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FOREWORD 

It has been twenty years since the ARCOM Conference took place in Cambridge, at 

Kingôs College in 1997.  We return in 2017 with the theme, Brutally Innovative 

Construction, inspired in part by the venue Fitzwilliam College.  Fitzwilliam began in 

1869 as a non-collegiate institution, providing Cambridge education to undergraduates 

unable to afford membership of a college.  Fitzwilliam College received its Royal Charter 

in 1966, 3 years after moving into its new premises on its present Huntingdon Road site.  

The College has been decorated with several architectural awards, including the two 

buildings used for the ARCOM 2017 Conference ï Fitzwilliam Hall and Central Building 

(designed by British Brutalist Architect, Sir Denys Lasdun, and built 1960-1963) and the 

auditorium (built in 2004). 

This yearôs conference attracted 345 submissions in January 2017.  Following three 

rounds of double-blind peer-review, a total of 113 papers were eventually accepted for 

presentation at the conference.  In a field that is now saturated with so many international 

conferences, this success rate demonstrates the rigour applied to the ARCOM peer-review 

process.  Of course, this cannot be achieved without the support of 110 reviewers drawn 

from across the world, including 21 ARCOM Committee members and 89 members of the 

extended Scientific Committee.  Thank you to all involved in the peer-review process. 

This is the second year in which the ARCOM Conference is themed.  There were also 10 

thematic tracks proposed for the conference, covering a range of issues from service 

innovation to novel research methods for studying innovation in construction.  There were 

also a number of tracks relating to the social aspects of innovation, including corporate 

social responsibility and social procurement in construction.  These thematic tracks now 

form an important part of shaping the papers received and accepted and, we hope, of 

steering the conversations at the conference.  As expected in a conference on innovation, 

we received a number of papers on the development and use of technology.  Digitisation 

of the construction industry continues to be a significant theme, with several authors 

examining how information modelling is transforming the people, professions and 

practices in construction.  Another significant area in this yearôs conference is the focus 

on environmental sustainability, with authors addressing questions around low energy and 

low carbon construction. 

It is also encouraging to see authors becoming more explicit about and experimental with 

the theories informing their studies of innovation in construction.  Social network theory, 

actor-network-theory, institutional logics and institutional work, and even critical 

discourse analysis inspired by a smattering of Marxist thinking are some of the lenses 

used by authors to study the innovations that are radically transforming and disrupting the 

construction industry.  Construction management researchers can be seen to mature from 

a relatively atheoretical field to one that is actively trying to put theory to work.  It is 

therefore appropriate that the first keynote speaker is by Professor Chris Ivory from the 

Lord Ashcroft International Business School in Anglia Ruskin University, Cambridge; 

Chris will be provoking us to think about the role of theory in innovation in construction. 

There is also a mixture of different epistemological positions found in the papers accepted 

for this yearôs conference.  A number of authors are also researcher-practitioners, and it is 

good to see such engaged forms of scholarship as action research featured in some of the 

papers.  Innovation is also a collaborative endeavour, often involving actors across the 

value chain from supply networks to clients and end-users.  It was not so long ago that 

collaboration was seen in the construction industry as an innovation itself, and while there 

is still much room for improvement, it is also interesting to see so many papers refer to 

collaboration as a source of innovation.  To this end, we have scheduled four early-career 
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researchers (incidentally, all women) to be featured in the Langford Spotlight.  This 

spotlight scheduled for the morning of Wednesday 6 September seeks to showcase 

research on collaboration through different theoretical lenses. 

In such an applied field as construction management, collaboration between academic 

researchers and industry practitioners seems appropriate.  We are delighted therefore to 

have a second keynote led by the programme team, including Nicolas Caille, David 

Coulet and Simon Evans, who are delivering brutal innovation within the New Safe 

Confinement Project at Chernobyl.  This is a 36,000-tonne structure that is due to 

complete by the end of 2017 to cover the accident site in Chernobyl.  For more 

information about this project, please see http://www.ebrd.com/what-we-

do/sectors/nuclear-safety/chernobyl-new-safe-confinement.html.  This second keynote 

will also be followed by an Industry Panel Discussion on Disruptive Innovation in 

construction. 

ARCOM continues to attract an international audience, and we have delegates joining us 

this year from inter alia Europe (with colleagues from the Netherlands and across 

Scandinavia), the United States of America, South Africa, Sri Lanka, India, China, 

Malaysia, Australia and New Zealand.  It is good to welcome colleagues from both 

developed and emerging economies alike.  In times of rising nationalism, there is a need 

to ensure that knowledge benefits many and not just a few elites.  To this end, we will also 

organise a Knowledge Café to discuss how construction management and built 

environment researchers can contribute to the production of knowledge around the pursuit 

of the Sustainable Development Goals.  This Knowledge Café will be convened on 

Tuesday afternoon, 5 September, by Alex Opoku from UCL and Christian Thuesen from 

the Technical University in Denmark. 

Following the successful óMeet the Editorsô session in ARCOM 2016, we will run this 

session again at the ARCOM 2017 Conference.  Editors from the ASCE Journal of 

Management in Engineering, Building Research and Information, Construction 

Management and Economics, and the International Journal of Building Pathology and 

Adaptation will discuss what constitutes novelty in the field of construction management 

research.  In a world dominated by performance metrics, it is hoped that the editors will 

discuss how various publication metrics are helping (or hindering) progress made in 

finding the novel in the field. 

Whether loved or loathed, the use of publication metrics is likely to intensify.  

Nevertheless, this should not distract researchers from doing high-quality studies.  

ARCOM has always been intended as a forum for supporting and developing researchers.  

To this end, we introduced two types of papers for the ARCOM 2017 Conference: the 

working paper and the published paper.  Although working papers and published papers 

go through the same rigorous peer-review process, working papers are not indexed in the 

ARCOM and Scopus databases.  This allows authors of working papers to extend their 

paper into a journal publication without diluting their publication metrics. 

Last, but not the least, I also wish to show my sincere appreciation to a number of key 

individuals for their support and help over the past year, including the ARCOM 

Committee, Cath OôConnell, Alan Pease, all the folk who helped us at Cambridge 

Conference (including Anita Macdonald, Emma Hilditch and Laura Webb), and of course, 

our ever-patient and increasingly overworked Conference Secretary, Chris Neilson. 

Enjoy the ARCOM 2017 Conference. 

Paul W Chan 

Chair, ARCOM 2017 

August 
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This paper was presented as a working paper at the ARCOM 2017 Conference, Cambridge, 

UK, 4-6 September 2017.  Please contact the authors before citing 

THE INFLUENCE OF LEA DERSHIP, RESOURCES AND 

ORGANISATIONAL STRUC TURE ON BIM ADOPTION  

Ajibade Aibinu 1 and Eleni Papadonikolaki2 

1 Faculty of Architecture Building and Planning, University of Melbourne, Masson Road, Parkville, 

Victoria 3010, Australia. 

2 The Bartlett School of Construction and Project Management, University College London, 1-19 

Torrington Place, London WC1E 6BT, UK 

Building Information Modelling (BIM) affects the construction processes and at the 

forefront of digital innovation.  BIM allegedly carries benefits for better collaboration and 

less cost.  BIM attracts the attention of numerous large and small firms that update their 

strategies to embrace this digital shift.  However, construction firms face challenges to 

BIM adoption.  There is a close relationship between BIM adoption efficiency and 

enterprise strategy, which is a key BIM adoption driver.  After studying three Dutch and 

one Finnish firms to understand their BIM adoption history and strategies; enablers and 

barriers for business model innovation due to BIM were observed.  Drawing upon 

empirical data and organisational, and innovation theories, this paper discusses points for 

BIM business model innovation.  First, leadership commitment was decisive for attaining 

BIM adoption goals.  Second, small firms did better than large firms in BIM adoption, as 

they met their financial goals and growth with less risk.  Third, flexible organisational 

structures were resilient to meeting BIM changes.  The study outlines implications for 

policy-makers and enterprises who have or plan to adopt BIM and adds to the knowledge 

base of BIM innovation adoption. 

Keywords: BIM adoption, innovation, strategy, leadership, business models 

INTRODUCTION  

While there is no universally acceptable definition of Building Information Modelling, it 

can be defined as tools, processes, and technologies that are facilitated by digital, 

machine-readable, documentation about a building, its performance, its planning, its 

construction, and later its operation (Eastman et al., 2008).  BIM has been considered a 

solution to construction industry fragmentation, inefficiencies, poor project coordination 

and information management problems (Eastman et al., 2008).  In a BIM-based project 

delivery, input from the various design disciplines, contractor, suppliers and 

subcontractors can be sought early in the design process, visualised and the potential 

coordination problems could be detected and resolved.  This process requires close and 

continuous collaboration among project actors.  The promise of BIM and its associated 

technologies and processes, is that it can integrate the team and facilitate high-quality 

work.  Despite the acclaimed benefits, the level and rate of adoption of BIM by 

construction actors vary across professional disciplines and countries.  Generally, the 

implementation of any technology largely depends on issues such as change management 

within the organisations adopting it (Thong et al., 1994).  In this regard, Tornatzky and 

Fleischer (1990) suggested that enterprise management-related issues, e.g. organisation 

issues such as leadership, human resources management, corporate vision etc., would 

                                                 

1 aaibinu@unimelb.edu.au 
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impact technology adoption rate and success by companies and the impact would be 

different for large and small-medium sized (SME) organizations (Prananto et al., 2003).  

Kimberly (1976) argued that availability of specific resources is a better way of 

understanding adoption decision and progress instead of organizational size.  The extent 

to which firm size would impact the capabilities to innovate has also been a subject of 

discussion in both construction management (Dainty et al., 2017) and diffusion of 

innovation literature (Rogers, 2003, Barrett et al., 2008). 

In their critical review, Dainty et al.  (2017) suggested that BIM uptake is 'likely to be 

more problematic for smaller firms without the resources and capacity to invest in the 

technology'.  Arayici et al., (2011) argue that SMEs have little to gain from BIM.  For 

Jaradat and Sexton (2016) construction management research has favoured BIM adoption 

in large practices and megaprojects.  It appears that BIM is only suitable for large 

organisations.  However, there is little empirical evidence to support this.  Meanwhile, the 

role of SMEs in diffusing BIM innovation is crucial for the integration of the supply 

chain and productivity across the industry as they are involved in every stage of facility 

life cycle including operations and maintenance.  Given that SMEs account for a large 

proportion of the construction firms in many countries, the need to consider SME's 

perspective in BIM policy effort has been advanced by researchers (Dainty et al., 2017). 

From technology adoption theory, innovation diffusion theory and economics 

perspective, the role of SME in innovation is complex and needs further exploration 

especially in relation to BIM.  This study will contribute to the debate in this area by 

examining enterprise management and organisational issues influencing widespread and 

best practice adoption and implementation of BIM, beyond organisational size.  At the 

same time, the influence of the external environment on the enterprise management will 

be highlighted to provide context. 

THEORETICAL FRAMEWOR K 

Adoption Trends of BIM as an Innovation 

BIM is an innovation for construction industry (Arayici et al., 2011) and various scholars 

are problematizing around its diffusion across countries (Wong et al., 2010, Dainty et al., 

2017).  There is anecdotal evidence that BIM adoption is still rather patchy despite the 

growing public sector mandate in many countries.  Ramilo and Embi (2014) identified 

technological, financial, organizational, governmental, psychological and process barriers 

to BIM-related innovation in firms.  Although, BIM brings a promise of a new way of 

doing things effectively, it could expose the firms adopting it to risk of business failure, 

as they would need to change their processes (Ramilo and Embi, 2014).  Through this 

process of change, the firmsô capabilities are challenged and tend to be below 

expectations.  Apparently, BIM adoption would not immediately translate into more 

business (Khemlani, 2004).  In the absence of large enough immediate gains, adoption 

attitude and investment would depend on long term corporate strategy and vision, which 

could in turn influence commitment, and investment in- and development of- BIM 

capabilities.  BIM visions may entail BIM use to achieve automational, informational or 

transformational effects (Fox and Hietanen, 2007).  Automational effect is the 

substitution of digital technology for labour to improve productivity, whereas 

informational effect is the capacity of BIM to collect, store, process and transmit 

information (Ibid.).  Transformational effect is strategic and is the use of BIM to innovate 

and transform business and the supply chain to gain competitive advantage (Ibid.).  For 

the reasons above, BIM adoption decisions may vary between large and small firms.   
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Scholars linked the differences between BIM adoption by large and SMEs to the notion of 

'digital divide' in which Information Technology (IT) implementation is seen to be 

hindered by motivation, material access to technology, lack of skills, and lack of usage 

access in terms of getting opportunity to work with the technology and these are seen to 

be creating a gap in adoption rate between the SMEs and large firms (Dainty et al., 2017).  

The gap can also be explained by resource-based theory which suggests that when 

compared to large firms, small firms are constrained by resources to innovate but this 

could be compensated for by the agility and flexibility of small firms which promotes 

innovation due to the ability to identify and meet customer needs in a difficult business 

environment (Chen and Chen, 2013). 

However, if such innovation is incremental - that is through small improvements 

(Abernathy and Clark, 1985) - it may not give SMEs any competitive advantage and may 

be costly, inefficient and short lived.  Using current firm resources may be risky and lead 

to failure.  Nevertheless, Chen and Chen (2013) discovered that small firms that 

continuously utilize and invest in innovation resources, can gain competitive advantage 

and in turn secure further external resources (investment) to mobilise next into 

differentiating their product or services.  In the context of BIM, it would appear that only 

a strategic and transformational BIM agenda can benefit small firms on the long run and 

may be a determinant of significant investment in BIM.  However, Acar et al., (2005) 

concluded that attitude towards IT is not different between large and small construction 

firms because IT is often not considered as strategic.  For these reasons, it is likely that 

BIM adoption would be influenced by interaction between leadership, innovation 

resources, and organisational structure. 

Drivers of Innovation Adoption 

Diffusion of Innovation (DOI) theory (Rogers, 2003) and Technology-Organization- 

Environment (TOE) framework (Tornatzky and Fleischer, 1990) are two relevant and 

developed for explaining the drivers and dynamics of innovation at the organisational 

level.  Rogers (2003) DOI theory identified four elements of innovation: (1) the 

innovation itself, (2) communication channels, (3) time, and (4) social system.  

Considering innovation as an idea, practice, or project that is perceived as new to the 

organisation there is need for knowledge and persuasion about the innovation before it 

can be adopted.  Diffusion is the process by which an innovation is communicated 

through certain channels over time among the members of a social system (Rogers, 

2003). 

When looking at BIM as innovation, communication channels within and across firms 

and organizational structure would influence its adoption.  The DOI theory further 

identified five forces that influence the rate of innovation adoption (1) relative advantage 

(2) compatibility (3) complexity (4) trial ability (5) observability.  During diffusion 

process these forces decrease uncertainty about the innovation.  Relative advantage is the 

extent to which an óinnovation is seen as being better that the idea it supersedesô.  

Complexity is óthe degree to which an innovation is perceived as relatively difficult to 

understand and useô.  Compatibility is the óthe degree to which an innovation is perceived 

as consistent with the existing values, past experiences, and needs of adopters.  For 

example, the compatibility of a firmôs existing and innovative software and BIM software 

may influence BIM adoption decisions and rate.  Trial ability is the ódegree to which an 

innovation may be experimented with on a limited basisô.  For example, firms that 

implement BIM on pilot projects, learn over time and BIM adoption rate increases.  The 
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trials may also lead to reinvention or modification of organisational processes and 

technology. 

The Technology-Organization-Environment (TOE) (Tornatzky and Fleischer, 1990) 

identifies three contextual aspects that could affect technology adoption process and 

decision-making: technology, organization, and environment.  Technology entails internal 

and external technologies available to the firm.  Technology itself is merely a physical 

tool, humans have to interact with it to know the purpose of using it, how to operate the 

tool, and the impact of using it (Arpaci et al., 2012). 

Internal technology is already natural to the firm, while external technology is available in 

the market.  Technology availability as well as the features of the technology themselves 

can influence its innovation adoption process.  External technology could provide the 

organization a vision about what is possible and could impact the adoption process.  

There may be external technological innovations that could produce incremental or 

disruptive changes (Tushman and Nadler, 1986). Incremental innovations (small 

improvements) are least risky as they present little change for the firm.  For example, the 

change from paper-based designing to AutoCAD was incremental as it did not disrupt the 

existing processes.  With BIM, adapting to both new BIM tools and workflows is needed. 

Disruptive change leads to fundamental change in the organizational processes, workflow 

and culture.  The óorganizationalô context of TOE framework refers to the characteristics, 

resources and descriptive measures of an organization such as firm size, organizational 

structure (complexity of managerial structure of the top management), the quality of its 

human resources, and the amount of slack resources.  It also includes informal decision 

making and communication process between employees.  Formal and informal 

mechanisms that link units within an organization would facilitate the communication and 

knowledge sharing about new innovation. 

It is reasonable to expect that smaller organization may find it easier to adapt to change 

process when compared to larger organizations.  Of course they may be constrained by 

other factors such as lack of resources.  Larger organizations would require more formal 

links to facilitate the communication and knowledge sharing about the new technology.  It 

is also likely that organic and decentralized organizational structure (with least hierarchy) 

would progress more quickly in the adoption process (Lam, 2011), as there is lateral 

communication across such firms.  This means that the role of top management in 

creating an organizational context to support adoption is critical for success. 

Top management has to support change; communicate the need for change as well as 

motivate the entire organization into change and define the organizationôs vision for the 

change.  They need to make resources available for implementing change including the 

building executive team to support the change at all levels.  In the literature, there is 

inconclusive evidence to suggest that organizational size and availability of slack 

resources (unutilized resources) influence adoption (Rogers 2003).  Kimberly (1976) 

argued that availability of specific resources is a better way of understanding adoption 

decision and progress instead of organizational size.  The external 'E' óenvironmentô 

context of TOE framework assumes that to adopt a new technology an organization needs 

to interact with other external elements including business partners, clients, the industry, 

competitors, regulations, and relationships with the government.  Drawing upon the afore-

described forces for diffusion of BIM innovation and the TOE framework, this study used 

empirical data from firms engaging in BIM innovation to respond the question: How do 

enterprise management aspects, such as leadership, resources, and organisational structure 

influence BIM adoption by firms? 
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METHOD  

The study followed an interpretive approach to understand how firms adopt BIM.  The 

line of reasoning was inductive, by gathering and analysing a number of data sources to 

make sense of the relation between enterprise management and BIM adoption.  Primary 

data were obtained from face-to-face interviews of eight individuals from four firms in 

the Netherlands and Finland about BIM adoption history and experience.  Secondary data 

were collected about the firmsô history and identity.  The firms were part of a larger pool 

of twenty construction industry firms in North-west Europe, recruited from a snowballing 

technique, which were studied for the same objectives.  Thus, the case selection was 

purposeful and these four cases were selected for having a push approach towards 

innovation, and for evidencing various elements of leadership, resources, and 

organisational structure.  These firms (cases) were diverse in size, services offered, and 

context.  Table 1 shows their key features and research settings: 

Table 1: Firm characteristics, interviewees, and context of the study. 

 

The primary data were collected through semi structured interviews of 90-120 minutes, 

which were later transcribed verbatim.  The interview questions were about the identity of 

the firms, their history, challenges and strategy of BIM adoption, progress and future 

vision for BIM.  The secondary data included observations of the firmsô work practice, 

firm policy documents, company websites, press, and slides by the companies.  The 

analysis of the interviews was based on thematic analysis (coding) of the transcripts.  The 

content of the interviews was examined for meaning and themes were identified through 

interaction between data and theoretical framework. 

FINDINGS 

Corporate Vision and Strategy  

The four firms had varying visions and strategies for BIM adoption.  Firm A was an 

architectural SME, established in 2007, only working in BIM.  All projects are in BIM 

whether or not it is required by the client.  Although the founders have worked in other 

firms using 2D, they envisioned BIM as the future of design tool and process.  To them, 

BIM does not change the time for completing a project but changes the way the time is 

used on various activities over project life cycle.  According to the founder, ñwe started 

our company and made BIM part of how we work.  For us we wanted to make sure that 

we take into account future of design as process and tool and our objective is also to 

improve our processò.  Because they were proactive of clientsô request, their vision could 

be characterised as transformational, informational and automational.  Firm B, a large 

company with 25 subsidiaries, specialising in various projects, had a vision to use BIM on 

only large and especially integrated projects.  As subcontracting had become an important 

aspect of their projects, they envisioned that information management would become 

their core business.  In their vision statement BIM is an object-oriented communication 
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and information platform.  The BIM specialist stated: ñwe wanted a good platform for 

information sharingò, which relates to informational and automational BIM vision.  Firm 

B focused on small and incremental changes enabled by IT with no significant change to 

existing inter-organisational roles. 

Firm C, an Architectural and Structural design SME, started using BIM by accident while 

helping another firm to prepare drawings for a project.  Their client (another architectural 

firm) demanded for it and during the exploration process they discovered the benefit and 

made BIM their mainstream practice.  A BIM vision was articulated and written down.  

They used BIM to capture information from the client and throughout the project 

lifecycle.  They wanted BIM to improve the design quality delivered to clients and they 

had an unintentional and transformational BIM vision. 

Firm D, a lifecycle consultant SME, envisioned BIM as an approach for transforming the 

building process and their business.  They wanted to make a difference by using BIM for 

integrating their modelling with their cost management expertise.  The intention was to 

develop a more efficient building process and get ahead of other players in the market.  

They envisioned the use of BIM collaboration to satisfy clientôs needs and secure 

business.  The have trialled a new business model with BIM.  The Director said: ñWe 

wanted to do things differently and be ahead.  We wanted to marry our modelling 

knowledge and cost knowledge together.  We wanted to share knowledge through 3D 

models instead through peopleôs headò.  This was a transformational, informational and 

automational BIM vision. 

Leadership commitment  

The two founders of Firm A started using BIM in late 1990s and early 2000s.  While the 

company was not built around BIM, they committed to using BIM as the only way of 

working right from the outset of the new firm.  BIM knowledge is the major criterion for 

all new recruits.  The founder stated: 

éwe employ only those who are BIM ready.  We engage those who have used it on projects 

and it paid off.  Although, we have a few who have not used it a lot but we put them in the 

midst of large number of people who are very proficient with it and so we donôt have to 

worry 

The BIM vision of Firm B was written by the Board of Directors.  Despite being hit by 

recession; they were committed to making BIM a culture among 2500 employees.  The 

Board set up a BIM Centre - the only initiative within the company centrally funded by 

the board.  Firm B also established a steering group with directors from the 25 

subsidiaries.  The group develops yearly plans, then consolidated in one by the BIM 

Centre.  Prior to that, BIM implementation was decentralised across 5 locations, which 

was proven inefficient. 

For Firm C, although BIM use was unintentional, in 2007/2008, they committed to its full 

adoption.  Disregarding staff resistance, a top down approach was adopted whereby all 

employees were required to use BIM within 3 months.  Upon realising this was utopic, 

the management focused on those that are willing to work (10%) with BIM and 

progressively expanded BIM adoption to other employees. 

The director and owner of Firm D has been working in construction for 45 years as cost 

manager.  Originally, the core business of the firm was cost estimation and management.  

In 2006, to differentiate their business, 3D modelling expertise was added to its core 

business which is then used to extract quantities for cost estimation. 
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Investment in innovation resources 

The firms had varying approaches to investing in BIM.  Firm A only hired employees 

with BIM experience in real-world projects.  They did not charge clients extra fees for 

BIM use on projects.  They were also proactive in green building certifications.  They 

partnered with another firm, collocated in the same building, on virtual reality to enable 

concurrent design and communicate it to the clients via 3D glasses. 

Firm B invested ú650,000 yearly on their BIM Centre for coordinating BIM company-

wide.  With 8 staff, the centre focused on R&D, methods, manuals, guidelines, 

developing information exchange protocols, and discussions about information structure 

such as standardization company-wide, and staff training across her 25 subsidiaries.  They 

also invested in laptops and connecting all sites to firmôs network.  The BIM Centre is 

involved in national and international BIM initiatives.  They have collaborated with major 

software developers to drive the development of new BIM applications.  They led 40 

other firms (private and public) to work on object library together with industry and 

public government. 

Firm C replaced their existing software and invested in BIM tools.  They invested in 

research and training of staff using external trainers for design and early-stage cost 

estimation.  An innovation team of 5 people was established to drive the BIM vision.  At 

the outset of BIM adoption, temps were employed on contract basis to work on traditional 

projects, while permanent staff were working on BIM.  In Firm D, an innovation manager 

eased the adoption process.  An in-house BIM manager was hired to manage the BIM 

process.  They also developed and now sell their own online tool for linking 3D models to 

cost to other BIM authoring software in a less complex way.  Cost libraries, and databases 

as well as methodologies for modelling and work requirements were developed.  Staff 

were trained in-house.  To facilitate the subcontracting process, an integrated online 

platform was created so that each sub-contractor can upload their models online.  Because 

of their vison to transform the building process free workshops were organised to train 

clients and business partners about BIM.  The firm leads industry initiatives on BIM. 

Organisational structure for innovation diffusion and Informal Aspects  

Firm A consciously retained a small firm size, as they believed that it facilitates BIM 

adoption.  It was easy for them as an SME to find knowledgeable staff to train others.  

Firm B has 25 subsidiaries in various locations.  Decentralising BIM adoption into five 

branches was found to be inefficient.  Thereafter, a centralized approach was adopted by 

establishing the BIM Centre to cater for the BIM adoption needs of all subsidiaries.  Firm 

C unsuccessfully adopted a top down BIM adoption structure at the outset.  Then, they 

adopted a flexible and organic approach whereby staff are first trained in BIM and then 

embedded within the firm.  The BIM Architect stated: 

If management does not support it, donôt do it and even if management order it and want it 

and staff donôt want it, donôt do it.  You must have a good mix.  Some people must be ready 

to use it 

Prior to BIM era, Firm D had a top down management structure and while introducing 

BIM, they introduced a lean organizational structure.  To them, BIM adoption work best 

with a flat structure that inspires proactive behaviour. 

The influence of context 

Firm A is situated in Finland while firms B, C, and D are located in the Netherlands.  

Finland has a deeply entrenched collaborative culture as opposed to Netherlands which is 

both collaborative and competitive because of the financial crisis.  While BIM has been 
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largely mandated by the public sector in the Finland with a lot of BIM development and 

cross-organisational knowledge exchange initiatives, BIM mandate in Netherlands is not 

as forceful.  Organisations in Netherlands actively seek BIM knowledge exchange beyond 

their firm (Firm B and D).  In Finland, knowledge exchange became cultural because of 

their collaborative culture and the aggressive nature of the governmental BIM mandate.  

The Dutch building agency responsible for managing government assets has mandated 

BIM but in a slow, measured and non-aggressive fashion when compared with the 

Finnish authority which actively promotes and coordinate all BIM adoption efforts across 

the industry.  The downturn in the Netherlands had mixed effects on BIM adoption 

depending on firmsô views, corporate vision and strategy.  The transformational BIM 

vision by Firm D is purposely to stay ahead, transform the building production process 

and offer clients new way of producing better buildings, cheaper and faster in the face of 

the downturn whereas BIM was not conceived by Firm B and C as a means of navigating 

the downturn. 

BIM Implementation outcomes 

Firm A is rather successful with BIM, as all projects are now done with it, but at various 

levels depending on clients' needs and requirements.  Firm B has not been so successful, 

despite the leadership commitment and funding available for BIM adoption company-

wide.  The firm size appeared to have hindered adoption effort.  Although Firm B has 

some characteristics that should enable in-house learning of integrated BIM and to 

transform the industry they only managed incremental and small change with BIM 

despite their financial commitment to it perhaps because of their large size, rigid 

organisational structure and deeply entrenched organisational culture.  Meanwhile, Firm 

B became insolvent and was restructured.  Firm C now uses BIM on all projects but at 

different levels.  They have been transformed to a BIM consultancy.  They have seen 

failure cost reduced by 10%-20% and ahead-of-time project completion because of BIM.  

Firm D now works with BIM on all projects.  With their current BIM capability tested on 

projects, they foresee a future where they will be able to manage projects with a limited 

contractor role.  They have developed a new commercially available BIM methodology 

and online software tool. 

DISCUSSION 

Leadership - It appears that BIM vision and strategy have mixed impact on the success of 

BIM adoption depending on other issues.  Although firms with no clear vision for BIM 

appear to struggle (Firm C), leadership and commitment rectifies the lack of clear vision.  

Firms with a transformational vision exhibit stronger leadership and commitment (Firm 

D) than those who see BIM only as an information exchange tool (Firm B), which is in 

accordance with (Fox and Hietanen, 2007).  Firms with transformational vison tended to 

be proactive in investing in long-term BIM prospects rather than just immediate gains 

(Firm A and D).  They seek new services to meet clients' needs (Firm A and D) and are 

committed to redefining construction business (Firm D).  Having a transformational 

strategy is compatible with informational and automational strategies.  Others appear to 

be more focused only on in-house development of BIM rather than seeking new offerings 

to clients (Firm B and C). 

Resources - Whereas firm size can influence the ability to invest in innovation resources 

(Firm B), it might also be a liability.  Large firms face the dilemma of choosing between 

top-down and bottom-up as well as centralised and decentralised approaches to adopt 

BIM (Lam, 2011).  While a decentralised approach can facilitate organisational culture 

change (Lam, 2011), it makes change effort cumbersome and inefficient (Firm B).  On 
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the other hand, centralised approach is counterproductive when seeking change in 

organisational culture; it is slow and rarely company-wide.  The findings confound some 

existing concern about BIM adoption and small firms (Acar et al., 2005, Dainty et al., 

2017).  It appears that the difficulties faced and success of BIM adoption by small firms 

depends on corporate vision, leadership support, and commitment rather than limitations 

of resources.  After all, the risk and impact of failure of BIM adoption is less for smaller 

than large firms.  The adoption history and the outcomes of BIM implementation across 

the 4 firms perhaps show that disruption and new business models to change construction 

production process might come from SMEs with transformational vision and leadership 

commitment (e.g. Firm D).  After all, SMEs are generally more competitive in the supply 

chain and able to utilize their resources in an agile manner.  Firm D continued to invest in 

BIM innovation and the firm commitment has yielded new innovation (a software firm). 

Structure - Large firms with established clientele may resist change especially when BIM 

is not required.  While they have the slack resources to implement change, they may have 

inflexible organisational structure to maintain their market position amidst disruptive 

change and are exposed to risk (Chen and Chen, 2013).  Any gains from disruptive 

change are not immediate to offset the initial investment of large firms.  When BIM is not 

required, firms can implement change in a non-disruptive fashion to improve internally 

(Firm B).  Small and flexible firms require less slack resources to implement change and 

subsequently carry less risk than large firms. 

Firms with flexible structures can later upscale rather quickly and in turn induce greater 

change.  With transformational BIM vision and continuous investment in BIM resources, 

the likelihood of SMEs, start-ups, and flexible firms disrupting the industry depends on 

their ability to find large clients who are attractive to their newly discovered business 

model (Firm A and D).  They may be able to implement BIM with great success on the 

long run when compared with large and established firms (Firm B and C).  We expect the 

interaction between size, resources and leadership to be similar in industries such as 

manufacturing.  However, there might be some differences depending project type 

specialisation.  Firms specialising in prefabricated buildings might be able to implement 

BIM quickly with greater success since the supply chain is standardised, whereas those 

specialising in unique projects might find it challenging because of the ever changing 

nature of the supply chain they have to engage across projects. 

CONCLUSIONS 

This study examined how organisational management aspects influence the adoption of 

BIM innovation.  Drawing upon empirical data from four construction firms in North-

western Europe and innovation and organisation theories, several key aspects were 

identified, namely leadership, resources and organisational structure were found critical 

for successful BIM innovation adoption.  The study adds to research and knowledge base 

on BIM adoption from an intra-organisational perspective and offers new insights into the 

discourse about which firm size better supports BIM adoption.  The data and the 

reflection of these four firms who adopted BIM a few years back should be of interest to 

practitioners who have or plan to adopt BIM and transform their practices.  The paper 

outlines implications for policy-makers as numerous features apart from firm size might 

influence BIM adoption.  Correspondingly, varying incentives schemes could support 

BIM adoption and macroscopically its diffusion in the industry.  Future research will 

revisit the study of these firms (and the larger sample) in a longitudinal study to reflect on 

the strengths of leadership, resource availability and organisational structures for 

successful BIM innovation adoption. 
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Since the publishing of ñThe 2011-2015 Development Guideline for the construction 

industry digitalizationò by the MOHURD (Ministry of Housing and Urban-Rural 

Development) of the Peopleôs Republic of China in 2011, the idea of BIM (Building 

Information Modelling) has been officially established by the Chinese government and 

quickly became one of the trendiest words in Chinese construction industry.  The goal of 

this research is to analyse the current situation of BIM development and application, in 

terms of application situation, barriers and the market in China.  Also, various wider 

potential opportunities of communication and cooperation can be provided in the Chinses 

market through comparative study between China and UK, which is regarded as one of 

the fastest developed countries in implementing BIM.  The methods used in this research 

is via questionnaire and interview with leading professors, managers and engineers from 

colleges and AEC (Architecture, Engineering and Construction) industry from Ningbo, 

Shanghai and Chengdu, respectively.  The results indicate that there is still a large gap on 

the development and application of BIM between UK and China, which is still in its 

preliminary stage.  Some communication and cooperation strategies are presented in the 

educational, normative and commercial aspects. 

Keywords: BIM, Chinese market, communication, cooperation, AEC industry 

INTRODUCTION  

In recent years, Building Information Modelling (BIM), which represents one of the most 

promising technologies in the global architectural, engineering and construction (AEC) 

industry, is pushing worldwide AEC firms to implement an innovative revolution for the 

conventional industry.  BIM not only brings technical breakthroughs in multi-dimensional 

visualization and real-time synchronization, but also realizes multi-disciplinary 

collaboration and comprehensive management for a building project lifecycle, which 

consists of several main phases including planning, design, construction, operation and 

maintenance (Eastman et al., 2011).  As one of the fastest BIM adoption and development 

in Europe, the UK government and industry associations are playing positive roles during 

the process of native BIM development (Eadie et al., 2013).  They state, that BIM can 

improve the overall efficiency and bring other benefits across the project lifecycle.   

Compared with the UK, China, the largest AEC market in the world, is currently 

undergoing a number of development of BIM application.  Due to the outdated structural 

system and lack of BIM experience, Chinaôs AEC industry is still at an initial level of 

BIM proficiency (Jin and Tang 2015).  In 2012, a market survey by the China 

Construction Industry Association (CCIA) indicated that less than 15% of in total 388 

Chinese contractors claimed that they have adopted BIM (CCIA 2013).  Another Chinaôs 
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survey in 2012 from Shenzhen Exploration & Design Association also indicated that over 

90% of design firms had heard of BIM, 54% of them claimed that their BIM applications 

still stayed in the experimental stage for small-size projects (SZEDA 2013).  Like the UK 

government, Chinaôs central government also had introduced related policies and 

standards to support the development of BIM application during the past 12th Five-Year 

Plan period (2011-2015) (Jin and Tang 2015), such as the 2011-2015 Development 

Guideline for the Construction Industry Digitalization, the Announcement of Publishing 

the 2012 Engineering and Construction Standards, Request for Proposal on BIM 

Application in the Construction Industry, Proposals on Enhancing the Development and 

Improvement in the Construction Industry, etc. (Jin and Tang 2015).  In the next five-year 

period (13th Five-Year Plan, 2016-2020), BIM is also a key to promote the development 

of digitalization and upgrading of industrial structure (MOHURD 2016).  A guideline by 

the Chinese Ministry of Housing and Urban-Rural Development (MOHURD) stated that 

by the end of 2020, the BIM usage in projects of large and medium-sized buildings needs 

to meet 90% target (MOHURD 2016).  It can be predicted that the future demand for 

BIM application is enormous in Chinese market. 

In this research, the current situations of BIM development and application in China are 

analysed and discussed by using a scientific research methodology, which is based on 

empirical and comparative study.  The analysis results also indirectly reflect the 

differences between China and UK.  This paper aims to propose some potential 

communication and cooperation between China and UK in the future. 

METHODOLOGY  

 

Figure 1 Methodology flowchart 

As the Figure 1 shows that questionnaire and interview are two main methods applied in 

this research and the literature review is for comparing differences of BIM development 

and application between the UK and China.  In general, respondents and interviewees 

were selected from three AEC industrial conferences held by D-CiTi Lab2 in Ningbo, 

                                                 

2 D-CiTI Lab: Digital City Infrastructure and Technology Innovation Laboratory, a multi-

million-pound living lab that integrates research and innovation on BIM and Smart City 

development located in the University of Nottingham Ningbo China. 
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Shanghai and Chengdu, respectively.  BIM contemporarily develop and apply in these 

three typical cities, can be considered to be representative of Chinaôs current situation.   

The questionnaire is focused on the investigation of application BIM in China.  Over 390 

attendees who work in AEC companies, governments and universities were asked to 

complete the questionnaire.  To make sure that the results only reflect the situation of 

China, responses from overseas companies should be neglected.  After adjustment, 283 

valid responses have been collected in total. 

The interview is to verify and improve the results that come from the questionnaire.  

Questions in the interview are based on the questionnaire and the background for each 

interviewee.  Ten guests who have more than ten years working or research experience in 

AEC industry were invited as the interviewees.  It is believed that their opinions can 

represent the understanding of Chinese BIM pioneers.  To protect intervieweeôs 

individual privacy, their names and profession details would not be shown in this paper 

and they are marked from letter óA to Jô for distinction.  Because each interviewee has 

multi-career background, seven background factors are listed in Table 1 and the specific 

background for each interviewee are shown in Table 2.   

 

The valid opinions were extracted from the summary of collected interview content.  

Each of these valid opinions has been indicated or agreed by at least three interviewees.  

Finally, through the combination of the results from questionnaire and interview and the 

comparison between the application and development situation in UK, multiple 

communication and cooperation methods between China and UK are suggested in 

Discussion. 

According to the data, 55% of respondents have not applied BIM in their current or 

previous projects.  Rest of them, as the Figure 2 shows that are more focused on the 

design phase and construction phase.  However, there are limit applications in operation 

and maintenance phase, project management and collaboration phase.  Based on the 

further investigation, although the results show that the most widely application of BIM is 

in design phase, the real number of the application in design phase should be less due to 

the limited understanding of BIM for some of the respondents and they believe that the 

changing of 2D drawing to 3D model is the full application of BIM in design phase.   
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RESULT AND ANALYSIS  

The Situation of BIM Application in China  

 

Figure 2: The application of BIM in each working process 

In terms of the situation in the UK, according to the National BIM report, 54% of 

respondents are using BIM in 2016 and the percentage in 2017 is 62% (NBS 2017).  With 

respect to respondents in this research who have experience in BIM application, 45% of 

them have very lower application rate which is less than 25% of their total projects in the 

past year.  Only 15% of them got quite frequent application and the application rate is 

more than 75%.  However, according to the National BIM report in 2017, 18% of their 

respondents in UK use BIM in every project and 29% of them apply BIM in 75% of their 

projects (NBS 2017).  According to the statistics, 55% of respondents in this research 

who have experience in BIM application indicated that there are just beginners in BIM.  

Only 10% of them believe that their master at applying BIM.  However, 55% of 

respondents in UK are confident in their knowledge and skill in BIM while only 23% of 

them are not confident.  The difference between China and UK is obvious.  However, 

interviewees indicated that the BIM applications are relatively better in some first-tier 

cities such as Beijing, Shanghai and Shenzhen and there are several typical case studies 

including Shanghai Tower, Disneyland and CITIC Tower.  In general, even though there 

are various outstanding projects of BIM application, it is undeniable that the application 

of BIM in China still in the stage of beginning comparing with the situation in UK. 

The Barrier of Development and Application of BIM in China 

For 54% of those respondents who have not applied BIM before, they believe that lack of 

understanding in BIM is the severest barrier to apply BIM in their projects.  13% of them 

believe that the excessive costs of applying BIM including the hardware cost, software 

cost and training cost are the severest barrier to apply BIM.  27% of them believe that the 

severest barrier for them is the limited demand for BIM and they indicate that the 

traditional pattern and technologies have already satisfied their requirement.  Rest of them 

have different opinions of barriers such as lack of BIM standard, long training period of 

BIM and lack of guidance from the local or central government.  Several interviewees 

have some similar but deeper understand in barriers of BIM application and development 

Lack of BIM understanding 

Four of interviewees believe that insufficient of BIM capability including the 

understanding and technical skills is the one of most significant barriers in China.  Many 
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managers or engineers even treat BIM as a tool for 3D visualization.  Poor capability 

inhibits the deeper application and development of BIM and it can lead the superficial 

application of BIM.  Some interviewees indicate that to fulfil the bidding requirements of 

the owner, many companies only create 3D models by using BIM software independently 

and follow the traditional work pattern to complete their projects.  In these companies 

view, BIM become independent encumbrance. 

Lack of BIM standard 

The superficial application of these companies can also reflect the imperfect standard 

system of BIM in each process.  Until 1st July 2017, the first BIM national guiding 

standard named Unified Standard for Building Information Modelling Application is 

published by MOHURD.  In terms of UK, in order to promote the native BIM 

development, relevant policies and mandates have been announced in the UK since 2007, 

such as User Guide by Construction Project Information Committee (CPIC), British 

Standard BS 1192 by British Standards Institution (BSI), Publicly Available 

Specifications (PAS) 1192 sponsored by Construction Industry Council (CIC) and other 

BIM technology protocols by AEC (UK) team.  As the interviewees indicated that the 

clear and detailed standard or policy is of importance for everyone in the industry.  Some 

of the experts also believe that for the Chinese companies, apart from the Chinese local 

standard, they should also understand some international standard in order to improve 

their competitiveness.  Interviewees pointed out that several domestic companies have 

failed overseas bidding because they cannot fulfil the requirement of standards in the 

country. 

Return on investment 

In questionnaire survey, most respondents who have BIM experience did not answer the 

question about the investment return.  It is speculated that the investment return has not 

been evaluated by them.  However, interviewees state that the benefit of BIM can be 

embodied through the whole lifecycle of the building but the investment in the beginning 

usually much higher than old pattern and therefore the return period will be extended.  

The actual profit for the company is hard to evaluate therefore many companies are still 

on the fence.  The delayed investment return is another battier of BIM development and 

application. 

Organisation barrier 

Organisation barrier referring to the traditional organization culture and structure that is 

not suitable for BIM working flow.  Interviewees believe that BIM is more than a 

technology and it interacts with organization culture and structure.  A successful BIM 

adoption needs the support from the aspects of management and organization culture.  

Interviewees indicated that Chinese AEC industry prefer to solve problem or increase 

productivity through utilization of massive man power, instead of applying innovative 

technologies or increase efficiency of current resources.  They also believe that those 

phenomena mainly caused by the cost of Chinese labour force is relatively lower and 

more attainable compared with innovative technologies.  Besides, Traditional Chinese 

managers are proficient in manage manpower instead of modern technologies.  With the 

increasing further application of BIM in management, the change would be gradually 

imbedded in the culture and structure. 

Animated market in China 

Although the situation of BIM application in China is unsatisfactory and there are many 

barriers of BIM development, the benefits of BIM and positive prospect of BIM are still 

accepted by most of respondents.  According to the statistics, 70% of respondents believe 
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that BIM will have very positive effect on Chinese AEC industry and 80% of respondents 

who have not applied BIM before will prepare to apply BIM in the future.  Meanwhile, 

40% of the respondents indicated that they obtained the BIM knowledge from self-study, 

46% of the respondents obtained from industry-oriented training and only 14% of 

respondents learnt BIM from school education.  It can show the strong willing of Chinese 

AEC industry to adopt BIM and meanwhile reflect a huge demand on BIM education. 

Interviewees indicated that the direction of the market follow the policies from central 

government.  Since April 2016, centrally procured construction projects in UK are 

required to achieve BIM Level 2 (NBS 2016).  That means all project and asset 

information, documentation and data should be electronic and integrated into a 

collaborative 3D model.  This policy strongly pushes the development of BIM in UK and 

the importance of BIM is also mentioned in ó13th 5-year national planô by China 

MOHURD.  Therefore, the willing and demand for the BIM will increase rapidly in the 

next few years.  With the rapidly development of Chinese AEC industry, the market will 

not only focus on the first-tier cities of China.  The larger market will open with 

increasing need of accommodation, entertainment and consumption in the second or 

third-tier cities. 

DISCUSSION 

Based on the results and analysis, the communication and cooperation opportunities 

between the UK and China based on the application of BIM can focus on three aspects as 

followings: 

Educational Aspect 

Education is the fundamental for an industry especially for those that are experiencing the 

innovation and reformation (Stadler, 2012).  Without strong reserve of talents and 

promotion of knowledge for BIM, the speed of development will remain sluggish.  As the 

interview and questionnaire indicated, the cognition and basic skills of BIM for 

respondents were limited.  In recent years, some of the top universities such as Tongji 

University, Tsinghua University and the University of Nottingham Ningbo China started 

to set BIM courses in related majors.  However, comparing with British colleges, the 

curriculum system still needs improve.  Many Chinese and British colleges have already 

had a series of communication and cooperation patterns such as summer school, student-

exchange program, united training program and Sino-foreign cooperative University etc. 

(Hancock, Tang, Jin, and Ligt 2017).  Based on those patterns, more BIM cooperation can 

be developed to fix the blank of the BIM knowledge in many courses of Chinese 

universities and colleges. 

Also, various international competitions which are related to BIM can be hold by 

government or enterprise for collegiate students such as the Solar Decathlon competition 

which is held by China National Energy Administration and the Department of Energy 

(DOE, USA).  It is a good platform that not only can improve the BIM skill for students 

but also convenient for communication between each government, enterprise and school 

in UK and China based on the BIM education. 

Meanwhile, there is also a huge market on industry-oriented training.  According to the 

results, nearly half of respondents have industry-oriented training experience.  Different 

from the school education, industry-oriented training is provided for different professions 

and some of requirements such as the brief period and practicality should be satisfied.  

The incomplete training system can lead unilateral cognition.  Many people treat BIM as 

a software because most of industry-oriented training in China only focus on the software 
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operation.  The design for curriculum system should be comprehensive and it is a good 

opportunity for both Chinese and British AEC industry, universities and profession 

training institutions to develop a systematic social BIM training base on Chinese market. 

Normative Aspect 

Chinese government plays an essential role on guiding and accelerating the BIM 

development by releasing guiding policies and leading the formulation of standard. 

In the 13th Five-year Plan, BIM is considered as a fundamental technology in the 

development of informatization and digitalization of AEC industry.  However, this 

document still stays on the guidance level and lack the specific mandate.  Meanwhile, the 

first BIM standard of China will be applied after 1st July and the Chinese BIM standard 

system will be extended and improved in the future. 

Comparing with China, UK have approximately complete standard system based on BS 

and PAS and it provide the foundation for British AEC companies to follow the mandate 

of UK government which is the requirement for the application of BIM Level 2 in all 

centrally-procured government projects since April 2016 (Bew 2016).  The UK 

government set a good example in using government power to make BIM happened (BIS 

2012). 

Considering the communication and cooperation between Chinese and British 

government at all levels, the bilateral forum is an available and efficient method.  Depend 

on research results, the forum can be focused on several topics for example, how to drive 

BIM application in companies and how to improve the standard system etc.  It is expected 

that the experience and knowledge sharing will benefit for both British and Chinese 

participants.  For the Chinese government, it is an opportunity that can provide multiple 

perspectives for several departments in Chinese government to enhance the understanding 

of the BIM development in the further.  For the UK government, it is a good opportunity 

to cooperate with Chinese government and provide more favourable polices for British 

AEC companies under óOne Belt One Roadô development strategy. 

Commercial Aspect 

The commercial corporation and communication between each company in UK and 

China can be considered in the aspects of management and project.  Managers in Chinese 

AEC companies should be clear that the trend towards BIM application is irreversible and 

the investment is indispensable.  As many British companies in the AEC industry have 

extensive experience in BIM application, the understanding of the investment, 

management, organization culture and structure based on BIM can be improved through 

the communication with British companies.  For the Chinese companies, various 

problems can be avoided and solved. 

Meanwhile, with the popularisation of BIM, the demand for high quality BIM consulting 

and projects will increase rapidly.  Due to the limited cognition and skill of Chinses AEC 

companies on BIM, a gap between demand and supply in Chinese market is expending.  

It is an opportunity for UK BIM companies to eliminate the gap with the corporation with 

local companies and government.  Currently, there are many participations for foreign 

company in several projects of landmark building such as Shanghai Tower and 

Disneyland. 

In addition, currently foreign companies mainly focus on the market in first-tier cities of 

China.  However, the opportunities in middle and western part of China are neglected.  

For example, Wuhan and Zhengzhou which are located in the middle part of China aim to 
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become national centre cities with the authorized by National development and Reform 

Commission.  Guangxi province, which locate in the Southwest of China, is one of the 

first batch of province that announce to facilitate BIM development.  The BIM adoption 

rate in the government-funded projects is required to achieve 90%.  All the evidences 

announce that there is huge market in the middle and western part of China.  Various 

commercial opportunities are waiting for explore through the further communication 

between Chines and British companies. 

CONCLUSIONS 

The investigation is based on the three high-level conferences in Ningbo, Shanghai and 

Chengdu respectively.  The current situation of BIM development and application in 

China can be reflected from educational, normative and commercial aspect.  In general, 

the BIM development and application in China are in the preliminary stage compared 

with the situation in UK.  According to the result analysis, the Chinese BIM market is 

animated and many communication and cooperation opportunities between China and UK 

are presented in terms of the BIM education, company cooperation and standard setting.  

In the future, more related industrial surveys will be carried on in more Chinese cities to 

further investigate the Chinese BIM situation and set strategy and vision for the mutual 

market growth for both China and UK. 
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Industries are going through digital transformation journey, and construction is no 

exception.  Building Information Modelling (BIM) is a technological innovation in the 

construction industry that can be used to deal with the digital world to resolve complex 

problems through multidisciplinary solutions.  Digitalisation is not just a process, but 

deals with decisions related to people.  Therefore, making connections is vital for a 

successful digitalisation; however, identifying and creating a suitable learning ecology 

through these connections is challenging, especially in project-based industries such as 

construction.  Learning ecology emerges from a unique configuration of activities, 

materials, resources, relationships and integrations.  The aim of this study is to examine 

the aspects of learning ecology in BIM construction projects.  Data has been collected 

from two case studies on educational BIM construction projects which fall in the £30-£60 

million bracket.  The study explores how learning is taking place differently than earlier in 

BIM construction projects by demonstrating how tasks are completed.  The findings 

suggest that to cope with digitalisation, construction projects need to be transformed into 

self-adaptive systems to enable the connection between people which will improve the 

way in which they align with project goals and to configure the right workflow. 

Keywords: Building Information Modelling (BIM), digital transformation, learning 

ecology 

INTRODUCTION  

Digitalisation is a step change in the move towards technological innovations which help 

to reduce the demands for routine and manual tasks (OECD, 2017).  Many industries are 

already benefiting through the adaptation of digital technologies; however, the 

construction industry is slow in adopting these technologies and embracing new 

opportunities in order to improve operations in construction projects.  According to the 

Construction Industry Council (2014), intelligent apparatus and systems are still at their 

initial stage of development in the construction industry.  However, the ongoing 

technological evolution in construction is expected to improve productivity, building 

quality, safe working conditions, environmental compatibility and reduce project delays 

(Geno and Clay, 2016).  On the other hand, technological innovations are challenging for 

construction when they lead to skills deficiencies due to underdeveloped technologies 

(Lee, 2010), to an overall decline in employment due to automated technologies (OECD, 

2017) and the introduction of new job roles (Berger and Frey, 2016).  In contrast, critics 

argue that the industry as a whole is unlikely to be automated due to the variability of the 

tasks within each process (Autor and Handel, 2013).  Nevertheless, the overall aim of 

technological innovation in the construction industry is for it to evolve from its traditional 

analogue-based artefacts and processes to a new and more connected digital state. 
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In recent years, the construction industry has started to focus on Building Information 

Modelling (BIM), which is a new technology to integrate processes throughout the 

project lifecycle (Aouad and Arayici, 2010).  BIM can be described as a computer-aided 

modelling technology for managing and generating building information, with the related 

processes of producing, communicating, and analysing building information models 

(Eastman et al., 2008).  The fundamental concept behind BIM is to store the relevant data 

connected to a project in a single Federated model and then apply the relevant details into 

the digital environment when needed.  Data involved in this centralised BIM model are 

used to increase productivity, efficiency, quality and to achieve competitive advantages in 

the global market to attain their set targets.  A number of BIM benefits are explored in 

construction studies (Eastman et al., 2008; Arayici et al., 2011); however, there are also 

barriers and hindrances to adopting BIM for construction projects due to a lack of skills 

and learning (Succar and Sher, 2014; Abdirad and Dossick, 2016; Chae and Kang, 2015).  

Therefore, to deal with this issue construction project teams should develop a 

comprehensive digital learning strategy.  To achieve this we should explore the learning 

that happens in BIM construction projects from a different perspective in order to help the 

team members to achieve their full potential. 

LEARNING IN CONSTRUC TION PROJECTS 

Learning in construction projects and organisations is gradually becoming more complex 

compared to previous approaches due to the rapidly changing technologies.  This 

increased complexity not only affects interpersonal relations, information co-ordination 

and learning in projects, but also causes project failures and low success rates. 

The learning that takes place within projects has been explored by several researchers.  

Organisational learning (OL) in the project environment generally occurs through past 

experience, experience from others, thinking, knowledge recombination and 

experimentation (Sethi and Farooq, 2014).  OL motivates and provides inputs for 

learning, but knowledge sharing, innovation, competitive advantages and lack of business 

confidence are some of the challenges related to it (Tennant, 2013).  Situational learning, 

on the other hand, is an instructional approach which motivates people to learn by 

actively participating in the learning experience (Lave and Wenger, 1990).  However, 

providing authentic contexts, authentic activities, access to expert performance and 

opportunities to investigate multiple roles and perspectives are drawbacks to this learning 

approach (Herrington and Olive, 1995).  Constructivism is another learning approach, 

which is based on a learnersô experience and reflection on it.  In this situation, even 

though knowledge is personal, learners construct their knowledge by interacting with the 

physical world, and by collaborating in social settings and in a cultural and linguistic 

environment.  Critics consider that constructivism is subjective, fails to break away from 

a traditional empiricist view and does not accurately portray the practice of science 

(Osborne, 1996).  On the contrary, the theory of social constructionism suggests that 

learning happens through the social context of peopleôs knowledge and the social 

processes of knowledge construction.  However, criticism levelled against social 

constructionism argues that it only concerns epistemological claims and neglects 

ontological ones (Andrew, 2012). 

In these approaches there has been very limited consideration for the connections and 

relationships between entities within the learning environment, which are crucial for the 

information world.   Learning is interactional and is constantly changing, so there is a 

need for systematic and structured learning to connect the entities and their interactions 

within the project environment to achieve successful project outcomes.  One of the ways 
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to improve learning within projects is to generate a suitable learning environment that 

allows a connection between the project entities and their interactions.  An ecological 

view of learning describes the nature of interactions that occur in learning.  Furthermore, 

it suggests that learners have access to a suite of facts, concepts, tools, practices and 

people distributed across time and space which provide the context (Jackson, 2013).  

Therefore, embracing a learning ecology lens would allow people to access and connect 

with all the entities in a project environment. 

LEARNING ECOLOGY  

Learning ecology is a relational concept which refers to how and why people are learning, 

and their complex and comprehensive set of relationships with the environment the 

entities connected (Jackson, 2013).  The Learning Ecology concept has been applied in 

various contexts, and some of the viewpoints explored by scholars are shown in Table 1.  

Generally, people use learning ecology to construct, organise and interact with the 

content; nevertheless, peopleôs learning and behaviour is currently changing due to the 

introduction of new technologies.  This has altered the environment in which they learn, 

which has become networked and has expanded beyond the physical walls with the use of 

technologies.  There is hence a need for effective learning ecologies in this digital world.  

This study proposes a learning ecology view as a potential approach for the modern 

information world to address complex and dynamic issues in a scalable and efficient way. 

Collectively from the above perspectives and aspects, learning ecology is a vast and 

intricate network of systems, which is formed as a result of the interactions with the world 

to achieve certain goals.  However, it includes different tools, understandings and 

relationships, which change according to the process of imagining, designing, 

constructing and implementing certain goals in a particular situation.   Therefore, framing 

a learning ecology is important in order to understand how the world works and to help 

connect the relationships with other people, including the physical, emotional and 

cognitive behaviours which occur in relation to specific environmental contexts and 

situations.  Since the components are connected within the ecology, a change in one part 

affects all of the other components.  The construction industry has recently seen the 

introduction of various technologies (i.e. BIM) in order to attain its time- and cost-related 

goals.  Therefore, the concept of learning ecology needs to be understood by the project 

team members to work with these new technologies. 

RESEARCH APPROACH 

Two BIM construction projects were examined to explore the learning ecology in which 

project team members were engaged.  According to Flyvbjerg (2001), case studies are a 

versatile way of examining human learning which is open to public scrutiny.  These case 

studies were selected as the researcher was allowed to access the design meetings in BIM 

construction projects in ónatural settingsô.  Case study one is a 100,000 square foot 

extension to a previous building built in 2015.  This is a £31 million project which caters 

for over 3,000 students and members of staff and features more than 650 rooms, a student 

hub and lecture theatres, a new library, and teaching and IT spaces.  This high-tech 

university project has used Level 2 BIM for its delivery and detailed planning and 

completion is anticipated in September 2017, in time for the new academic year.  Case 

study two is a £57 million project featuring a 9,000 square foot design for media and art 

students, with the purpose of teaching, rehearsals and state of the art performance spaces.  

This building includes excellent facilities, such as a jazz club, a 500 seat conference hall, 

an intimate 150 seat recital hall, a 100 seat practice and rehearsal hall, an organ studio and 
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complete AV digital interconnection.  This project has also adopted Level 2 BIM and will 

also be completed in September 2017. 

Table 1: Different perspectives of Learning Ecology 

 

In both educational buildings, level 2 BIM has been used from the beginning of the 

project for coordination, collaboration, clash detection and clear scheduling.  The cases 

were chosen because of their compliance with level 2 BIM requirements and the access to 

day to day activities and tasks, decision making meetings, individual interviews and 

project documents.  The data within the case studies were obtained through observations, 
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semi-structured interviews and project documents between August 2016 and March 

2017.The formal interviews were conducted with the project members who were using 

BIM in their projects.  The interview protocol focused on the intervieweesô role and 

understanding of BIM, issues faced while working with BIM and their learning 

experience in BIM construction projects.  This allows the researcher to explore the key 

aspects related to learning ecology.  The following section outlines the findings on the 

aspects of the learning ecology in BIM construction projects. 

FINDINGS AND DISCUSSION 

It is crucial to maintain connections between entities within the project to ensure 

successful implementation of BIM.  This study has therefore used an ecological approach 

to understand the holistic view of the connections in these selected BIM construction 

projects.  The following five features identified in BIM learning environments show the 

aspects of learning ecology within the projects.  The findings show learning within these 

BIM projects are mainly driven by digital technologies. 

Common space for learning 

BIM implementation in both the case studies has created a common space for people to 

learn and engage within the construction projects.  This is in line with Siemenôs (2007) 

learning ecology view, where space for learning is considered as the main concept.  

Supporting this, Barab and Roth (2006), from an affordance network perspective, also 

agree that learning ecology is an extension of time and space, which includes perceptual 

and cognitive affordance collectively to achieve the set goals.  Data collected from the 

case studies indicate that the common space created in the BIM construction projects is 

centred on the federated BIM model which is accessed by key project team members. 

For example, in case study one cable trays coming down from the acoustic panels were 

identified as an issue in the BIM model.  In response to this problem, the BIM coordinator 

identified all the team members involved in the issue and invited them to a design 

meeting.  In the meeting all the related issues, such as the materials used for the cable 

trays and the way they were constructed, were discussed with the use of federated model.  

After the discussion, the architect decided to change the cable tray design and add boxing 

to it to avoid clashes with other building elements.  Even though people learned in this 

project through sharing their experience and interacting with each other, the federated 

BIM model motivated the BIM project team to learn within a common space, in this case 

the design meeting, to resolve the problem.  Similarly, in case study two pipes running 

behind the toilet cubicles went directly through the wall, which created a clash between 

the wall and pipeline, which was identified in the BIM model.  To solve this problem, a 

team including the contractor, M&E consultant, BIM coordinator and architect arranged 

an informal meeting to discuss alternative ways of positioning the pipelines.  In this 

situation, active participation with the use of the federated BIM model allowed team 

members to interact and learn in the projects.  Overall, these observations show adaptive 

and responsive features of learning ecology through the connected common space.  These 

observations show that a connected common space created through the use of BIM has 

acted as a platform for learning to be delivered, applied, created, communicated and used 

for decision making. 

Self-adaptive and self-organised learning network 

Observations and interviews in the case studies indicated that self-adaptive and self-

organised learning networks within the projects helped to handle continual changes and 

newness.  BIM construction projects are typically complex and dynamic due to the 

changing BIM model, unpredicted components and diverse stakeholders.  According to 
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Salehie and Tahvildari (2012), self-adaptive systems are about evaluating oneôs own 

behaviour and changing performance when the evaluation indicates that it is not 

achieving what the software is intended to do, or when better functionality is possible.  

On the other hand, self-organisation is a process where a system reproduces with its own 

logic and components.  Brown (2000), Zimmerman (2000) and Siemens (2007) believe 

that self-adaptation and self-organisation are key aspects of learning ecology which create 

and manage unpredicted situations.  In these projects, the nature of self-adaptive and self-

organised learning is observed in the structural relationships and search for alternative 

approaches, and through feedback loops, management of unplanned activities and 

interaction between the project participants regarding decision making. 

For example, in case study one the project used Naviswork for clash detection and then 

self-adopted the BIM 360 field because the collaborative project team believed it was 

more accurate and beneficial in terms of maintaining the level of detail compared to 

Naviswork.  This situation shows that the learning environment itself, by identifying 

alternative ways of working, has self-adopted a suitable tool to maintain a high level of 

detail which is not usual in traditional construction projects.  In another situation, in case 

study two, design conflict between a column and duct pipe was identified by the BIM 

coordinator in the clash detection process.  In this situation the column was close to the 

steelwork, therefore the project team, after self-organising their learning through feedback 

from project team members and referring to several alternative ways in the BIM model, 

decided to remove the insulation.   These findings from the case studies reveal that self-

adaptive and self-organised learning networks in BIM construction projects are initiated 

and encouraged through digital technologies to connect people and allow them to evolve 

and adapt to constantly changing environments. 

Open mind-set 

In general, project team members remain in silos within construction projects and only 

focus on the work allocated to them.   In contrast, several situations observed in BIM 

construction projects show that project team members are ready to accept and learn 

changes within the projects.  Siemen (2007) concurs with this structure of allowing an 

ongoing diversity of openness with minimum control and refers to it as óstructured 

informalityô.  For example, in case study one windows located upstairs were combined 

with blinding according to the architectural model.  However, other members who 

attended the design meeting after analysing the centralised BIM model indicated that 

using separate blinding does not make any difference.  The quantity surveyor from the 

contractorôs team also supported this view and mentioned that it was cost effective for the 

client to install the window without blinding.  The effect of changes was visually 

explained to other team members in the BIM model.  An open discussion then 

unanimously led to the decision to install the windows without blinding.  These aspects of 

diversity and openness in structured formality in BIM construction projects are 

encouraged through peopleôs open mind-set and it they are developed and nurtured 

through individuals having trust in the feedback they receive from other team members.  

This aspect is crucial for managing multiple viewpoints and contradictory views from 

different people involved in the construction project. 

Conversely, in some situations, due to different individual viewpoints and considering 

several factors at a time, people resist thinking openly, contradicting Siemensô (2007) 

structured informality view, to solve issues in BIM projects.  For example, a large duct 

underneath the stair core which was going out to the canal side was identified in the BIM 

model.  After arguing about different views, such as changing cable trays, creating 

additional route for the pipes and shifting the cable trays, the project team members 
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ultimately created confusion in the decision making process.  Therefore, rather than 

considering alternative ways, the project team immediately agreed with the change 

suggested by the BIM coordinator, which was to shift a cable tray to the right by 431mm.   

This situation illustrates that even though project team members are open minded about 

considering open and diverse options to resolve identified problems in BIM models, it is 

sometimes challenging to manage complex situations. 

Imposed multi-disciplinary learning 

Germain and Gitterman (1994) and Barab and Roth (2006) emphasise that the 

participation of people is one of the key features of learning ecology.  Both projects 

selected for this study support this view, being formed of multidisciplinary teams with a 

group of the client's project team and the supply team members, consultants and specialist 

suppliers.  It has been noticed that BIM construction projects have created opportunities 

for multidisciplinary learning, in which people learn each otherôs trades and educate 

themselves from each other to perform the task better than before.  Moreover, early 

involvement of this multi-disciplinary team, which is different from traditional 

construction projects, was beneficial to resolve the problems collectively and to share the 

risks, especially when a team member has not come across a similar issue or worked in a 

particular manner. 

In case study one, the project team members were trying to make a room larger by using a 

panel with the different material.  This situation in this BIM project was handled by 

gathering together all the project team members related to the problem to finalise the 

decision.  During the meeting, team members discussed about suitable materials, 

dimensions and the maintenance of different panels, with the aid of a BIM model.  After 

actively communicating and learning from each other, the team consulted a professional 

expert to make the final decision.  Similarly, in case study two, low duct work below the 

ceiling was identified in the model at the design stage, so different options were discussed 

by the architect.   On the other hand, alternative designs were also proposed by the 

structural engineer and the M&E consultant during the discussion.  At the end, the team, 

after learning and understanding each otherôs alternative ways, agreed with the design 

proposed by the structural engineer.  Finally, the architect was instructed to remodel it.  

From these situations it is clear that the BIM technology adopted by the entire project 

team fostered multi-disciplinary learning to help complete each task successfully by 

making efficient decisions.  This multidisciplinary learning imposed from the early stages 

of the project has helped to tackle the dynamic nature of the project through 

communicating with people and connecting with other components in the project, 

including maintaining trust and openness between the project team members. 

Infoxication 

One of the major challenges faced in both the case studies is that the people involved in 

the BIM construction projects were overloaded with information.  According to Eraut 

(2009) and Barab and Roth (2006), learning ecology is about capabilities and affordance.  

They believe that what individuals/organisations bring into the project allows them to 

think, interact and perform.  Therefore, information should not exceed needs.  

Observations from these projects indicate that information is overloaded into people 

through the volume of emails, models and project documents.  Due to this, project team 

participants struggled to understand what was needed for the project and make effective 

decisions at the right time. 

In case study one, information about floor boxes was shared with relevant project team 

members through a number of emails and project documents.  However, these email 
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conversations and documents contained more information than was needed.  This is 

evident from the building service managerôs statement in a design meeting: óówe are not 

sure about what information to useéôô.  Similarly, in case study two the lighting 

specification kept on changing.  Therefore, each time specification changes were made, 

project team members were loaded with information via emails and models.  This caused 

confusion among the relevant team members regarding use of the correct information.  

Compared to traditional construction projects, BIM models include a high level of details 

and visualisation facilities, which allow people to think and analyse problems in depth.  In 

many situations this has provided unwanted information to other team members.  This 

shows the chaotic characteristic of BIM construction projects and emphases that BIM is 

not always an easy solution as portrayed by several software vendors. 

CONCLUSIONS 

The construction industry has started to realise the importance of digitalisation and is 

going through a technology-led revolution in its move towards a new digital age.   The 

findings from this study show the embedded aspects of learning ecology in BIM 

construction projects such as common spaces for learning, self-adaptive and self-

organised learning networks, open mind-sets, imposed multidisciplinary learning and 

infoxication.  The new digitalisation is mainly enabling connection between project 

entities.  Common spaces for learning in BIM construction projects allow the people, 

resources and tools involved in the project to maintain connectivity between them.  On 

the other hand, self-adaptive and self-organised learning networks in BIM projects enable 

the project team members to evolve and to be adaptive and responsive to the constantly 

changing environment.  The structured informality observed through peopleôs open mind-

sets in the BIM environment has promoted continuous learning and improved 

performance.  On the other hand, connecting people and other entities in the project 

through imposed multi-disciplinary learning has helped to tackle the dynamic nature of 

the project.  Therefore, to work in this new digital age with these new technologies, it is 

essential to embrace a learning ecological perspective.  This transforms the learning 

environment into a connected self-adaptive system which could enhance peopleôs 

understanding of the project and improve the way people align with project goals. 
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This paper explores how an established organization in the AEC industry is responding to 

radical, potentially disruptive, digital technologies.  As the pace of digitization 

accelerates, so the ability of firms to adopt technologies effectively is becoming 

increasingly important.  Evidence from other industries shows that radical technologies 

can create significant disruption in industry structures, institutions, and organizations.  

This paper draws on a multiple level, longitudinal analysis of the process followed by one 

incumbent firm in developing digital capabilities.  Data covers a 15 year period and charts 

the implementation of BIM at institutional, organizational and user levels.  Findings 

suggest that organizing for digitization in firms is a process involving these multiple 

levels and that alignment between them enables the adoption of technologies. 

Keywords: digital technology, disruptive innovation, technological change, BIM 

INTRODUCTION  

The AEC industry has experienced substantial technological change in the last 50 years 

(Gann, 2000).  As a number of recent reports have emphasised, the pace of technological 

change influencing the industry is accelerating substantially and coming from a diverse 

set of interdependent technologies (see for example ICE, 2017; Farmer, 2016; HM 

Government, 2015).  While many other industries have also experienced rapid 

digitization, the AEC industryôs low profit margins and productivity rates make it óripe 

for digitizationô (McKinsey, 2015).  The process of digitization involves the 

transformation of: 

éexisting socio-technical structures [that were] previously mediated by non- digital 

artefacts or relationships into ones that are mediated by digitized artefacts and relationships 

with newly embedded digital capabilities (Yoo, Lyytinen, Boland, and Berente, 2010: 7). 

Experience from other more highly digitized industries shows that established high-

performing firms often fail in the face of radical technologies, such as those being 

adopted in the AEC industry (Christensen, 1997).  Radical technologies can give rise to 

disruptive digital innovations that change existing industry architectures (Henderson and 

Clark, 1990).  In the face of accelerating technological change that threatens to disrupt the 

AEC industry, how then are firms responding? The capability to use and implement 

technologies effectively is becoming a key competitive differentiator between firms and 

will determine whether technologies disrupt or sustain organizations and industry 

architectures (Christensen and Overdorf, 2000). 

Scholars of technology and organizations have moved away from technologically 

deterministic views to place emphasis on the context of use (Orlikowski, 1996), 

                                                 

1 bethan.morgan@ucl.ac.uk 



Organizing for Digitization in Firms 

43 

recognising that the individual user is central in enacting technological change in 

organizations (Orlikowski, 1992).  Recent studies adopting this perspective in the AEC 

industry find that the diffusion of digital innovations in firms is non-linear, influenced by 

changes in the innovation and firm context (Shibeika and Harty, 2015).  The interplay 

between institutional actors, the socio cognitive environment, and the market and 

production environment all influence the adoption and use of ICTs (Jacobsson, Linderoth, 

and Rowlinson, 2017).  While these studies shed light on the critical issue of why firms 

are often unable to realise the benefits of technological change (Gann, 2000), the nature 

of the relationship between the factors influencing technological adoption in firms 

operating in the AEC industry remains unexplored, despite the growing importance of 

organizations developing such capabilities. 

This paper addresses this gap by providing a multiple-level view of one firmôs efforts to 

adopt a new technology.  It does so through longitudinal case of an established, firmôs 

adoption between 2000-2015of Building Information Modelling.  This data is presented at 

multiple, embedded levels - at institutional, firm and user levels - in order to explore the 

relationship between them.  It contributes to a growing body of studies looking at the 

implementation of BIM in organizations (for example Jacobsson and Linderoth, 2010; 

Jacobsson, Linderoth, and Rowlinson, 2017; Linderoth, 2017).  This paper proceeds as 

follows.  It reviews digitization in the AEC industry, and the application adoption of these 

technologies or how they are used in context.  It then presents the case study and 

discusses the findings from this case.  The findings add support to studies showing the 

importance of the institutional environment in influencing technological implementation 

in firms.  It extends these studies by unpacking the nature of this relationship, suggesting 

that mutually constitutive relationship exists between institution, firm and users whereby 

they change and are changed by each other. 

Digitization of the AEC industry 

The products and production of the built environment have experienced extensive 

technological change since the mid-1900s (Gann, 2000).  On one hand, technology has 

extended the art of the possible: from Sullivanôs Chicago skyscrapers of the late 19th 

century, made realisable because of the availability of steel frames and elevator 

technology, to the complex infrastructure and building forms of the present day.  On the 

other, the production of the built environment has also experienced a transition along the 

innovation spectrum, from incremental to more radical digital innovations, a term used in 

this paper following Slaughterôs definition of an innovation as the application of a new 

idea (1998). 

From the transition in the 1980s from paper-based drawing to Computer Aided Drafting 

(CAD) to create visual representations, to 3D CAD applications (Gann, 2000), to the 

ongoing adoption of BIM technologies, like other industries and consumers the AEC 

industry has experienced substantial technological change in the last 50 years.  Today the 

industry is moving towards radical, and potentially disruptive digital technologies.  This 

is reflected in a number of industry reports published in recent years which identify 

additive manufacturing, artif icial intelligence and robotics, automation of knowledge 

work, advanced materials, advanced manufacturing, Internet of Things; big data and 

complex analytics, virtual and augmented reality, advanced applications of BIM, mobile 

devices, energy storage and renewable energy and Blockchain as digital technologies 

driving the process of digitization. 

Building Information Modeling (BIM) is the latest group of technologies to be introduced 

to the construction industry.  Drawing on parametric modelling techniques widely used in 
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other industries, the use of these technologies enables an accurate digital model to be 

developed.  Information is embedded in every object in the model, thus the digital models 

is commonly described as a ñdatabase with drawingsò.  This common model forms a 

knowledge repository or manual of the built asset and can be used for its entire life cycle, 

after maintenance for operation purposes. 

Technologies in use 

While the consequences of digitization in the AEC are not only positive, indeed the recent 

move to adopt BIM has revealed its ódark sideô (Davies and Harty, 2012) and current 

debates abound around cyber security risks presented in the digital built environment, the 

accelerating rate of digitization appears inevitable.  Positively the emergence of novel 

digital technologies present opportunities to create digital innovations, created through 

the application of technologies (Slaughter, 1998).  However the application of these 

technologies has often proved a challenge for the AEC industry and its firms, and to 

realize the promised benefits of technological change.  Early research notes that the 

outcome of firmsô efforts to implement ICTs was far removed from the benefits 

envisaged (Salter and Gann, 2003).  A comparative study between the adoption of CAD 

and virtual reality technologies found that the lack of end user involvement in firmsô 

implementation processes hinders take up (Whyte and Bouchlaghem, 2002).  More recent 

studies of BIM adoption develop these findings.  BIM is viewed as an ñunbounded 

innovationò requiring collaboration between many firms for implementation to be 

successful (Harty, 2005), its use demands, rather than creates, greater collaboration 

between its users (Dainty et al., 2017). 

In an industry that continues to struggle with collaborative working, this is a key 

challenge in using BIM and a major contributor to the industryôs sluggish rate of 

adoption.  Institutional and industry setting is vital in considering BIM use (Jacobsson et 

al., 2017).  Actorsô sensemaking is central to their use of BIM, which is in term highly 

influenced by the institutional environment (Linderoth, 2017).  Recent theoretical papers 

have argued that the adoption and use of ICT in the industry is a result of the interplay of 

related factors including the socio-cognitive environment, institutional actors and the 

market and production environment, suggesting that the outcomes of the interplay 

between these factors can be aligned or misaligned with the ICT (Jacobsson et al., 2017).  

This paper provides an empirical study of this theory; study the adoption of a potentially 

disruptive technology by an incumbent organization in the AEC at multiple levels. 

METHOD  

In keeping with the aim of this paper, the data presented is drawn from a single, 

embedded case study, suitable for developing a detailed understanding of a process of 

change (Van De Ven and Poole, 1995).  Through this research method ñthick 

descriptionsò (Geertz, 1994) were generated, strengthening the transferability and 

reliability of this study, thus addressing a potential weakness of single case study designs 

(Lincoln and Guba, 1985).  The selection of the case was crucial and driven by the ability 

to ñshed empirical light about theoretical concepts or principlesò (Yin, 2009: 40).  The 

case study firm presented in this paper, referred to henceforth by the pseudonym Design 

Partnership, is a large and mature multidisciplinary design consultancy.  This leadership 

position is apparent in the considerable size of the firm and the breadth of its work.  

Because of this, the firm has significant influence across the construction industry and its 

supply chain. 
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Design Partnership has a strong reputation for creativity which is apparent in its 

innovative approach to using digital technologies at organisational and project level (see 

for example Criscuolo, Salter, and Sheehan, 2007).  This study was developed in 

collaboration with Design Partnership meaning data were collected through deep access 

to the firm.  The author was able to collect data on the process of BIM implementation at 

Design Partnership over a 15-month period, between July 2013 and September 2014.  

During this time, she was embedded in the organisation as a researcher, spending one or 

two days per week in Design Partnershipôs UK head office.  In order to build a 

longitudinal view of the process of BIM implementation at Design Partnership over time, 

she collected contemporaneous and retrospective data.  In collecting retrospective data, 

she maintained a critical awareness of the validity and accuracy of the data gathered.  The 

recollections of informants regarding BIM implementation gathered during semi-

structured interviews, was particularly vulnerable to ñinformant inaccuracyò (Bernard, 

Killworth, Kronenfeld and Sailor, 1984). 

Such informant inaccuracy potentially has significant detrimental effects on the quality of 

data collected (Bernard et al., 1984).In order to minimize the impact of potential 

inaccuracy, she collected data from a number of sources, following Pettigrewôs advice for 

conducting longitudinal studies using retrospective data (1990).  Thus she achieved data 

triangulation and increased the credibility of the case (Lincoln and Guba, 1985).  Data 

were collected using qualitative research techniques and drawn from a number of sources 

including interviews, archived information, internal meetings seminars and regularly 

updated field notes, as shown in Table 1.  Semi-structured interviews form the central 

source of data collection.  Interviewees were purposefully drawn from a variety of 

professional disciplines.  They came from a range of roles and seniority levels in the firm.  

Additional external data were collected to correlate Design Partnershipôs implementation 

process with external events.  The sources of this data included semi structured interviews 

with 9 external individuals instrumental in setting institutional policy, and regulatory 

standards for BIM implementation, external media, websites and relevant conferences. 

 Number of 

interviews 

Meetings / seminars Archived 

information 

Other 

Design 

Partnership 

34  Launch of BIM 

strategy in UK  

Meetings of BIM 

strategy team  

Background reports  

DP journal. 

Others  

Regular field notes  

External reports 

and academic papers 

Industry  9  Conferences  

External media and 

website 

Websites  

  

Other firms  11   Internal documents   

Table 1: Data sources 

RESULTS 

Founded 70 years ago, Design Partnership employs some 11000 staff working from 38 

countries.  It is a multidisciplinary professional services firm, employing staff from 

various backgrounds whose work involves high levels of collaboration across disciplines, 

professions and organisations.  It is sufficiently flexible to meet the demands of dynamic 

environments and has the capabilities needed to create complex products.  It developed 

these capabilities through its highly skilled and innovative workforce.  The institutional 
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and organizational context for considering BIM implementation at Design Partnership is 

illustrated in Figure 1.  This presents an overview of technology implementation as a 

long-term process at Design Partnership, from 2000 until 2015.  Three temporal stages in 

the implementation process are evident which were identified through significant events 

that serve as temporal breakpoints.  The time period of the longitudinal study covers a 

significant period the implementation of BIM across the UK and global construction 

industry. 

Phase 1: Islands of automation  

The first phase identified in this study starts in 2000 and extends to 2005.  It marks the 

initial adoption of BIM in the built environment industry and at Design Partnership.  

Externally awareness in the potential of BIM was emerging.  In 2000, BIM was being 

used on real world projects (Grilo and Jardim-Goncalves, 2010).  Government funded 

research projects explored the use of collaborative digital technologies in live projects.  

These research projects demonstrated the potential that BIM held for improving the 

efficiency of work and quality of output in the UK built environment industry.  However 

they also hinted at the scale of the disruption that BIM-enabled working would bring to 

the industry.  As well as learning to use new and complex software, behaviour, cultures, 

standards and processes would need changing. 

 

Figure 1: Three phases of implementation of BIM at Design Partnership and industry 

Before 2000, Design Partnership had adopted new technologies with minimal 

organizational intervention.  For example, the transition from paper based to digital 

drafting, using Computer Aided Drawing, was achieved through evolutionary methods.  

Based on this past experience, the firm initially took a similarly hands-off strategy to 

implementing BIM.  It employed a bottom up approach that foresaw individual BIM 
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enthusiasts driving BIM implementation across Design Partnership.  As a member of the 

current BIM implementation team recalls:  

We had an evolution about 10 years ago to 3D drawing but it was still only physical objects 

that we were looking at.  So it was a relatively easy transition and one born out of necessity: 

if you were doing something really complicated it made sense to do it in 3D.  We thought 

that the evolution to BIM was going to be similar. 

During this period, use of BIM in the firm remained resolutely the domain of the 

technological enthusiasts.  The dominant perception of BIM in Design Partnership was 

that BIM is an irrelevance:  as one senior business leader at the firm explained, ñmost 

people felt that BIM was nothing to do with what Design Partnership doesò.  During this 

initial phase, a lack of engagement amongst leaders and practitioners in Design 

Partnership led to minimal progress in implementing BIM.  Without the organizational 

and institutional structures in place, the isolated innovations of technological enthusiasts 

working in islands of automation were unable to advance technological implementation.  

The hands off approach adopted by leadership proved insufficient to progress 

implementation of BIM. 

Phase 2: Learning to implement 

During Phase 2 (2005-2013) implementation of BIM in Design Partnership remained 

patchy, limited to ñpockets of people who could see the lightò - a growing group of 

practitioners who began using BIM in their everyday work.  During this time, BIM 

attracted significant institutional attention as policy makers, business and industry leaders 

realized its potential but also the challenges that adoption presented and the scale of 

change needed.  Early in this phase the industry experienced the impact of a major 

economic recession.  Understandably, BIM implementation took a backseat during this 

time, but attracted attention once again with the publication of Governmentôs 2011 

construction strategy.  In it, Government uses its position as procurer and client of 40% of 

the Built Environment industry to drive through BIM adoption by mandating its use on 

public sector projects from 2016.  It also draws attention to the cost and time savings that 

could be generated through the use of BIM.  In an industry struggling with profitability 

and efficiency, this was an attractive proposition.  The effects of this mandate can be seen 

at institutional level. 

At Design Partnership, technology was permeating almost all aspects of work.  Interest 

grew in the use of new technologies and their potential to aid design processes and 

outputs.  Designers at the firm were seeing opportunities to begin using BIM in their 

work.  External studies provide a detailed accounts of Design Partnershipôs development 

of an electronic knowledge management system, or an expert óyellow pagesô (Criscuolo, 

Salter and Sheehan, 2007).  Dodgson et alôs study the use of simulation technologies in 

Design Partnership, and show how these technologies can foster innovation in inter 

organizational projects (Dodgson et al., 2007).  The proliferation of technology at work 

made the challenges of adopting BIM more apparent.  It was clear it required more 

deliberate organizational intervention than previous technological change and involved 

changes reaching far beyond the IT department.  As a Director in Design Partnership 

explained, the magnitude of the change and level of disruption to the organization meant 

that: 

Almost every member of staff needs to be told what it [BIM] means and that itôs going to 

change their job description - it is that disruptive. 
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Phase 3: Infrastructure of support  

The third phase of BIM implementation at Design Partnership occurs between 2013 and 

2015.  During this time, BIM implementation at the firm aligned with institutional 

changes.  The Government mandate was laid out in the GCS report in 2010.  Institutions 

began publishing policies and standards that were formed during Phase 2, facilitating the 

use of BIM.  Standards were introduced with the publications of documents such as PAS 

1192-2 that laid out the specific requirements for achieving Level 2 BIM.  The 

professional institutions aligned their routines with the use of BIM: for example, in 2013 

the Royal Institute of British Architects published a new Plan of Works to accommodate 

BIM-working in its project stages; the Construction Industry Council also published 

similar guidance in 2013. 

Reflecting this, a step change occurred at Design Partnership in its approach to 

implementing BIM.  Its Chairman launched its current strategy at the firmôs AGM, 

indicating clearly that the implementation of BIM had become a key strategic issue for 

the business.  The objective of the strategy is to standardize BIM across Design 

Partnership with all work being routinely undertaken in a ñBIM fashionò by 2014.  This 

strategic shift indicated that BIM was no longer the domain of a few technical enthusiasts 

but involved every member of staff in the organization.  A range of mechanisms provided 

this infrastructure of support. 

For example, users were provided with information and guidance, explaining the 

abundant terminology that surrounds BIM and detailing guidance in using BIM.  Focused 

training was delivered that caters for different disciplines and levels of seniority.  Existing 

organizational routines were adapted to incorporate BIM working, for example virtual 

design reviews are added into standard project reviews; extensive guidelines are available 

on producing BIM execution plans as part of the briefing process.  Measurable targets and 

being established that link to individual and business performance and reward.  Targets 

include the number of projects with BIM execution plans and virtual design reviews, and 

rates of staff training.  A survey has been developed, based on the BIM Project Execution 

Planning Guide developed by Pennsylvania State Universityôs Computer Integrated 

Construction Research Group, which measures various dimensions of BIM use on 

projects.  Human Resources are developing individual performance measures of BIM 

relating to different job functions, production, management and leadership, which will be 

used for future recruitment and performances reviews. 

DISCUSSION 

This study presents a detailed view of how an established firm in the AEC industry 

responds to technological change and implements new technologies in its everyday work.  

Three phases show the mutually constitutive relationship between users, the firm, and 

institutions operating in the AEC industry.  This finding builds upon past research that 

establishes that diffusion of innovation in firms is influenced by changes in the innovation 

and firm context (Shibeika and Harty, 2015) by demonstrating how the relationship 

between institutional, firm and users influences implementation efforts.  Use of 

technology is enabled by alignment between these levels, and constrained when they are 

misaligned.  For example, during Phase 1 a few technological enthusiasts in Design 

Partnership were using BIM.  The firm invested limited resources in implementation, 

opting instead to take a hands-off approach and rely on evolutionary change to effect 

implementation. 
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During this time use of BIM is isolated, confined to individual BIM enthusiasts.  Phase 2 

is a transitory stage, during which time Design Partnership learns about BIM.  During 

Phase 3, alignment is created between institutions, the firm and users of BIM in Design 

Partnership.  An infrastructure of support is created which affords widespread use of BIM 

technologies in the firm.  In this phase, adoption of BIM is a key business issue for 

Design Partnership, as shown by strong senior leadership support, investment and 

strategic direction.  The firm acts as a filter between users of BIM and the wider ecology, 

influencing and responding to changes at both levels.  It achieves this by offering targeted 

training that acknowledges the variety of users, by diffusing information and by 

increasing involvement with industry and institutional bodies.  Attempts are made by 

Design Partnership to open discussions between producers of BIM software and its 

practitioners.  During Phase 3 users of BIM are becoming increasingly innovative and 

confident in using BIM.  Their skills in using BIM are growing, both technically and with 

regards to the organizational routines needed to use it in everyday work.  Learning is 

cyclical and often extends beyond organizational boundaries. 

An important limitation of this study relates to its research design.  While the single case 

study used here was suitable for the studyôs topic and theoretical approach, single cases 

have limited generalizability (Yin 2009).  This is addressed by playing close attention on 

increasing the transferability of the study by generating thick descriptions (Lincoln and 

Guba, 1985) and through careful selection of the case.  However this limitation does raise 

a number of possibilities for future research.  For example, how does a smaller, less 

influential firm organize for digitization? 

Whyte argues that the peripheral position of SMEs disadvantages them in the adoption 

process ( 2013).  Similarly, Dainty and colleagues argue in their recent paper that existing 

SMEs have been disadvantaged in the recent adoption of BIM as they do not have the 

resources to dedicate to technological change (2017).  As this study shows that the 

process of adopting new technologies involves firms responding to and affecting external 

change and support internal practices, large incumbents have the resources and often the 

influence to affect wider institutional change and are able to devote considerable 

management resources to internal implementation efforts.  Is this situation changed as 

digitization brings more radical technologies? Are SMEs better placed to respond to 

future technological change? 
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Public Procurement for Innovation (PPI) is expected to leverage demand-side innovation 

in sectors such as transport and infrastructure.  However, to make that happen, public 

clients must be willing to apply PPI.  How does a public client of the construction 

industry come to choose for, develop and apply particular PPI procurement approaches? 

To explore the rationale for PPI from a public client's perspective, the reasoning behind a 

client's first application of a PPI-like procurement system is reconstructed in a case study.  

Assuming that the particular features of this system ultimately are related to overall 

strategy, two major concepts are used to guide this reconstruction: strategic alignment and 

procedural rationality.  The results show how in this case PPI is triggered by, and across 

multiple levels of strategy is aligned with, ministerial strategy.  An additional gain of this 

study is that it suggests how strategic alignment between a particular procurement system 

and overall organizational strategy could be achieved in a deliberate manner.  The client is 

commonly viewed as an important driver for innovation.  Observing that construction 

management literature on PPI is limited, the creation of an in-depth insight in a public 

client's rationale for PPI contributes to the further understanding of the client's role in 

innovation. 

Keywords: procedural rationality, public procurement for innovation, strategic alignment 

INTRODUCTION  

According to public policy literature, Public Procurement for Innovation (PPI) is expected 

to leverage demand-side innovation in sectors such as transport and infrastructure (Edler 

and Georghiou, 2007).  However, while the European Commission has long since been 

stimulating the use of innovation procurement by a range of supporting policy initiatives 

(see European Commission (2014) for an overview), it still observes a deficiency of 

innovation procurement applications.  This seems to go for the construction industry as 

well.  This study aims to create an understanding of how public clients in the construction 

industry come to apply PPI.  Whereas literature sums up public policy rationales for 

applying PCP, such as economic growth, new employment, new firms, reduction of 

market failures and increase of quality of public services (Rigby 2016), an in-depth 

insight in the client's rationale is lacking. 

Arguably, innovation is not a goal in itself for these clients.  Instead, PPI must fit with the 

client's procurement strategy and higher level strategies.  Therefore, application of PPI 

presupposes that a client in a given situation a) recognizes PPI as a relevant procurement 

option, b) prefers PPI over other options, c) generates a tender file to operationalize the 

PPI concept into a ready-for-use procurement system.  So how does a public client of the 

construction industry come to choose for, develop and apply a particular form of PPI?  
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This paper reports on an exploratory case study performed at ProRail, a major client of 

the construction industry in the Netherlands.  Recently, ProRail has challenged the market 

to come up with innovative solutions that increase the safety level of passively protected 

level crossings. 

It is ProRail's first application of a PPI-like procurement system.  The study reconstructs 

the clientôs rationale for applying PPI.  This is conceptually approached by combining the 

theoretical concepts of strategic alignment (Baier, Hartmann, and Moser, 2008) and 

procedural rationality (Simon 1978).  Assuming that in this case PPI did fit with higher 

level strategies, reconstruction of strategic alignment across multiple levels of strategy is 

expected to yield an in-depth insight into the clientôs rationale.  Procedural rationality is 

brought in to account for the possibility that some of this rationale may be difficult to 

uncover. 

Both in construction management and public policy literature, it has been observed that 

the client is an important driver of innovation (Bygballe and Ingemansson, 2014).  In the 

case of PPI, evidently the public client is a crucial actor, since application of PPI is 

dependent on action by the client.  However, whereas construction management literature 

on PPI is scarce, a public construction client's perspective on PPI seems altogether absent.  

Therefore, the insights presented in this paper are expected to contribute to filling this 

gap.  Also, the understanding of why a client of the construction industry would choose to 

apply PPI is expected to help practitioners consider this option more deliberately in 

future. 

Since the case study concerns a particular form of PPI, which can be identified as pre-

commercial procurement (PCP), the next section first shortly explains how PPI and PCP 

are understood here.  The paper then moves on to the conceptual framework and research 

methodology as applied in this study.  Next, the case is shortly described and followed up 

by case analyses and results.  The discussion and conclusion sections shortly highlight the 

theoretical and practical implications of this study. 

PPI AND PCP 

In general, PPI is contrasted with 'regular procurement' where public sector organisations 

place orders for 'of-the-shelf' products.  PPI has been associated with instances where 

public agencies act to purchase a product-service, good or system that does not exist at 

the time but could be developed within a reasonable period, in the sense that it requires 

innovative work (Uyarra et al, 2014).  Therefore, in this paper PPI is used as an umbrella 

term to refer to an array of procurement systems targeted at innovation. 

However, confusingly, PPI may also be used to denote a particular procurement system.  

In that sense, PPI is distinguished from Pre-commercial Procurement (PCP).  While both 

target innovative products and services for which further R&D needs to be done, for PCP 

the commercial development phase is out of scope (Edler and Georghiou, 2007).  The 

procurement system of this case can be identified as a PCP. 

According to literature, in general PCP practices are managed in three steps (Edquist and 

Zabala-Iturriagagoitia, 2015; European Commission 2007):  

1. Solution exploration phase (selection of offers from competing suppliers). 

2. Prototyping phase (simultaneous solution development by the selected suppliers). 

3. Testing phase (solution validation through field tests.  At least two suppliers 

remain to ensure future competition). 
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If a PCP is followed up by a regular procurement procedure, then the combination of the 

two overlaps with the phases of the general PPI process.  Also, if further development is 

required, PCP may be followed by a PPI procedure instead of regular procurement.  For 

these reasons, in this paper PCP is considered as a form of PPI. 

CONCEPTUAL FRAMEWORK  

To achieve an understanding of a single client's rationale for PPI, this study creates a 

reconstruction of the reasoning that apparently has taken place.  This reconstruction is 

guided by two major theoretical concepts: strategic alignment and procedural rationality.  

In addition, two minor concepts are introduced to describe the public clientôs procurement 

context: the procurement system selection and development processes. 

Strategic Alignment  

Literature holds that alignment between strategic goals and procurement practices is vital 

for achieving performance (Baier et al, 2008; Zimmermann and Foerstl, 2014).  

Alignment has been described as the degree to which priorities on strategic stances are 

consistent across different organizational levels (Andrews et al, 2012).  Studies on 

alignment have mainly been of a quantitative nature, assessing alignment as a fit between 

particular constructs (e.g. Baier et al, 2008). 

Instead, this study assumes that strategic alignment can be articulated in the form of 

means-and-ends relations, just like a causal map may represent a strategic plan (Bryson et 

al, 2004).  Literature suggests to expect procurement strategies on multiple organisational 

levels (Hesping and Schiele, 2015). 

Therefore, the rationale behind the application of any procurement system is expected to 

be related to higher level procurement strategies, functional strategies, the public client's 

strategic goals and, ultimately, governmental policy goals.  This implies that the clientôs 

rationale can be viewed as a chain of reasons across multiple level of strategies. 

Strategic alignment also includes decision making with regards to competitive priorities.  

These are managerial objectives, such as cost and quality that may be set on multiple 

organisational levels and for which simultaneous pursuit inherently implies making trade-

offs (Baier et al, 2008).  In this paper, competitive priorities are interpreted as trade-off 

decisions based on certain reasons. 

Procedural Rationality 

It is widely held in the literature that procedural rationality improves decision making 

quality (Kaufmann et al, 2012).  Procedural rationality is defined as the extent to which 

the decision process involves the collection of information relevant to this decision and 

the reliance upon analysis of this information in making the choice (Dean and Sharfman, 

1996).  In this study, it is assumed that the explication of reasoning in strategy formation 

processes increases the level of procedural rationality. 

Selection and Development Process 

According to construction management literature, clients run selection processes that 

result in the application of particular procurement systems (Love et al, 2012).  The term 

óprocurement systemô only represents a concept.  To operationalize the concept into a 

ready-for-use procurement system, public clients need to compose a set of tender 

documents.  Moreover, to execute the procurement process, several subsystems, methods 

and tools are used, such as prequalification systems, contract award evaluation methods 

and past performance measurement tools. 
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For as far as these subsystems, methods and tools are selected out of a client's current 

portfolio (i.e. the set of procurement components released for use), the procurement 

system is only composed, not developed.  However, if clients create new or bespoke 

procurement components, then a development process has been carried out as an adjunct 

to the selection process.  The distinction between systems, methods and tools implies that 

this development process is not necessarily restricted to ócontract designô (Argyres and 

Mayer, 2007) only. 

In conclusion, a clientôs first application of a procurement system suggests that the client 

has run both the selection process (conclusion: no appropriate procurement system 

available in the portfolio) and the development process (result: new documents, methods 

and/or systems created).  The reconstruction of a chain of reasoning should also account 

for these processes.  However, since scholars point out that, in practice, these processes 

may be run intuitively and subjectively (Ballesteros-Pérez et al, 2015; Love et al, 2008), 

it may be expected that parts of this chain are not explicated (i.e. have remained at a low 

level of procedural rationality). 

In conclusion, strategic alignment is interpreted here as the degree to which reasoning 

across multiple levels of strategy forms a coherent chain of choices in the form of trade-

offs.  This chain ultimately relates strategic goals to procurement system design.  Similar 

to causal mapping, alignment implies that one can logically óladder up and downô (Bryson 

et al, 2004: 66) the hierarchy of reasons. 

RESEARCH APPROACH 

The exploratory character of the research question implies applying a case study approach 

(Yin 2014).  It was assumed that a first-time application of PPI would require the public 

client to consider its rationale deliberately.  If so, this would increase the chances of 

achieving a reconstruction.  Therefore, a case was selected in which PPI is an innovation 

to the client's procurement practices. 

Sources of Information 

The client's reasoning is reconstructed by researching documentation, attending 

presentations on the project and interviewing key players in the project team (e.g. tender 

manager).  The documentation included internal documents like the project plan, the 

contracting plan and the tender file, but also external documents (e.g. minister's report to 

the parliament) and websites reporting on the case (e.g. ministry's procurement expertise 

centre, national media).  Data is identified as 'reasoning' if it explains why certain choices 

are made.  For instance, where the PCP design involves an information session (choice), 

the argument that this ósession will increase the participant's understanding of the client's 

needsô is viewed as reasoning. 

Observing Implicit and Explicit Reasoning 

It was expected upfront that not all reasoning would be retrieved from documents only.  

Also, the retrieved reasoning would probably not automatically constitute a logically 

complete chain of reasons.  Therefore, reasoning is labelled explicit if the reasoning is 

documented and logically connects a lower level of strategy to a higher level (completed 

reasoning, written out in project documents).  Implicit reasoning is identified by the 

researcher by filling the gaps of the conceptual framework.  This is done by checking the 

chain of means-and-ends on missing links (non-documented or incomplete reasoning, 

retrieved by interviews or researcher's deduction). 
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CASE DESCRIPTION 

Level crossing safety is a crucial issue for railway operators and infrastructure managers.  

Each year hundreds of fatal accidents at level crossings occur across Europe, which 

accounts for one third of all rail fatalities and 1.2% of all road deaths (Tey et al, 2011).  In 

general, level crossings are either protected by active or passive systems.  Active 

crossings are protected by automated warning systems (flashing light, boom barrier etc.).  

Passive crossings only provide a stationary sign, requiring people to stop and look left 

and right for train traffic. 

In 2016, the Netherlandsô Ministry of Infrastructure and Environment started a program 

to target the passive crossings accident rate.  The ministry formulated a twofold strategy.  

Firstly, the number of passive crossings is to be further reduced by removal or 

substitution by active crossings or overpass junctions.  Secondly, because of budget 

restraints, innovative solutions to increase the safety of extant passive crossings is to be 

stimulated.  Based on the philosophy that testing of concepts speeds up innovation ('from 

talking to testing'), the ministry defined a time frame for the testing of concepts. 

The ministry commissioned ProRail, the public agency responsible for the railway 

infrastructure in the Netherlands, to carry out the program.  Although ProRail maintains a 

broad portfolio of procurement systems, it was decided not to make use of any of these, 

but to develop a new system instead.  The development process resulted in a three stage 

procedure called 'Proeftuin Nabo', which translates as 'experimental field for passive 

crossings'.  The goal of this procedure was to come to ócost-effective (innovative) 

solutions that increase safety of present passive crossingsô. 

When writing this paper, the testing phase was not completely finalized yet.  However, 

the procedure was already evaluated positively by its participants, ProRail and 

stakeholders and received both governmental and national media attention. 

CASE ANALYSIS 

According to the conceptual framework, the reconstruction of the rationale should result 

in the presentation of one integral hierarchy of reasons.  However, because of page size 

limitations, this section presents the result in two parts: the rationale for 1) choosing to 

develop a new procurement system and 2) the design of that system.  The first part 

represents the hierarchy of top level strategy down to the selection process.  The second 

part represents the development process. 

1.  PCP Choice Rationale 

Table 1 presents a summary of the reconstructed rationale.  The reasoning (first column) 

illustrates the relationships between separate rows.  The columns 'source' and 

'organisation' indicate the primary document in which a specific part of reasoning was 

found and the level at which it has been formulated respectively.  The elements marked * 

in the table are added by the researchers in order to fill up the gaps revealed by applying 

the conceptual framework. 

2.  PCP Design Rationale 

Table 2 summarizes the rationale behind the PCP design in terms of the major design 

choices (first column), and the corresponding reasoning (second column) and trade-offs 

(third column). 
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Table 1: Rationale for PCP 

 

DISCUSSION 

This study started off by questioning how a public client of the construction industry 

comes to choose for, develop and apply PPI.  The results unveil how this clientôs first 

application of PPI can be traced back to the ministryôs twofold strategy of continuing 

passive crossing reduction while also allocating part of budget to innovation.  The 

ministry did not dictate how to achieve innovation.  However, its basic philosophy of 

going 'From talking to testing' seems to have been a decisive factor.  As far as could be 

retrieved, it was this philosophy that led the sourcing team to the conclusion that 

developing a new procurement system targeted at gathering, developing and testing 

innovative concepts - and to stop there for the moment - would be the best way to carry 

out the assignment. 

Interestingly, it appears that the European Commissionôs innovation procurement policy 

reinforcement measures (European Commission, 2014) have had no (direct) influence.  

Considering that the ministry had not assigned ProRail to run a PCP either, this case 

qualifies as an example of the óautonomous bottom upô approach to PCP, rather than the 

ótop-down agency modelô (Rigby 2016).  However, this qualification remains disputable.  

One the one hand, the results show that this PCP fits with the client's strategic goals.  One 

the other, the budget and philosophy for innovation came from the ministry. 
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Table 2: Rationale behind PCP design 

 

Now that the rationale has been reconstructed, does it satisfactorily explain why this 

client came to apply PPI? Perhaps not.  Potentially interesting additional insights may be 

generated by a) taking an innovation diffusion perspective (Abrahamson 1991) or b) 

interpreting the client's strategy in terms of exploration and exploitation (March 1991).  

The first seems logical because a client's first application of PPI can be seen as an 

innovation to the clientôs procurement practice (why now, how exactly did the 'Proeftuin' 

idea reach the sourcing team?).  The latter seems sensible since a client's general strategy 

may be to first explore how such procurement systems work out in the clientôs particular 

setting, before exploiting these on a greater scale.  The presence (or absence) of such a 

general strategy may influence the extent to which experimenting with innovations in 

procurement systems is stimulated. 
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The conceptual framework of this study has merits that go beyond the topic of PPI.  

Firstly, in purchasing and supply management literature the link between procurement 

practice and overall performance has been studied intensively (Zimmermann and Foerstl, 

2014).  However, while strategic alignment is central in those studies, to our knowledge, 

as yet it has been studied by using theoretical constructs, not by composing chains of 

empirical reasoning.  Therefore, this paper presents one of the first detailed examples of 

links between high level strategy and detailed procurement system design.   

Secondly, this studyôs approach to investigating a clientôs rationale for a particular 

procurement system deviates from construction management literature on the selection 

process (Love et al, 2012).  While many procurement system selection methods have 

been proposed, as yet strategic alignment has not been used as a central concept.  Since it 

is such a key concept both in strategic management and purchasing and supply 

management literature, it could serve as a fruitful perspective for reviewing current 

selection process methods. 

Thirdly, the conceptual framework distinguishes a development process from the 

selection process within the clientôs organisation.  The case study results show that the 

choices made in this process may be equally relevant for success as those in the selection 

process.  Therefore, this study suggests that the development process should be regarded 

as a process in its own right. 

Two managerial implications follow from this study.  Firstly, since the case shows how 

PPI can fit with a public client's higher level goals, practitioners are encouraged to 

consider the added value of PPI to their current portfolio of procurement systems.  

Secondly, the conceptual framework may help to deliberately create or assess strategic 

alignment in practice.  While literature claims that creating strategic alignment is vital for 

performance (Baier et al, 2008), how it is created exactly remains unclear.  This case 

provides a detailed example of how it could be done for procurement systems in a 

structured and explicated manner.  In this vein, it strikes that the study unveils much non-

explicated reasoning for the aspect of competitive priorities.  This may indicate that it is 

easier to create a reasonably related set of choices than to explicate the corresponding 

trade-offs on potentially relevant alternatives per choice.  However, based on the concept 

of procedural rationality, doing both deliberately will enhance the quality of the selection 

and design process, and thus, ultimately, may positively contribute to a client's overall 

performance. 

CONCLUSION 

Innovation is not a goal in itself for public clients in the construction industry.  Public 

policy rationales for applying PPI may not be in the client's main interest either.  

However, this study shows that applying PPI can fit with the client's strategic goals.  

Therefore, public construction clients are encouraged to deliberately consider the 

potential added value of PPI to their current portfolio of procurement systems. 

Observing that literature is unclear in detailing out how to create strategic alignment, an 

extra gain from this study is that it presents a detailed example of how creation of 

strategic alignment between procurement systems and strategic goals could be achieved.  

It also suggests that explicit consideration of competitive priorities may help to achieve 

strategic alignment in a more deliberate manner. 

ACKNOWLEDGEMENT  

The authors wish to thank ProRail for making this paper possible. 



Reconstructing a Public Client's First Application of Innovation 

61 

REFERENCES 

Abrahamson, E (1991) Managerial fads and fashions: The diffusion and rejection of innovations. 

Academy of Management Review, 16(3), 586-612. 

Andrews, R, Boyne, G A, Meier, K J, O'Toole, L J and Walker, R M (2012) Vertical strategic 

alignment and public service performance. Public Administration, 90(1), 77-98. 

Argyres, N and Mayer, K J (2007) Contract design as a firm capability: An integration of learning 

and transaction cost perspectives. Academy of Management Review, 32(4), 1060-1077. 

Baier, C, Hartmann, E and Moser, R (2008) Strategic alignment and purchasing efficacy: An 

exploratory analysis of their impact on financial performance. Journal of Supply Chain 

Management, 44(4), 36-52. 

Ballesteros-Pérez, P, Skitmore, M, Pellicer, E and González-Cruz, M C (2015) Scoring rules and 

abnormally low bids criteria in construction tenders: A taxonomic review. Construction 

Management and Economics, 33(4), 259-278. 

Bryson, J M, Ackermann, F, Eden, C and Finn, C B (2004) Visible thinking: Unlocking causal 

mapping for practical business results. Chichester, West Sussex: John Wiley & Sons. 

Bygballe, L and Ingemansson, M (2014) The logic of innovation in construction. Industrial 

Marketing Management, 43(3), 512-524. 

Dean, J W and Sharfman, M P (1996) Does decision process matter? A study of strategic 

decision-making effectiveness. Academy of management journal, 39(2), 368-392. 

Edler, J and Georghiou, L (2007) Public procurement and innovation-Resurrecting the demand 

side. Research Policy, 36(7), 949-963. 

Edquist, C, Vonortas, N S, Zabala-Iturriagagoitia, J M and Edler, J (2015) Public Procurement 

For Innovation. Cheltenham, UK: Edward Elgar Publishing. 

Edquist, C and Zabala-Iturriagagoitia, J M (2015) Pre-commercial procurement: A demand or 

supply policy instrument in relation to innovation? R&D Management, 45(2), 147-160. 

European Commission (2007) Pre-Commercial Procurement: Driving Innovation To Ensure 

Sustainable High Quality Public Services In Europe. Commission of the European 

Communities: Information Society DG. 

European Commission (2014) EU Policy Initiatives on Innovation Procurement. Available from 

https://ec.europa.eu/digital-single-market/news/eu-policy-initiatives-pcp-and-ppi 

[Accessed 6th June 2017]. 

Hesping, F H and Schiele, H (2015) Purchasing strategy development: A multi-level review. 

Journal of Purchasing and Supply Management, 21(2), 138-150. 

Kaufmann, L, Kreft, S, Ehrgott, M and Reimann, F (2012) Rationality in supplier selection 

decisions: The effect of the buyer's national task environment. Journal of Purchasing and 

Supply Management, 18(2), 76-91. 

Love, P, Davis, P, Edwards, D and Baccarini, D (2008) Uncertainty avoidance: public sector 

clients and procurement selection. International Journal of Public Sector Management, 

21(7), 753-776. 

Love, P, Edwards, D, Irani, Z and Sharif, A (2012) Participatory action research approach to 

public sector procurement selection. Journal of Construction Engineering and 

Management, 138(3), 311-322. 

March, J G (1991) Exploration and exploitation in organizational learning. Organization science, 

2(1), 71-87. 



Plantinga, Voordijk and Dorée 

62 

Rigby, J (2016) The impact of pre-commercial procurement on innovation. In: J Edler, P 

Cunningham, A Gök and P Shapira (Eds.) Handbook of Innovation Policy Impact. 

Cheltenham, UK: Edward Elgar Publishing. 

Simon, H A (1978) Rationality as process and as product of thought. The American Economic 

Review, 1-16. 

Tey, L.-S, Ferreira, L and Wallace, A (2011) Measuring driver responses at railway level 

crossings. Accident Analysis & Prevention, 43(6), 2134-2141. 

Uyarra, E, Edler, J, Garcia-Estevez, J, Georghiou, L and Yeow, J (2014) Barriers to innovation 

through public procurement: A supplier perspective. Technovation, 34(10), 631-645. 

Yin, R K (2014) Case Study Research: Design And Methods. London: Sage Publications Ltd 

Zimmermann, F and Foerstl, K (2014) A metaȤanalysis of the óPurchasing and supply 
management practice-performance linkô. Journal of Supply Chain Management, 50(3), 

37-54. 



 

This paper was presented as a working paper at the ARCOM 2017 Conference, Cambridge, 

UK, 4-6 September 2017.  Please contact the authors before citing 

INNOVATION REALIZED?  CLIENT'S CHALLENGES OF 

SUPPORTING SUPPLIER-LED INNOVATION AT THE 

PROJECT LEVEL  

Jacob Rudolphsson Guerrero1 and Susanne Engström 

Department of Civil, Environmental and Natural Resources Engineering, Luleå University of Technology, 

SE-971 87, Luleå, Sweden 

The important role of the client in contributing to productivity in the construction sector 

by, for example, enforcing procurement strategies to support supplier-led innovation has 

been acknowledged by researchers; it is also now in the mission assigned to public clients 

in Sweden.  Many have also highlighted the fact that project-based construction-client 

organizations need to manage both exploration (ódoing newô) and exploitation (ódoing 

betterô).  Yet little research has addressed how óthe new and inventiveô is actually 

implemented and successfully managed in practice.  The conventional project 

management approach tends to emphasize the use of reductionist techniques, especially 

objectivity and control, which tends to stifle innovation; project managers might thus find 

themselves challenged to stimulate innovation.  This paper presents the first step in a 

longitudinal case study addressing a Swedish public construction client with the explicit 

mission and strategy of supporting productivity and innovation in the construction 

industry.  Based on interviews with three project managers and a study of internal 

documents, the paper describes challenges that limit efforts to stimulate supplier-led 

innovation.  It concludes that in the pursuit of stimulating innovation client organizations 

need to rethink current project management practices. 

Keywords: client, innovation, infrastructure, project management, project-level 

INTRODUCTION  

The important role of the client in creating the right conditions for innovation has been 

acknowledged by Loosemore (2015) and Ozorhon (2012) and yet other researchers have 

highlighted for example the impact of contracts (Eriksson 2013), project specifications 

(Blayse and Manley 2004), and project evaluation criteria (Loosemore and Richard 2015) 

on supplier-led innovation.  Ozorhon and Oral (2016) studied drivers of construction 

innovation where they distinguish between project-, firm- and industry-related factors, 

and their findings suggest that project-related factors are the major driver of innovation.  

However, most research in this field has adopted an industry- and organizational-level 

perspective (e.g. Bygballe and Ingemansson 2014; Ivory 2005; Loosemore 2015) while 

limited attention is given to clients' active role in supporting innovation at the project 

level.  In a literature review of construction innovation, Xue et al., (2014) suggest that 

more research is needed on how to manage innovation from a project level. 

Researchers such as Eriksson (2013) have also highlighted the fact that project-based 

construction-client organizations need to manage both exploration (ódoing newô) and 

exploitation (ódoing betterô).  At the same time it is suggested that conventional project 

management in construction may fail to sufficiently support, or even be in conflict with, 

the managing and implementing of innovation (cf. Keegan and Turner 2002, Toole et al., 
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2013).  At the project level clients' project managers have the operative responsibility of 

realizing innovation as well as to manage the project from a client perspective; they make 

decisions, they supervise projects, and they integrate the work from different suppliers.  

Yet little research has explicitly addressed client project managers and how óthe new and 

inventiveô is actually implemented and successfully managed in practice. 

This paper presents the initial findings from an ongoing longitudinal case study 

addressing a large Swedish public construction client having the explicit mission of 

adopting the role necessary for stimulating long-term productivity and innovation in the 

industry.  The purpose of the research is to increase our understanding of how client 

organizations manage projects in order to stimulate supplier-led innovation.  More 

specifically, the aim in the first step of this research is to assess strategic efforts 

undertaken by the client organization to open up for supplier-led innovation and to 

illustrate and discuss the challenges that potentially limit efforts to stimulate supplier-led 

innovation throughout the project life-cycle, as described from the perspective of three 

client project managers. 

HOW TO OPEN UP FOR INNOVATION ï SOME SUGGESTIONS 

FROM PREVIOUS RESEARCH 

At an industry level, it has been suggested that the fragmentation and project-based nature 

of construction creates challenges to implementing innovation (cf. Gann and Salter 2000).  

One practical way of overcoming the fragmentation of the industry and stimulating 

collaboration is through using various contracting methods.  The use of Design-Build 

(DB) contracts has become popular among public clients (Nyström et al., 2016). 

Theoretically, DB contracts enable innovation by reducing the fragmentation of the value 

chain through integrating the design and construction phases of construction.  DB 

contracts are also supposedly advantageous for innovation by allowing contractors the 

freedom to propose different solutions; however, Nyström et al., (2016) (who studied the 

same public client as this case study) suggest that the studied client made no systematic 

difference in the degrees of freedom between DB and DBB contracts. 

Likewise, Szentes and Eriksson (2015) found in their study that public construction 

clients still exert considerable control in DB contracts.  One potential pitfall of DB 

contracts procured based on competitive tendering is the evaluation of lowest price.  

Eriksson (2013) suggests that if price is the only evaluation criteria, the contractor has no 

incentives to spend time and money on exploration.  Loosemore and Richard (2015) 

conclude that lowest price selection has the merit of competition, but might not always be 

equal to good value; instead, encouraging collaboration and integration can lead to 

innovation and more value. 

Furthermore, it has been suggested that clients can promote innovation by adopting 

performance-based specifications that allow contractors to explore new solutions (cf. 

Blayse and Manley 2004; Loosemore and Richard 2015).  The rationale of using 

performance-based specifications is to make use of contractor's technical competence by 

allowing a contractor to apply e.g. new methods or materials.  But Rose and Manley 

(2012), who studied innovation adoption in Australian road construction projects, suggest 

that the use of performance-based specifications is affected by clients' capacity to develop 

appropriate performance measures for the intended use; and are further limited by how 

trustworthy contractors are perceived to be by clients.  The use of performance-based 

specifications implies the use of a contractor's skill to deliver and the client's capability to 

evaluate the performance.  It also implies that clients need to have the capacity to 
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recognize, assess and assimilate alternative options proposed by contractors.  But time 

pressure and limited resources during the tender stage can limit the assessment of 

alternative solutions, leading to risk aversion and a reluctance to look beyond 

conventional ónon-innovativeô solutions (Rose and Manley 2012). 

The nature of the construction industry, the one-off projects and the (to some degree) 

uniqueness of each project create a market structure where clients often have an active 

role in the design and production phases; thus some researchers suggested that innovation 

in construction needs to be market-led (e.g. Loosemore and Richard 2015).  However 

Ivory (2005) suggests that the client-focused nature of the industry and the inability of 

clients to value innovation have created an industry where development in construction 

projects does not extend beyond reducing time, risks and scope.  Both Loosemore and 

Richard (2015) and Bygballe and Ingemansson (2014) found that construction 

professionals viewed clients as overly fixated on price, which Loosemore and Richard 

(2015) tentatively suggest is the result of internal governance constraints and a lack of 

tools to value innovation.  Gambatese and Hallowell (2011) concluded from studying ten 

construction projects in the US that measuring and tracking innovations were seen as 

important to the organizations; but the organizations acknowledged that their 

organization's ability to measure and track innovation was low.  In a study consisting of 

58 interviews with leaders in the Australian construction industry, Loosemore (2015) 

found that contractors viewed clients as risk averse.  He stressed the importance of clients 

creating a market for innovation and suggested that construction firms do not rely on 

clients for innovating, but are dependent on them. 

From a client perspective, Rose and Manley (2012) found that clients expressed a concern 

about opportunistic contractors, potentially leading to clients becoming cynical about a 

contractorôs ability, intention and integrity, e.g. to only propose cost-saving ideas that 

jeopardize the quality of a project.  These óconflictingô views of a risk-averse client and 

opportunistic contractor might be the result of the fragmented nature of the construction 

industry.  Thus, collaboration and trust are commonly mentioned in research as essential 

to overcoming barriers to innovate in construction (cf.  Ozorhon 2012; Xue et al., 2014).  

Kulatunga et al., (2011) analysed the óchampioningô characteristics of clients in 

construction, i.e. their role in fostering innovation.  They identified several characteristics 

(e.g. proactive involvement, early contractor involvement, effective communication and 

being a team player) which clients can adopt to minimize the fragmentation of 

stakeholders and positively influence innovative activities in construction projects.  

Likewise Loosemore and Richard (2015) who conducted interviews with 46 business 

leaders and policy makers in Australia provide several recommendations for how clients 

can facilitate more innovation in the industry (e.g. being less prescriptive in dictating 

solutions up front, develop better skills and methods of measure and value innovation, 

reduce emphasis on price, thinking long term about their procurement decisions). 

IMPACT OF CONVENTION AL PROJECT MANAGEMEN T 

PRACTICES ON INNOVATION  

Construction projects can be described as having multiple layers of management 

originating from both the client and suppliers, whereas the client project manager has the 

operative responsibility to realize the use of measures supposedly supporting supplier-led 

innovation (e.g. procurement methods, performance-based specifications).  At a first 

glance projects do appear as the ideal environment for leading, testing out and 

implementing innovation; they are unique, flat and flexible.  However, due to its novelty 

innovation is inherently a source of uncertainty, and the inter-organizational environment 
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adds further complexity in construction projects.  Whereas innovation requires flexibility 

to cope with unforeseen changes (Gann and Salter 2000), project management tend to 

manage uncertainty by favouring control and planning (Keegan and Turner 2002) which 

has been understood as hampering innovation (cf. Keegan and Turner 2002; Toole et al., 

2013).  The conventional project-management rationale is described by Pollack (2007) as 

a óhardô paradigm that emphasizes reductionist techniques, objectivity and control.  

Innovation, or ódoing newô, implies uncertainty which project management deals with by 

falling back on planning and control (Keegan and Turner 2002). 

Goal clarity is seen as fundamental for success in project management (Pollack 2007).  

But the traditional measures set in time, cost and scope, commonly entitled óthe iron 

triangleô, have been criticized for not providing enough support to manage innovation 

(Keegan and Turner 2002).  Ozorhon (2012) suggests that innovation performance should 

be measured based on innovation objectives in order to support innovation at the project 

level; but as previous research has suggested, clients lack the tools to value innovation 

(e.g. Loosemore and Richard 2015).  Yet a more nuanced view of project success beyond 

óthe iron triangleô is hard to find in the project management literature.  A reason for this is 

suggested by Keegan and Turner (2002), who claim that it is because of the 

institutionalization of project-management knowledge.  And Toole et al., (2013) conclude 

that the very strengths of client and contractorsô project-management practices are what 

make them inept at being innovative.  Nam and Tatum (1997) studied ten construction 

projects and suggested that clients' technical competence and active participation in the 

project lower the barriers to innovation acceptance, thus facilitating innovation.  They 

also suggest that the innovative projects studied were dependent on key individuals, 

óchampionsô, for innovation to be realized; óchampionsô who preferably have a 

combination of experience, technical knowledge and power to allocate resources. 

METHOD  

The research was conducted at a large public construction client, investing ~4ú billion 

euros annually on infrastructure.  The empirical material in this ongoing research was 

collected from explorative semi-structured interviews with three experienced project 

managers.  The project managers have the responsibility to manage the construct of the 

tender documents, to supervise the progress of suppliers' work according to the contract 

and to deliver the internally ordered project within set measures of time, cost and scope.  

The interviewees came from three different functional areas, and thus provided 

perspectives from managing different types of infrastructure projects (see Table 1). 

The respondents were asked questions about their views on exploration in construction, 

project management, challenges faced when interacting with contractors and exploring 

new solutions, and their role in construction innovation.  Archival data was also extracted 

from the organization's internal networks where guidelines, regulations and documents 

were used as both a complement and contrast to the interviews.  Interviews were recorded 

and the recordings were later reviewed while taking notes.  A summarized transcript of 

each interview was sent back to the respondents for their review of interpretations made 

from the interview data.  Each respondent then sent back their review of the transcript that 

was later used to report the data collected. 

STRATEGIC  EFFORTS TOWARDS STIMULATING SUPPLIER -

LED INNOVATION  

The studied organization has worked with and internally communicated ódevelopment-

friendlyô projects for four years in order to stimulate supplier-led innovation and 
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productivity in the construction industry.  This is a response to the directives the 

organization has received from the government to stimulate productivity and innovation 

in the Swedish construction industry.  The organization introduced a set of ódevelopment-

friendlyô guidelines in 2016, which consist of 16 actions project managers can take when 

conducting projects that are supposed to stimulate supplier-led innovation. 

Table 1: Interviewees 

Respondent Interview length Experience Area 

Project Manager A 90 mins 19 years in construction 

6 years PM at the organization 

Road facilities 

Project Manager B 70 mins 26 years PM at the organization Railways 

Project Manager C 120 mins 28 years in construction 

5 years PM at the organization 

Bridges 

 

The organization has also implemented internal measures towards supporting innovation 

in the industry.  Reviewing the guidelines, it should be noted that all actions suggested are 

to be done before the contract is signed, although some of the actions, such as an 

innovation bonus, have implications for after the project is finalized.  The interviewees 

expressed their views on exploration as an ongoing process, a continuous search for new 

solutions and better methods to conduct construction projects.  One interviewee stated: 

I have always acted in a manner so as to stimulate exploration in projects, the [development 

of] technology moves forward and we need to adapt and make use of the creativity that can 

be found both internally and externally in the market. (Project Manager B) 

ENABLING FOR SUPPLIE RS TO PROPOSE INNOVATIONS 

In relation to innovation and exploration (i.e. doing ónewô), all of the interviewees 

elaborated on the significance and impacts of contract-related aspects, including issues 

relating to DBB vs DB.  During recent years contracting procedures have changed 

radically accordingly to one project manager, from mostly DBB contracts to an equal use 

of DBB and DB contracts: 

Today there is no prestige in using either DBB or DB contracts; we use whatever we feel is 

most suitable for the situation. (Project Manager A) 

Whereas DB contracts were commonly understood by interviewees to óopen upô 

opportunities for innovation (i.e. provide better support for exploring new solutions and 

creativity) some challenges were also highlighted.  One challenge was to find where they 

could make use of performance-based specifications, rather than detailed design 

specifications, when planning the project.  The rationale is to make use of a contractor's 

creativity by leaving the design phase open; however, one project manager suggested that 

some DB contracts can be so restricted by regulations that the possibilities for contractors 

to come up with new solutions are basically non-existent.  One concern expressed with 

regard to the use of DB contracts was that contractors might come up with ineffective 

solutions.  One interviewee, for example, shared an experience where all bids were 

considerably higher than expected since all bidders presented more expensive solutions. 

The project managers generally described their role in construction innovation as that of 

providing the possibilities for contractors to come up with new solutions by setting out 

performance-based specifications, rather than design specifications.  Subsequently, the 

project managers perceived their power to óopen upô and thus stimulate innovation as 
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being most prominent during the planning phase, i.e. where decisions are made to 

construct performance-based specifications or to use design specifications according to 

current practices; but to some extent this restricts a contractor's flexibility by defining and 

controlling the process and the work to be performed by specific and detailed technical 

specifications: 

If the goal isńt 100 % defined, this opens up [the chance] for the contractors to be 

innovativeé but at the same time, as a project manager, you could choose a safer route, to 

specify everything and do as we´ve always done. (Project Manager B) 

Elaborating on project planning and how to óopen up projectsô in order to facilitate 

supplier-led innovation, regulations were also highlighted as a challenge by the 

interviewees.  Some of the organization's operations, especially railways, are heavily 

regulated by standards which were perceived to potentially restrain innovation 

significantly.  At the same time, standards were also suggested to óprovide securityô, i.e. 

reduce risk/uncertainty by promoting, even prescribing, well-established materials or 

methods: 

Standards do exist for a reason; it provides us with the security of getting what we want. 

(Project Manager B) 

In collaboration with the purchaser, project managers do decide the specifications of a 

project, what contract form is to be used and what criteria are to be evaluated when 

procuring.  But, in the end ï one interviewee concludes ï the lowest bid is what wins the 

contracts when tenders are compared.  The interviewee refers this fact to directives from 

the management as well as difficulties of conducting other evaluation criteria in the 

tender documents.  Moreover, if an innovative idea is procured it is not assessed until 

after the contract is signed during the first clientïcontractor start-up meeting.  The project 

process is followed regardless of the type of project, and project managers expressed that 

after completing a project with the intention to óopen upô opportunities for innovation, no 

specific evaluation is made whether or not any innovative or ónewô actually was 

developed: 

We do not evaluate a ódevelopment-friendlyô project any differently than other projects; if 

we try a new technological solution we make a note in the project file. (Project Manager A) 

CHALLENGES IN THE PR OJECT SETTING 

Whereas the project managers do get internal organizational directives on what each 

project is supposed to deliver, it is generally within their power to decide on how to 

execute the project, while still acknowledging applicable regulations and specific project 

goals.  Thus, respondents highlighted the impact of individual project managers on the 

extent of óinnovation friendlinessô in projects.  One interviewee stated that the experience 

of project managers, e.g. knowing the project process well and being confident in what 

results to expect, might have an impact on their actions in response to the uncertainty 

related to exploring new solutions.  Junior project managers, the interviewee suggested, 

might tend to stick more frequently to conventional solutions and emphasize stricter 

control of project process than more experienced project managers: 

With more experience you are more confident with regard to the project process and dare to 

open up for contractors to come up with their own solutions; there is always a certain 

uncertainty related to handing over responsibility to the contractors. (Project Manager B) 

According to the interviewees, projects being procured as ódevelopment-friendlyô, and/or 

where the contracted supplier introduces new-to-the-client construction methods or 

technical solutions, are not generally managed any differently during the production 

phase than other projects: 



Supplier-Led Innovation 

69 

We try to manage all of our projects in a similar way; the project-management process is the 

same. (Project Manager C) 

One of the interviewees highlighted that project meetings during the production phase are 

typically time pressured with many things to tick off according to the control documents.  

Subsequently, the interviewee concluded that time is seldom available to discuss such 

things as innovation: 

There is barely enough time to get through the topics of the scheduled meeting; time for 

discussing exploration or development activities does not exist. (Project Manager C) 

Time-related challenges were also attributed to the length of the project.  In fact, one of 

the interviewees identified this as the single most important factor in enabling any 

exploration activities to take place in projects (or not): 

I think the most important factor that opens up exploration to happen in a project is the 

length of it. (Project Manager B) 

In addition to the importance of the length of the project, interviewees suggested that time 

scheduling is more critical in some projects than in others.  The more the project impacts 

on the current infrastructure functions the more critical it is in enabling the reliable 

planning of the production phase and keeping to the planned schedule during execution.  

Time slots for undertaking work impacting on regular train traffic are, for example, 

typically schedule-dependent with narrow and specific time frames.  In projects such as 

these, the interviewees stated that well-proven and previously tried-and-tested methods 

and technical solutions are preferred over the new and innovative: 

In a time-pressured situation, where the risk of time-overruns impacts society, it is easier 

and more comfortable to rely on well-proven methods that we know work. (Project Manager 

A) 

The interviewees expressed the view that to some extent there is always the possibility to 

be creative, find areas of improvement and even provide entirely new solutions in every 

project.  It was furthermore suggested that in order to stimulate exploration the project 

manager needs to be responsive and intellectually curious about new solutions.  At the 

same time, one interviewee stressed, this needs to be balanced with some caution.  

Testing out new solutions is inherently associated with uncertainty, interviewees 

concluded, which might drive defensive behaviour by them as clients. 

DISCUSSION ï INNOV ATION REALIZED?  

The review of archival data from the organization's internal networks including 

guidelines, regulations and documents suggests that strategic efforts has been made 

towards stimulating supplier-led innovation.  Specifically, a guideline of activities to be 

performed in projects to stimulate innovation has been put together.   The guideline 

contains actions in accordance to suggestions made by previous research, supporting e.g. 

DB-contracts (Nyström et al., 2016), performance-based specifications in the tender 

documents (Blayse and Manley 2004) and early contractor involvement (Kulatunga et al., 

2011).  The organization has also created targeted goals in accordance with the 

guidelines.  However, from the interviews it seems that the three project managers did not 

view their project-management practices when working with innovation to be different to 

any other project; they also expressed challenges faced when trying to realize measures 

taken to stimulate supplier-led innovation. 

The use of DB-contracts by public construction clients as a potential enabler for supplier-

led innovation has been recognized in previous literature (Nyström et al., 2016), although 

it has been criticized that procuring DB-contracts based on competitive tendering might 
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not equal to value and innovation (Loosemore and Richard 2015).  While DB-contracts 

might allow contractors to come up with innovative solutions as suggested by Nyström et 

al., (2016), the interviewees expressed a concern regarding regulations and standards that 

do exist and limit the degree of freedom they can give a contractor.  In the current use of 

DB-contracts the interviewees told that solutions are not assessed until after the contract 

is signed; they also used price as the final criterion for evaluation (after assuring that the 

time plan and the scope is fulfilled).  Innovative and potentially long-term beneficial 

solutions might subsequently be overlooked, unless the innovative solution lower the 

price presented by the contractor in the tendering document. 

The use of performance-based specifications in the tender documents has been suggested 

as a means to facilitate innovation (Blayse and Manley 2004; Loosemore and Richard 

2015).  Performance-based specifications allow contractors to make use of their own 

methods and materials, thus opening up for potential innovative solutions.  However Rose 

and Manley (2012) suggest that clients' lack of ability to clearly define adequate measures 

might lead to inflexible product specifications that do not work as intended.  The 

interviewees viewed their role in supporting supplier-led innovation as being to óopen upô 

the possibility of contractors exploring and proposing innovative solutions, mainly by 

applying performance-based specifications.  However, the project managers seemed to 

find it challenging to come up with performance-based specifications that are flexible 

enough for contractors to explore new solutions. 

Furthermore, previous research has suggested that clients lack the ability to value 

innovation (e.g. Gambatese and Hallowell 2011; Loosemore and Richard 2015), 

supposedly hampering innovation since contractors are dependent on clients creating a 

market for innovation (Loosemore and Richard 2015).  The interviews highlighted some 

difficulties that client project managers might experience in deviating from an evaluation 

criterion based solely on price.  The client project managers stated that they do not 

evaluate innovations (per se) proposed by contractors during tendering or evaluate 

innovations during implementation (or after).  Thus, it seems that the interviewees find it 

challenging to value innovation beyond the traditional project success measures of cost, 

time and the scope set in the planning phase.  Time and scope was by the project 

managers viewed as a ógo/no-go criteriaô, limiting the potential benefits of innovation to 

only cost-saving innovations.  Interestingly Rose and Manley (2012) found that clients 

tend to be cynical about contractors intentions when proposing cost-saving ideas, 

assuming that contractors' new ideas might jeopardize the quality of the project. 

The project-management rationale has been understood to hamper innovation due to its 

strong emphasis on planning and control (Keegan and Turner 2002).  Innovation tend to 

be viewed as a risky endeavour, which Toole et al., (2013) suggest that project managers 

avoid due to perceiving the risk of failure outweighing the rewards; implementing 

traditional methods to ensure that project goals are reached.  The interviewees highlighted 

challenges experienced from pressured time-frames that limit their efforts to try exploring 

or developing something ónewô and innovative.  The results from the interviews also 

indicate that when trying to stimulate innovation, the interviewed project managers find it 

challenging to deviate from their routines and make any change in the project process.  

However, the interviewees said that experienced project managers may be more 

comfortable in the project process and thus have an easier time making decisions that 

entail greater uncertainty during both the planning and production phases.  It was thus 

argued by the interviewees that experienced project managers are more prone to conduct 

exploration activities and stimulate innovation; this indicates that the individual 

importance of the client project managers might have a crucial role to de-emphasize 
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planning and control that have been understood to hamper innovation.  In a similar vein, 

Nam and Tatum (1997) suggests that individuals supporting innovation, so called 

óchampionsô, should have a combination of experience, technical competence and power 

to allocate resources.  Nam and Tatum (1997) also suggest that clients technical 

competence create a better understanding of technical matters, thus clients can make more 

timely approval of innovative ideas in a project setting.  Together then, this raises broad 

questions of how both institutional and individual competence and experience facilitate 

and support supplier-led innovation, and particularly how the project management 

process can be developed to lower the perceived barriers of competence and experience 

among client project managers. 

CONCLUSIONS 

The purpose of this research is to explore how client organizations manage construction 

projects in the pursuit of stimulating supplier led-innovation; more specifically, the 

challenges of achieving this are addressed from the perspective of a client project 

manager.  The empirical data indicate that in accordance with the findings of previous 

research the client organization has made efforts on a strategic level to support 

construction innovation.  Despite these efforts, however, our data ï representing, of 

course, the perspectives of only three project managers from a single client organization ï 

show that challenges persist to realizing measures taken to stimulate supplier-led 

innovation.  Although the data from this study are limited, the perspectives of our 

interviewees have thrown into sharp relief the difficulties they face, difficulties that have 

up to now been paid limited attention in the construction innovation literature.  Clients 

have been suggested as an important player for innovation adoption in construction, yet 

the precise role of their project managers is still imperfectly understood.  Our paper is a 

start in rectifying this gap in the literature: for future studies it would be of interest to 

increase our knowledge of how organizational measures to stimulate innovation of client 

organizations can be successfully implemented at the project level.  In the next step of 

this study, the views and understandings of client project managers will be further 

addressed, and the views of suppliers will also be considered. 
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Managing multiple intra-organisational inputs for the delivery of highways maintenance is 

a complex endeavour, especially given the multifaceted nature of the provision required.  

While collaboration in construction projects has formed a major research focus in recent 

years, attention orientates toward an application of a collaborative approach and in doing 

so conceptualises collaboration as an exceptional event.  Construction management 

research faces criticism for its failure to consider institutional theory, a perspective 

dominant in business management research.  This working paper sets out a 

reconceptualization of collaboration as an ongoing accomplishment which requires both 

an understanding of the micro-practices to reveal its on-going nature, and to reveal the 

institutional logics that shape collaborative practice.  Focus groups identified activities 

undertaken during project delivery according to the collaborative behaviour exhibited.  

Findings uncovered tensions between the regulatory and cognitive institutions governing 

project delivery.  This research encourages practitioners to consider the underlying 

institutional forces during the reconstitution of working relationships.  This paper has 

synergy with óorganisational becomingô and contributes to our understanding of 

collaboration within construction management literature. 

Keywords: collaboration, institutional theory, highway maintenance, organisational 

change 

INTRODUCTION  

Despite the quantity of research attending to collaborative working practices (Fellows and 

Liu 2012; Mignone et al., 2016; Suprapto et al., 2015; Donato et al., 2015), we still do 

not know enough about emergent micro-practices (M-P) of collaborative behaviour and 

the implications for the delivery of complex infrastructure programmes.  In delivering 

through-life services such as the management, maintenance and renewal of the UK's 

highway infrastructure assets, supplier organisations must coordinate their multifaceted 

service provision.  Such suppliers typically possess the resources in-house to provide 

expertise in a range of engineering disciplines including pavement, structural, 

environmental, geotechnical and hydrological services.  In addition, such organisations 

have capability in support services such as project management, finance, commercial and 

legal.  Previous research attention has predominantly been orientated towards formalised 

and established methodologies of collaborative working (Ballard and Tommelein 2012), 

often applied and facilitated by external consultants (Boyce et al., 2012), These normative 

accounts fail to provide a rich picture of how and why collaboration evolves.  To address 

this we attempt to uncover the M-P of collaboration and understand it as an ongoing 

accomplishment (Marshall 2014).  Furthermore this exploration will help to reveal the 
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institutions that shape the M-P and in doing so identify tensions between collaborative 

working rhetoric and collaborative practice. 

LITERATURE REVIEW  

Construction management research (CMR) is home to a wealth of research extolling the 

benefits of a collaborative approach to project delivery, particularly in projects 

characterised by complexity (Ballard and Tommelein 2012).  Past research provides us 

with helpful accounts of the prerequisites necessary (Zou et al., 2014; Dewulf and 

Kadefors 2012; Rahman and Kumaraswamy 2005) and the tools and techniques 

mobilised to facilitate such an approach (Bolstad and Endsley 2003; Hawkins and Little 

2011).  The research described here is fixated on formalised and implementable styles of 

collaborative working and consequently, fails to include the collaborations arising from 

everyday routines and mundane interactions.  Previous work by the authors has shown 

collaborative behaviour that emerges in an informal and pervasive manner can carry with 

it serious implications for project performance (Grove et al., 2017).  Institutional theory, 

an infrequently utilised perspective in CMR (Bresnen 2017) provides a useful lens 

through which to explore the M-P of collaboration as an ongoing accomplishment and to 

inform an appreciation of the influencing forces at play. 

The Institutional Landscape 

Scott (2008) sets out three institutional pillars that can be used to rationalise human 

behaviour: regulatory, cognitive and normative.  Regulatory institutions are formally 

governed and enforced via commercial and financial incentives/sanctions.  Cognitive and 

normative institutions are concerned with the socially shared and accepted behaviours 

that, when violated, are sanctioned with ridicule, isolation and ostracism (Henisz et al., 

2012).  Without explicit links to institutional theory, CMR has attended to the regulatory 

institutions that govern collaborative working arrangements, in particular through the 

examination of relational contracting strategies (Gil 2009; Rahman and Kumaraswamy 

2005; Zou et al., 2014).  Whilst important, these are only part of the story.  Financial 

incentives and sanctions can enhance regulatory governance but they can never fully 

subsume the sociological perspectives (Henisz et al., 2012). A reconceptualization of 

collaboration as an ongoing accomplishment would encourage greater consideration of 

the underlying institutional landscape, or "rules of the games" (Jia et al., 2017).  

Recognition of the importance of institutions and institutionalisation in CMR is not new 

(Kadefors 1995), but prompted by Bresnen's (2017) criticism of the failure to consider 

institutional theory, we explore here how institutionalism can be used to explore the 

behaviours associated with collaboration.  Theory tells us that institutions are created 

when people formally and informally organise their time and space into regular patterns 

that impact their activities (Jia et al., 2017).  Furthermore, individuals and organisations 

are said to automatically reproduce the institutions they inhabit.  Theoretically, this 

deterministic assertion presents a tricky dilemma; how are routines altered and new ones 

created if the institutional force is so great individuals automatically conform to it?  

Seo and Creed (2002) suggest that this question is partially answered by incorporating 

theory of agency, but doing so contradicts the central assertion of institutional theory 

which is that actors themselves are institutionally constructed (Seo and Creed 2002).  This 

paradox is interesting in the context of collaboration when we consider the propensity for 

informal and emergent collaborative action, governed by cognitive and normative 

institutions, to subversively alter organisational routines that the regulatory institutions 

govern.  As we transplant institutional theory into the context of collaborative working, 

the question arises: how can actors change the collaborative environment if their 
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collaborative actions are conditioned by the very institution they wish to change? This 

suggests multiple and conflicting institutional logics, something not considered in the 

extant literature regarding collaborative working within construction.  Who decides which 

institutional forces should be altered? Is this even possible given the exaggerated ability 

afforded to actors to create and transform institutions (Lounsbury and Crumley 2007). 

Seo and Creed (2002) discuss how human praxis, triggered by tension, transforms 

socially embedded, unresponsive actors into conscious change agents, aware that their 

interests are unmet.  Wanting and needing to do a good job but constrained by ineffective 

contractual arrangements (regulatory institutions) creates significant tensions for project 

teams and can lead to staff developing their own isolated solutions which can be 

disastrous (Balthazard et al., 2006).  Such internal fragmentation may allow competing 

institutional logics to exist within the same institutional field (Lounsbury 2007).  When 

tensions develop, deepen and permeate actors' social experience continually and 

collectively, change agents are said to be mobilised (Seo and Creed 2002).  The problem 

for management is when change occurs unofficially and results in non-compliant action 

that defies the regulatory institution.  A reconceptualization of collaboration as ongoing 

which encourages sympathetic consideration of the underlying institutions and their effect 

on behaviour would help our understanding of the M-P of collaboration as emerging and 

pervasive. 

Collaboration Is Not Exceptional 

The discourse dominant in CMR treats collaborative working as an applicable 

methodology that can be transplanted into any situation and yield positive results (Choo 

et al., 2004), reducing what is a complex set of interconnected relational issues to a set of 

tools and techniques (Hawkins and Little 2011).  Whilst such accounts provide 

practitioners with insightful accounts of how collaboration can be applied and the positive 

and negative effects of the implemented initiative, attention is diverted away from the 

detailed actions and interactions of peoples' activities. Attention to the normative and 

cognitive dimensions of institutions is the major feature of neo-institutionalism and to 

take a sociological perspective toward the understanding of governance is reported to 

have the strongest purchase in micro-level studies (Henisz et al., 2012).  For example, 

Tello-Rozas et al., (2015) takes a M-P approach to describe the social movement 

phenomenon in South America and trace how actors organise and collaborate to address 

important issues that political authorities seem unable or disinclined to address.  In their 

study attention is toward the detailed actions and interactions as they open the ñblack 

boxò to reveal that where numerous collaborations coexist, informal authority usually 

prevails over formal and that such informal authority emerges dynamically from different 

meetings and events. Whilst dominant in organisational and management theory, 

institutional theory continues to be largely absent in CMR.  Researchers forego 

opportunities to cross fertilise ideas from business management research (Bresnen 2017) 

where recent work emphasises the endogenous pressures that create change in 

organisations and the belief systems and associated practices that condition how 

organisations respond to endogenously created change (Tsoukas and Chia 2002).  In the 

same way Tsoukas and Chia call for a reversal of ontological priority accorded to 

organisational change, we call for collaboration within CMR to be understood as a 

phenomena created from within and not as episodically enacted events. 

A Renegotiation of the Terms 

The dominant conceptualisation of collaboration as something that can be applied 

prioritises stability and assumes that whilst collaborative working is applied, all other 
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factors remain constant.  Considering again the theory of organisational becoming 

(Tsoukas and Chia 2002) whereby attempts to manage change create additional change 

we begin to appreciate the dynamic nature of collaborative working arrangements.  

Interpreting collaboration as ongoing permits an appreciation that the way people 

collaborate is a result of the immediate tensions experienced as well as previous 

experiences, interactions, collaborations and disputes, all of which were influenced by the 

institutions that governed.  Just as an application of technology cannot increase or 

decrease productivity or performance (Orlikowski 2000), collaboration will not simply 

occur through the colocation of people.  A view of collaboration as ongoing encourages a 

focus on the M-P of action. We have discussed the idea that tensions have the power to 

create change agents.  Tensions may arise when a need to collaborate to "get the job 

done" is not supported by the governing regulatory institutions that reinforce a senior 

management approach prioritising financial and commercial factors.  Institutional theory 

can help us to understand the belief systems underpinning the activated institutions as a 

whole (Jia et al., 2017).  The concept of institutional logic helps our understanding of 

how these incompatible domains (be collaborative and donôt be collaborative) act 

together to shape behaviour and why some rules are obeyed and others avoided (Jia et al., 

2017).  In the context of this research this approach could aid our understanding of why 

collaborative behaviour is enacted in some situations but not in others or during certain 

periods but not forever.  In an attempt to understand why initiatives do not result in the 

desired behaviours, Jia et al., (2017) suggest the weak link is rooted in various systemic 

contexts such as incentives constraints, values and beliefs which affect individuals' 

decision making. 

METHODOLOGY  

To understand the M-P of collaboration and the influence of underlying institutional 

forces, data was gathered via interactive focus groups, supplemented by participant 

observation and one to one interviews.  Follow up focus groups were held to further 

investigate the themes that emerged where a root cause analysis approach was adopted to 

unearth the underlying issues.  Focus groups are an infrequently mentioned data 

collection technique but have been found to be an effective tool particularly to those 

studying work environments and associated behaviours (Frey and Fontana 1991).  A 

structured schedule was employed to administer the first round of focus group sessions, 

participants were asked to list the key activities pertaining to their job role on a sheet of 

paper.  The list of activities then became the bars on a chart.  Throughout the session, this 

base chart was layered with information regarding the identified activity's success, 

criticality, experienced feelings, levels of collaboration, and the significance of financial 

and commercial issues.  Following the focus group sessions, the 196 separate activities 

were identified and analysed.  Participants were asked to list the activities they complete 

as a part of their job in chorological order thereby producing an indicative timeline.  After 

normalising the timescale, it was possible to represent the level of collaboration 

experienced for each activity relative to its position in a timeline and identify a trend. 

Fourteen participants in groups of between two and six took part in the first round of 

focus groups.  Thirty two participants took part in five follow up sessions.  Participants 

across all groups consisted of office and site-based operatives, engineers, project 

managers and commercial managers.  The groups comprised individuals known to one 

another and they shared a common frame of reference (i.e. they worked for the same 

organisation).  The sessions were held at the participants' workplace in private meeting 

rooms.  The primary motivation for employing a focus group technique was to gather data 

from multiple participants in one sitting.  The data was captured via the paper-based 
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materials completed by each participant.  Secondary insights were provided by group 

discussions and observations, giving additional depth to the experiences captured on 

paper.  Here, benefit was drawn from the stimulation and opinion elaboration that the 

group dynamics permitted (Frey and Fontana, 1991).  Listening to what people say in 

addition to what they write was important; how people talk has profound implications for 

how they think and act (Orlikowski 2000).  Focus groups bring analytical challenges and 

can attract methodological and epistemological objection.  Any confusion of group 

conformity with individual opinion (Sim 1998) was mitigated as participants provided 

data specific to them on their individual charts.  Accordingly, the data associated with 

each activity was of an individual matter.  All sessions were facilitated by the same 

researcher which allowed for internal consistency and equivalence (Kidd and Parshall 

2000). 

FINDINGS AND DISCUSSION 

Following analysis of the data from the focus groups, interviews and observations, 

connections between M-P of collaboration and institutional forces were evident in three 

ways.  Firstly, M-P of collaboration revealed multiple institutions competing within the 

same operational space.  Secondly, collaborative practice not processualised as 

"collaborative" is not recognised as having value.  Thirdly, as a knock on effect of 

findings one and two, the M-P observed suggest that informal collaborations are allowed 

to evolve, causing severe problems for service delivery. 

Competing Logics of Collaboration  

For the case study organisation, the adoption of a collaborative approach to service 

delivery is a core business value and features prominently on the organisation's website, 

marketing literature and visual displays in the workplace revealing an institutional logic 

that recognises a benefit to working collaboratively.  Focus group data suggested people 

start out with a desire and ability to take a collaborative approach, but levels of 

collaboration are perceived to diminish over the life of project.  Discussions during follow 

up interviews suggested that intentions at the outset of a project to adopt a collaborative 

approach are felt to be easy to achieve when all other factors (e.g. programme, 

commercial and financial issues) are positive.  But when financial disagreements occur, 

tensions were reported to arise and the motivation to be open and collaborative was felt to 

be relegated in favour of efforts to maximise profit,  One participant said "collaboration 

may work very well at local level but it is seen as a ónice to haveô until commercial issues 

come in and overrule".  This suggests an alternative institutional logic to that of 

collaboration that prioritises profit maximisation and encourages an adversarial approach. 

It quickly became evident that the strategic level rhetoric to be collaborative is not 

supported by the regulatory institutions of lump sum transactional contracts, enforceable 

by financial penalties.  Many participants expressed the view that the contract was to 

blame and prevented a joined up, collaborative approach to service delivery.  The contract 

is described as "too complicated", as having "unrealistic targets" and "unachievable 

obligations".  But as Henisz et al., (2012) states, contracts are only one part of the story.  

From the outside looking in it is easier to view the contract as the inanimate object it is.  

What our investigation aimed to uncover was the specifics of the regulatory institution 

that were able to grasp hold of people and allow what is essentially only pieces of paper 

to drive un-collaborative behaviours. 

Prioritising cost over collaboration (Grove et al., 2016) driven by regulatory institutions 

delivers conflicting signals to staff.  Findings from the focus groups tell us people want, 
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need and enjoy collaborating.  When asked to assign emotions to their daily activities, 

those activities relating to meetings and communications were consistently associated 

with positive feelings such as  enthusiasm suggesting people enjoy the opportunity to 

interact with others..  This chimes with the organisational strategic priority to be 

collaborative.  Operationally, however, its importance became less prominent leading to 

competing logics within the same institutional field (Lounsbury 2007) a situation 

increasingly recognised in management research (Besharov and Smith 2014).  What 

therefore are the consequences when logics that both value and devalue collaboration are 

in existence?  Other studies suggest that competing logics do not automatically lead to 

organisational demise and for organisational change to occur, one dominant 

organisational logic need not be replaced with another (Reay and Hinings 2009). 

While an organisation might attempt to fix a definition (e.g. we are collaborative) it does 

not have total definitional control because the definition is being supplemented, eroded, 

modified and interpreted by individuals in unpredictable ways (Tsoukas and Chia 2002).  

A close relationship, such as that observed between project staff, motivates people to 

develop ways of enacting multiple (otherwise conflicting) logics (Besharov and Smith 

2014) as they deviate from the formal logic to their "home" logic.  Findings here suggest 

that if we are to become collaborative in an ongoing manner (rather than simply carryout 

collaboration) we must be conscious of the likelihood that multiple logics can exist and 

appreciating how their dominance can alter is important.  Whilst popular discussions of 

collaboration elsewhere in the CMR tend to agree that greater management support and 

leadership is required for more successful change initiatives, they do so from the 

perspective that certain critical ingredients are missing from the mix and could potentially 

be added.  We make an alternative assertion that for a collaborative approach to be 

successfully ongoing, those in a position of influence must learn to appreciate the 

institutional landscape in which they reside and modify their support accordingly. 

Objectification of Collaboration  

Findings of the focus groups revealed that as projects progressed, the levels of 

collaboration associated with the participants daily activities was felt to decrease over 

time.  When asked during follow up interviews why the levels of collaboration were felt 

to wane during project delivery, responses suggested that during the early stages of 

contract delivery collaboration required conscious effort whereas in the later stages, 

working collaboratively had become normalised.  For example: "after a while 

[collaboration] becomes business as usualé so therefore doesnôt feel quite as 

collaborative because its normal" and "the quality of collaboration that takes place 

improves, but it perhaps becomes less frequently required as you perform a taské or 

becomes more natural and streamlined".  What people consider collaboration to be is 

important here.  Whilst true collaboration is inextricably linked with behavioural drivers 

(Lloyd-walker et al., 2014), our findings suggest that collaboration has been 

institutionalised as a process rather than a behaviour and people have been conditioned to 

recognise collaborative working only when it is presented to them in its formal state.  

Until prompted, the participants tended not to appreciate collaborative behaviour it in its 

unauthorised form.  Legitimising only formally organised collaborative interventions 

once again demonstrates how attention paid to the M-P of collaboration can help us to 

reveal and begin to understand the dominance of regulatory institutional forces over the 

cognitive. 

Whilst the findings of the focus groups show what people recognise as collaborative 

working decreases overtime, observations show informal collaboration is ever present.  
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The failure on the part of individuals to recognise collaboration in its informal state forces 

it to operate unofficially.  The very fact that people best recognise collaboration 

objectively suggests inherently un-collaborative behaviour.  The industry's drive towards 

a commodification of working together to overcome the challenges of what is a 

complicated service provision has served to undermine the innate ability we have as 

humans to interact positively.  Continual efforts to quantify and formulise what is 

essentially a relational outcome is eroding our ability to recognise or value any 

interactions that do not form part of a process.  Despite a lack of recognition, informal 

collaboration has been observed to be the method by which project staff manage the 

multiplicity of logics at play (Reay and Hinings 2009).  As an unrecognised and 

unacknowledged activity, the cognitively governed institution of informal collaboration 

goes on unseen (and crucially) unchecked by management.  Although they do not label it 

as such, the M-P of the participants of this observational study engaged in collaboration 

to find solutions to problems they encountered and in doing so they continually alter 

organisational routines.  Practically, the findings indicate that informal collaboration is 

enacted as people navigate the conflicting regulatory and cognitive institutions.  Our 

findings show that cognitively governed institutions that support informal collaborative 

practice do co-exist dynamically alongside more dominant logics of profit maximisation 

as behaviour fluctuates between perceived, desired and achievable levels of collaboration.  

Furthermore, our findings reveal how this creates problems for service delivery. 

Local Optimisation 

If we revisit our working definition of collaboration, it is the process through which 

parties who see different aspects of a problem can constructively explore their differences 

and search for solutions that go beyond their own limited vision of what is possible (Gray 

1989).  The M-P observed tell us that the dominance of regulatory institutions act as a 

barrier preventing sub teams from exploring solutions beyond their limited vision.  A 

reoccurring manifestation was observed in the planning of highway maintenance works 

which are carried out by sub teams segregated by discipline.  For instance, street lighting, 

drainage, inspections and lifecycle, plan their own sub-optimal work programs driven by 

its own contractual obligations.  Not only was this M-P of silo working observed to be a 

lost opportunity to capitalise on available resources (for example the sharing of traffic 

management), it was felt to often hinder the objectives of other teams.  Negative impacts 

included issues such as abortive works and conflicting communications to the public.  

The silo approach to delivery was felt by focus groups to stem from the failure of decision 

makers at contract mobilisation stage to appreciate the operational significance of the 

contractual documentation.  A rushed mobilisation phase does not allow for learning 

cycles or recognition of new risks that may impact on a projectôs outcomes (Watton 

2017).  Regulatory institutions prioritising corporate growth and profit maximisation at 

group level were identified to be the driving force behind decisions made at contract level 

that reward achievements based on annual performance and therefore encouraged short 

termism.  A full understanding of long term contract obligations and how these would be 

met operationally was overlooked resulting in sub-optimal at best and frequently absent 

collaborative practice. 

Local optimisation of collaborative practice was seen to have a negative impact on project 

performance but also carries implications for theory.  Earlier discussion highlighted 

theory that says change agents are created and organisational change initiated following 

internal fragmentation (Seo and Creed 2002).  Our findings tell us is that fragmentation 

alone was not enough and isolated pockets of contradictory collaboration (as experienced 

by different disciplines within the same contract) failed to change the prevailing 
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regulatory institution that has its roots in profit maximisation.  Other literature states a 

wider recognition of the irregularities is first needed.  If irregularities are not 

problematized, extant theory will not be changed and "rogue activities will wane or 

persist in a marginalised fashion" (Lounsbury and Crumley 2007: 1005).  Where a 

problem like the silo approach to collaboration is not collectively recognised as an 

anomaly and therefore not negotiated on or incorporated into extant practice (Lounsbury 

and Crumley 2007) the sub-optimal solutions occur in isolation, are not collectively 

recognised and have little chance of spreading up the managerial chain to affect 

meaningful change or alter the balance of dominance in terms of institutions. 

CONCLUSIONS 

Management of the UK's complex highway infrastructure requires project staff to respond 

to often contradictory institutions governing collaboration.  Through a lens of 

institutionalisation we have seen how regulatory institutions that implicitly and explicitly 

encourage profit maximisation tend to dominate over the cognitive institutional forces 

that support people's desire to enact collaborative working.  In line with other studies, we 

have seen that multiple institutions can and do co-exist and are managed by informal 

collaborative relationships (Reay and Hinings 2009).  Practically, understanding how 

multiple institutions operate with an organisation are critical for understanding the 

possible outcomes (Besharov and Smith 2014).  A reconceptualization of collaboration as 

an ongoing and dynamic accomplishment highlights a need to adapt the support afforded 

to collaborative working whilst accounting for potential conflicting institutional logics.  

The aim of management need not be to replace the dominant institutions at play.  

Concentrating on the institutional dynamics that affect the M-P of collaboration, this 

study has highlighted the importance of recognising how co-existing institutions can be 

balanced and addresses the criticism levelled at institutional analysis for neglecting 

internal organisational processes (Lounsbury and Crumley 2007). 

Theoretically, a reconceptualization of collaboration as ongoing would prompt research to 

turn away from the practical, such as formalised collaboration initiatives, toward refection 

(Tsoukas and Chia 2002) whilst seeking a renewed understanding of the dynamic 

institutional processes (Bresnen 2017).  Reconceptualising collaboration as ongoing, 

whilst attempting to understand the institutions at play would encourage researchers to 

recognise potential sources of tension, and identify where future research attention should 

be directed.  The interesting finding to consider is not that multiple logics surrounding 

collaboration co-exist but the way in which the multiple logics either blend or contradict 

and the impact this has on the performance of an organisation.  The intention here was not 

to develop additional techniques for the application of collaborative working, but to 

provide guidance to management who wish to reconstitute their support of working 

relationships by encouraging them to see the value in appreciating the institutional 

context within which project delivery operates and in doing so this paper contributes to 

the institutional theory debate in CMR. 
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The urgency for increased sustainability in the built environment address the need for 

improved collaboration and communication among design team members in the early 

design phase. By the use of collaborative methods, different perspectives and ideas can be 

expressed, shared and developed in design meetings. Findings are based on an action 

research-project at a large architecture firm in Scandinavia aiming at developing methods 

to facilitate collaboration and communication and support problem identification and 

problem solving in teams in early design. The findings show how collaborative methods 

can support collaboration between disciplines and create open communication within 

design teams and enhance collective thinking. Findings have implications for the 

development of collaborative methods for more sustainable and innovate solutions, and 

also for enhancing learning and trust within design teams. Findings contribute to the 

growing stream of research on the development of architectural practice. 

Keywords: collaboration, design teams, sustainable development, collective thinking 

INTRODUCTION  

There is an urgent need for more innovate and sustainable solutions in the built 

environment and sustainability needs to be integrated into built environment operations 

and processes (Hannon and Callaghan 2011, Opoku and Ahmed 2013).  By sustainability 

is meant economic, social and environmental factors (Velazquez et al., 2011) that it will 

ensure long-term economic viability and maintain an environmental balance and 

commitment to socially desirable practices (Miller 2010).  The early design is important 

when striving for long-term sustainability and creativity in the built environment (Ding 

2006).  Hence, collaboration and communication in early design teams is essential for 

integrating sustainability in problem identification and problem solving (Shelbourn et al., 

2007) and new and more collaborative practices have to be developed (Walker and 

Jacobsson 2014).  While much research has focused on collaboration and communication 

in construction projects and construction project teams (for example Dainty et al., 2006), 

less focus has been on methods for collaboration and communication in early design 

teams. 

New practices are currently emerging within architectural practice that supports team 

performance, problem solving and how to work creative and innovative in a collaborative 

environment.  These new practices often consist of complex sets of ñcollaborative 

constellationsò (Nilsson 2013:146) that create and share knowledge and methods through 

cooperation among disciplines.  In these constellations, issues of communication and 

inter-subjectivity are of importance and crucial for further development (Nilsson 2013). 
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Design thinking is commonly seen as an approach within architectural practice to be 

creative and innovate.  Brown (2009) challenged the design community to think beyond 

the omnipotent designer and the production of products by suggesting that design 

thinking should be used for social innovation.  This way design may be seen as a 

collaborative effort where the design process is performed by participating actors and 

competences.  Brown (2009) suggests that ideas have to be envisioned, or ñprototypedò, 

and explored hands-on early in the design process in ways characterized by human-

centeredness, empathy and optimism. 

The aim here is to contribute to the development of methods to facilitate collaboration 

and communication in early design by an action research approach.  In focus here is 

collaboration and communication within design teams at a large Scandinavian 

architecture firm.  Based on an example from contemporary architectural practice and the 

ideas of Mercer (2013) on ñcollective thinkingò and of Dunbar (1998) on ñthe social 

brainò, findings show how collaborative methods can support collaboration between 

disciplines in early design, and how open communication within design teams can 

enhance collective thinking.  Findings have implications for architectural practice in the 

development towards more a more sustainable and innovate built environment and 

contribute to research on the development of architectural practice. 

COLLABORATION AND COLLECTIVE THINKING IN THE  BUILT 

ENVIRONMENT  

Research on collaboration in the built environment is extensive and has been performed 

from a variety of perspectives, for example construction project procurement and 

partnering (e.g. Nyström 2005, Eriksson 2010).  This research shows that collaboration is 

challenging due to, for example, lack of trust in contractual relationships.  There is also 

research on interdisciplinary communication and the development and use of design 

concepts (e.g. Emmitt and Gorse 2007, Dainty et al., 2006) that show communication 

challenges within design teams, for example the different perspectives and the interplay 

between informal and formal communication.  Information technology research with the 

purpose to enhancing collaboration by integrated visual models and tools has also been 

extensive (Negendahl 2015, Wang et al., 2013) and there is a stream of research that 

acknowledges inter- and intra-organizational challenges of implementing new 

information technology in the built environment (Bosch-Sijtsema et al., 2017, Linderoth 

2010).  This research explores challenges of adopting new technology for collaboration 

(e.g. Vass and Karrbom Gustavsson 2017).  Combining competences and professionals 

also includes challenges of interdisciplinary and inter-professional engagement and 

communication (Keys et al., 2016) and the development of team roles (Senaratne and 

Gunawardane 2013) and findings show that design team members tend to consider their 

functional roles rather than their team roles. 

Collective Thinking  

How people in groups think is studied in the fields of social psychology, evolutionary 

science and social cognitive neuroscience.  The concept ñthe social brainò (Dunbar 1998) 

was originally developed in evolutionary science and it describes human ability to think 

and solve problems in groups.  The concept has been used, for example, in psychology 

and education to explain what social factors affect intelligence and language and how 

human thoughts are shaped.  Studies show that equal participation and diverse 

perspectives and knowledge backgrounds will have effect on group performance 

(Woolley et al., 2015).  Other studies (e.g. Isaacs 2008) claim that the complexity of 

todayôs problems requires problem solving beyond the individual.  Hence, complex 
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situations require a multitude of perspectives and knowledge backgrounds that can work 

together.  However, working together and understanding each other is not easy.  There are 

multiple dilemmas to be avoided, for example "group-think" (Janis, 1971).  Methods to 

meet those challenges has been studied with the use of ñGroup Support Systemsò (GSS) 

(Briggs and de Vreede 1997), where digital technique offers methods to anonymous 

contribution of thoughts that are then visualized in the group in an equal way.  The 

concept ñcollective thinkingò has also been used in education and pedagogic research 

(Mercer 2013) to address the ability to learn and understand otherôs perspectives and to 

create shared frameworks (Pennington 2008).  However, collective thinking requires 

facilitators that are capable of orchestrating both environments and interactions 

(Pennington 2008). 

METHOD  

The approach is action research (AR) combined with the architectôs exploratory approach 

and of being a ñreflective practitionerò (Schºn 1984).  In action research, theory should 

be grounded in local problems and knowledge should be created from problem solving in 

real life situations (Lewin 1946).  This is supported by Schön (1984), who see 

architectural practice as education for reflection-in-practice.  The epistemological stance 

for an AR approach is that knowledge does not derive from a single person but is created 

together in interaction between actors in a setting.  Feedback given by colleagues and 

participants in an intervention contributes to the co-production of knowledge (Lewin 

1946).  Here, the interventions are real life situations of early design meetings at a large 

Scandinavian architecture firm.  The exploratory and reflective work includes 

interventions with teams in early design meetings where the researcher takes part in the 

role as facilitator.  These interventions are combined with observations of the actions of 

the group members during meetings, reflections on responses from design team 

participants and feedback from colleagues at the architectural firm.  The understanding 

have then been challenged and supported by concepts from literature. 

The empirical setting covers a period of 1.5 years.  During this time, the researcher was 

working half time at the architectural firm facilitating14 interventions with the purpose to 

improve collaboration and communication aiming at long-term sustainability.  

Reflections-in-action were ongoing "in the form of a repertoire, making use of past 

experiences, without reducing the new situation to features that conform to a set of 

familiar rules" (Schön 1984:5).  An inductive process together with piers, during the act 

of planning, acting and evaluating the interaction supported meta-learning by reflecting 

on implementations of the action research cycles (Coghlan and Brannick 2014). 

To include otherôs perspectives, the researcher held one seminar with a critic session and 

one presentation together with colleagues at the architectural firm.  Both the seminar and 

the presentation were based on the researcherôs reflections from facilitating early design 

team meetings.  Inspired by literature on GSS the researcher used a digital tool that the 

colleagues could access through their smart phones.  The colleagues were asked to 

individually answer questions on their smart phone such as: What shortcomings and 

problems have you experienced in meetings with different actors and competences? 

When do you think this type of method should be applied to achieve sustainability in the 

built environment? Results were immediately displayed on a large screen through a 

projector and the researcher followed up with at short reflection and participants were 

invited to make comments.  This way, approximately 40 practitioners at the architectural 

firm gave feedback on the relevance of the research into the AR cycle observe-reflect-

plan-act.  After those sessions, the use of the digital tool became more commonly used in 
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meetings, forums, conferences and dialogue situations at the architectural firm.  After 

four months, more than 40 practitioners had already subscribed. 

The Intervention in Focus 

The intervention in focus here is called ñH¬llbarhetsanalysen Skellefteå Culture Houseò.  

It is an example of an intervention where an expanded collaborative method for a 

mandatory project-routine document where used.  This expanded collaborative method 

challenged traditional norms and behaviours, which had previously hampered 

collaboration and communication in the design team.  The researcher was facilitating, 

reflecting-in-action and receiving feedback in dialogue with the design team participants.  

The facilitator also conducted four interviews with participants of the design team eight 

months after the intervention.  The respondents were the projecting architect, the ordering 

client and two sustainability co-ordinators.  The interviews were based on questions on 

project roles, project progress and on experiences and effects from the workshop.  The 

interviews were semi-structured and aimed at creating a dialog between the researcher 

and the respondent.  The researcher finally performed a reflective analysis, which 

included comparing interview notes with notes and documents from the workshop before 

summing it up in a paper. 

FINDINGS 

Hållbarhetsanalysen Skellefteå Culture House 

Establishing a collaborative culture 

The design team began the workshop sitting in a half-moon shape performing a check-in 

exercise that included a spontaneous half-minute reflection from each team participant on 

his or her expectations.  The seating and democratic way of taking turns talking was 

initiated by the facilitator and aimed to cultivate inclusion, trust and a feeling of 

participating in the group on equal terms.  The facilitator continued the workshop with 

addressing the urgency of sustainability in the built environment and then continued to 

address the complexity of sustainability by showing a video of childrenôs view on climate 

change.  The video served to create reactions and reflections relating to life cycle 

assessments (LCA) and responsibility on global and local scale.  Then followed an 

exercise where participants were asked to take position according to what they were most 

afraid of by standing on an imagined diagonal in the room.  This aimed to visualize 

ethical dilemmas imbedded in sustainability projects.  The video and the exercise served 

to create a common point of departure for the team in sense of responsibility for the next 

generation due to climate change.  The participants were also encouraged to raise 

different perspectives on climate change in a non-judgmental format.  By activating 

emotions through exercises, and display the differences of personal perspectives/stories 

without judgment, the members of the team were able to open up for spontaneous 

communication. 

Collaboration in practice 

The large design team was later divided into smaller groups.  Each group were asked to 

do a fast pace competition association exercises to support creativity.  This aimed to 

generate a multitude of ideas in a short timeframe.  Individual ideas were written on Post-

itôs and clustered.  The ideas were later re-formulated and a process of prototyping a 

suggestion followed.  The exercise aimed at activating creativity and sharing of ideas, 

peer-to-peer collaboration and a free flowing dialogue.  During the exercise, team 

participants were intensely talking to each other, they were moving post-its back and forth 

and they were writing down their suggestions.  When summarizing what each group had 
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developed in terms of solutions participants took turns in presenting ideas for 

sustainability and pinning them onto a chart on the wall.  The chart had two axes 

spanning from difficult-easy and low-large value.  Finally, there was twenty minutes of 

team reflection on the outcome of the chart facilitated by the researcher in which all 

participants of the design team took active part.  After the reflection the participants 

returned to the half-moon seating and they were asked to do a checkout exercise.  Going 

around the half-moon circle, everyone was asked to express her or his opinion on the 

workshop format (best and worst) and what should be the next step in the process.  The 

final exercises served to enhance team spirit, learning and the collective contribution to 

the knowledge framework in an organized and time optimized manner. 

Feedback 

The design team participantôs feedback was concerning structure and content of the 

workshop, as well as expected potential effects and perceived effects (i.e. perceived 

effects eight months later).  While some participants were general in their feedback, 

providing feedback such as: ñInteresting and inspiringò or ñI was impressed by the 

commitment, it was really engaging and amazingò, others commented on the high tempo 

and time-pressure, which were seen as stressful and hectic, and at the same time felt 

necessary in order to respond spontaneously. 

There were also participants commenting on the collaborative exercises and how the 

collaborative methods supported the creation of trust and commitment.  One participant 

commented that ñthe format raised many thoughts and created commitmentò and it was 

also said in retrospect that ñour relation with HVAC was not great at that time, something 

which changed during the workshop.  My relationship with them is now based on trust, I 

feel they are doing what they can, they have the same challenge as the rest of us with time 

pressure etc.  and we are now going in the same directionò. 

Feedback also showed that the inclusion of different perspectives was perceived as 

positive since ñother peopleôs interest came out, emergedéò To interact with people with 

different backgrounds and perspectives was highly appreciated, in particular to meet and 

interact with the member from the municipality.  ñMost beneficial was the member from 

the municipalityé and for me to see her contributionéand the other architects how they 

could contributeò.  The interaction between perspectives and disciplines supported a more 

collaborate and learning climate in the design team and the perception was that ñéwe 

learn from each other and we also developed a better relationship since it was weak 

before the workshopò.  The collaborative climate was also perceived as contributing to 

engagement from all participants, ñI thought that everyone was engaged and óburned for 

the taskôéò and also made all participants feel included at the workshop and in the 

project, ñI remember that everyone´s perspective was voiced and it has characterized the 

time I worked on the project anywayéò and that ñthe work has been characterized by a 

great openness to learningéò 

There were also participants commenting on expected and potential outcomes from the 

workshop and on future collaboration possibilities.  One participant said that it was ñfun 

to get others perspectives and it feels hopeful for good collaborations in the futureò and 

also that ñit makes a difference when we invest in the socialé we can more easily contact 

each other...and in the space between private and professional we can engage in other 

conversations.ò 

However, there was also perceptions that the design team was not collaborating as much 

as needed to integrate all dimensions of sustainability, ñmaybe internally I think the 

collaboration is not 100 % integrating the sustainability issueséwe can improve and 
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create a more integrated approachò.  It was however perceived that the workshop had a 

positive effect on the integration of sustainability in the project and one respondent said 

that ñit is important to listen to different perspectives from different expertsò. 

Overall, concerning the issue of integrating sustainability in problem identification and 

problem solving, participants said that there was no common goal within the team before 

the workshop, and that the participants had different ideas and thoughts from the 

beginning.  A respondent said that while someone thought material was the most 

important factor, another thought energy was most important.  The major difference 

before and after the workshop was, according to the respondent, finding common goals. 

Before the workshop I was a bit stressed that we would do this a whole day.  I thought to 

myself ówe have already decided on Green Building Silverô, but it was great to be 

enlightened.ò  The respondent continued: ñI had thought we would fuzz and fightéI 

remember we walked around and stood in different places in the room.  We did not know 

each other then but now it's easier to talk to each other.  You get help getting started when 

you work this way. 

Learning was also mentioned as a positive outcome of the workshop.  A respondent said 

that collaborative workshops make participants ñlearn enormously from each otherò.  The 

respondent continues by saying that ñwe should have this kind of workshop more often, it 

is necessary in many areas to take time and discuss thoroughly, because you get to know 

each other and you get a better understandingò. 

DISCUSSION 

Collaboration in early design is found to be vital for the integration of sustainability in 

problem initiation and problem solving (Shelbourn et al., 2007).  However, collaboration 

in early design is not easily accomplished and requires development of new collaborative 

methods and practices (Walker and Jacobsson 2014).  Based in the concept of the social 

brain (Dunbar 1998), this study explores how collective thinking (Mercer 2013) can be 

supported by collaborative methods.  To enhance collective thinking, i.e. the ability to 

learn and understand otherôs perspectives and create shared frameworks (Pennington 

2008), findings indicate that there are many aspects to consider when developing 

collaborative methods for collaborative thinking.  For example, there is a need to work 

with structure and content as well as expectations and effects. 

One of the aspects indicated in the findings is the creation of trust.  Trust is often lacking 

in projects in the built environment (compare with Nyström 2005, Eriksson 2010), which 

was the situation also within the design team in the Hållbarhetsanalysen Skellefteå 

Culture House.  There was an initial lack of trust between participants from different 

disciplines, which the interactive exercises and open communication that took place 

during the workshop changed.  Findings indicate that it was the building of relationships 

during the workshop that supported this change.  When participants got to know each 

other better, and when understanding each otherôs perspectives better, trust could be 

developed.  This insight, that a social and relational collaborative culture is important for 

collaboration has also been acknowledged by research on partnering (e.g. Nyström 2005). 

Another aspect indicated in the findings is the potential in learning.  Collaborative 

methods support more interaction, which creates opportunities to learn from each other.  

When seeing new perspectives in action, such as the contribution by the representative 

from the municipality, challenged the traditional thinking and created shared a frame of 

reference (Pennington 2008).  When participants get to know each other better, they can 

take each otherôs perspective into account and learn from each other. 
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The main purpose of using an extended collaborative method was to support innovation 

and the integration of sustainability.  While the collaborative methods used in the 

workshop were generally perceived as positive and contributing to improving the 

collaboration and collective thinking, there was still a concern about the integration of 

sustainability.  Findings indicate that the integration still needs development.  The 

collaborative method supported the development of a shared goal but it is in need of 

further development to support the integration of sustainability, or as the respondent says: 

ñéwe can improve and create a more integrated approachò. 

This study also has its limitations.  The study only focuses on one intervention and more 

interventions are needed in order to be able to generalise the findings.  Still, this study 

contributes with tentative analytical concepts and generalisations that can support future 

studies of early design teams and of the development of architectural practice. 

CONCLUSIONS 

The need for increased sustainability and innovation in the built environment can be 

addressed with an action research approach based in architectural practice, more 

specifically at interventions in early design work when different actors, disciplines and 

perspectives come together to identify and solve problems.  Findings based on an 

intervention at a major Scandinavian architectural firm indicate that it is possible to 

facilitate early design meetings by extended collaborative methods order to support the 

integration of sustainability by enhancing collective thinking.  Findings also indicate that 

extended collaborative methods support the creation of trust and learning in early design 

teams.  Still, more research needed in order to develop methods that fully integrate 

sustainability in early design. 

Findings have implications on early design team methods and practices in the 

development towards increased sustainability and innovation in the built environment and 

they contribute to the growing stream of research on architectural practice and its 

development (Nilsson, 2013). 
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Building on previous work addressing Action Research (AR) in the construction 

management field, this paper examines the application of AR methods and techniques on 

a project pioneering a new form of project insurance: IPI (Integrated Project Insurance).  

The practicalities of mobilizing a sustained AR programme on a live construction project 

are explored as the relationship between innovations (IPI), professional practice and 

academic research enquiry are juxtaposed.  The methodological challenges and perceived 

values of AR are re-evaluated in the light of practitioner opinion and industry desire to 

learn and improve practices across the sector.  The empirical insights facilitate a re-

assessment of AR in a construction project context in 4 distinct ways: the nature of the 

AR learning loop is clarified for a construction project context; the role of project 

participants in the AR process are examined; the workings of AR ñinterventionsò are 

explored and the rationale and philosophical assumptions underlying an AR programme 

in a construction management domain are re-assessed.  The informative insights will 

assist researchers considering an AR programme whilst the supportive recognition of 

professionals highlights how AR is a potentially valuable approach for industry and 

academia to work together to create knowledge and refine practice co-operatively. 

Keywords: Action Research, collaboration, innovation, research methods 

INTRODUCTION  

As a research method, Action Research (AR) acknowledges the role of the researcher as 

an active participant in the project or process being examined; its focus being on doing 

research with and for the ñproject actorsò to produce practical, useful knowledge (Reason 

and Bradbury, 2007).  AR is as an alternative to ñdisinterested social science modelsò 

(Reason, 2003) where the researcher is a detached observer and examiner of the subject 

under study; AR is often proposed as a research method that improves practices, 

generates knowledge and brings about change in specific contexts (Eden and Huxham, 

1996; Parkin, 2009).  Whilst AR studies have previously been conducted in the 

construction project domain (c.f. Connaughton and Weller, 2013), such work has often 

failed to inform or assist other researchers considering an AR approach for their own 

projects.  Moreover, the unique ways in which AR influences the dynamics of a live 

construction project have often been overlooked, and discussion of the theoretical and 

philosophical basis of AR as a research methodology has been muted.  This paper begins 

to address such issues by exploring the application of AR on a construction project 

pioneering the use of Integrated Project Insurance (IPI) to facilitate greater collaborative 

working amongst construction project partners.  The paper provides a continuation of the 

work reported by Connaughton and Weller (2013), and examines the application of AR 

techniques on a construction project called 'Advance II' for Dudley College in the UK. 
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The paper aims to enhance scholarly understanding of the application of AR in the 

construction management domain.  It explores some of the methodological issues of 

mobilizing AR in a live construction project setting, and examines and critiques the role 

of participants and the nature of AR ñinterventionsò over the project lifecycle.  In 

particular, it examines the implications of adopting the AR 'learning stage loop' 

(Baskerville, 1999) in a construction context.  Further, the implications for AR 

researchers of working in the commercial environment of construction are also examined. 

The paper begins with an overview of AR as a research method and explains the rationale 

for its adoption on the Advance II project.  The Advance II project and its novel features 

relating to the adoption of Integrated Project Insurance are then described.  The specific 

methods of mobilizing AR are then detailed, and issues and problems experienced by the 

researcher embedded in the construction project are described.  The discussion explores 

the methodological basis of AR, the role of participants and the nature of the AR 

ñinterventionsò on the project, ending with a re-appraisal of the AR 'learning stage loop'.  

The theoretical and philosophical assumptions underlying an AR study are then re-

considered for a construction project context where commercial and academic worlds 

meet and intertwine. 

ACTION RE SEARCH 

Action research (AR) with its strong pedigree of social justice and community action 

(Reason, 2003) is fundamentally different to other research methods as it actively and 

intentionally endeavours to effect a change in a (social) system (Lewin, 1946).  It 

typically aims to bring about change in specific contexts (Parkin, 2009) and requires ñthe 

active participation of the researcher in the process under study, in order to identify, 

promote and evaluate problems and potential solutions.ò (Fellows and Liu, 2003: 21).  

AR has a dual goal of improvement and of generating knowledge (Eden and Huxham, 

1996) but is also heavily context dependent, being neither standardised nor permanent.  

Therefore, AR is reliant on the project context and the knowledge, perceptions and 

subjectivities of persons involved (including the researcher, who should be actively 

contributing to the project itself).  The origins and development of AR as a research 

method are outlined by Connaughton and Weller (2013) in a paper that also reviewed the 

history of AR in the construction management domain.  Fundamental to AR is ñactionò 

rather than theoretical positioning, and these ñactionsò need to function effectively if the 

AR method is to work at all; such actions being planned in advance as part of a distinct 

research process cycle.  The emphasis upon ñactionò has resulted in ñmodelsò of how ñto 

doò AR.  For example, Al-Balushi et al., (2004) and Azhar et al., (2010) argued that AR 

could be understood as a 5-step process, as in figure 1 below. 

 

Figure 1: the 5 step Action Research process (based on Al-Balushi et al., 2004 and Azhar et al., 

2010) 

The study reported in this paper follows such a 5-step process, and also follows the 

recommendation of Baskerville (1999), Argyris and Schon (1978) and Greenwood and 

Levin (2007) in using specific ñlearning stage loopsò to reflect collectively on the project 

workings.  The AR learning stage loop cycle is depicted in figure 2 and explained further 

under 'Planning an AR Programme' below. 
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The AR learning stage loop is essentially an enhancement of the 5 step AR process: each 

of the 5 steps being present in the AR learning stage loop minus the Re-diagnosis stage 

and the re-iterative cycle indication.  This paper adds more detail regarding how the AR 

learning stage loop model works in actuality when mobilized in a live construction 

project setting as the role of participants and the nature of AR interventions are also 

examined. 

 

Figure 2: an Action Research learning stage loop (based on Baskerville, 1999) 

The Advance II project 

Dudley College, a further education institute in the UK West Midlands was actively 

seeking to procure a new facility (Advance II) to deliver their vocational training 

programmes.  Integrated Project Insurance (IPI), a new approach to construction project 

insurance developed by Integrated Project Initiatives Ltd, a consultancy, was considered 

by the College for its potential to support improved collaborative working among design 

and construction team members and thereby enhance project outcomes.  Conventional 

insurance arrangements require each construction designer and constructor to insure for 

their individual liabilities, and are believed to promote risk avoidance by team members 

and inhibit effective collaboration between them (Cabinet Office, 2012).  IPI insures all 

the major project participants collectively, as a single entity (a óvirtual companyô), and is 

intended to promote improved collaborative working in the design and construction team 

leading to the development of cost-effective, shared solutions to design challenges 

(Integrated Project Initiatives Ltd, 2014). 

Dudley College, supported by Integrated Project Initiatives Ltd, appointed a design and 

construction team early in 2015 to trial these new IPI arrangements on its Advance II 

facility.  The project was included in the UK Cabinet Office 'Trial Projects' programme 

for monitoring new models of construction procurement (Cabinet Office, 2012) and the 

University of Reading (UoR) was appointed as academic partner on an Innovate UK 

(IUK)-supported research project to examine the performance of IPI on Advance II.  A 

researcher was appointed, being embedded into project activities as much as possible (i.e. 

attending project meetings; receiving project correspondence; accessing the project 

Common Data Environment (CDE)). 

This trial project represents the first formal adoption of IPI in UK construction.  As such, 

the project parties required an opportunity to learn and improve through a managed cycle 

of research activities as the project progressed through key stages.  An AR programme 

was therefore considered an appropriate and potentially helpful methodology,, with the 

project researcher actively engaging, contributing and reflecting on the workings of the 

project with the actors themselves.  In doing so, the researcher would integrate with the 

team as much as possible (whilst endeavouring not to impede or disrupt their work), 

creating a field for discussion and interpretation of processes and events (Fellows and 

Liu, 2003) involving researcher and participants. 
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Planning an AR Programme 

A participant/practical approach was adopted for the Advance II project so that 

diagnosing and action planning would be executed in collaboration with the project 

players (Chein et al., 1948), such actions involving the active participation and co-

operation of practitioners (Zuber-Skerritt, 1996).  This approach is in line with the 

'Northern tradition' of AR (Brown 1993), concerned mainly with group problem solving 

for a practical outcome within a commercially-oriented organisational context.  More 

specifically, it is intended to maximize learning and give the project team further 

assistance with their work although any learning activities need to be carefully managed 

so as to not interfere with project work.  On Advance II, the AR programme was 

conducted concurrently by 2 parties: 

¶ The UoR researcher reported to IUK whilst assisting the team. 

¶ The IPI Independent Facilitators guided the team (as mentors), continually 

reflecting on how IPI was working on the trial project. 

 

The academic researcher was primarily responsible for observing and recording project 

practices, events and performance to help understand the operation of the IPI approach, 

whilst the Facilitators were focused upon assisting and guiding the project team with their 

tasks.  Therefore, although AR rejects a ñself-imposed distance from the world of actionò 

(Dash, 1999: 479), the researcher on this project did periodically need to distance himself 

from activities in order to reflectively review progress and performance.  An important 

element of the approach to AR on this project therefore was the learning stage loop 

(figure 2) with its strong focus on a cycle of learning and improvement activities helped 

by both the academic researcher and Independent Facilitators, albeit in different ways and 

for different purposes.  This approach was adopted as a formal element of the research 

design on this project, in contrast to some of the more implicit approaches to AR adopted 

in less specific ways (e.g.  Miller and Doree, 2008; Chan and Moehler, 2007).  The 

effectiveness and practicalities of the AR learning stage loop are reviewed later in the 

paper. 

MOBILIZING AR ON ADV ANCE II  

Introduction and obtaining consent 

An essential starting point for the study was to introduce the AR research programme and 

obtain practitioner consent.  This is a necessary activity for all research studies (not just 

AR), but was particularly delicate on Advance II as the project was the first live trial of 

IPI in the UK, and a UK Cabinet Office 'trial project', likely to generate significant 

outside interest.  Although the usual obstacles and problems of negotiating access to a 

project (Laryea and Hughes, 2011) were not encountered (the UoR being part of an IUK-

supported research consortium that included Integrated Project Initiatives Ltd, who were 

also the Advance II project facilitators), obtaining the active co-operation of the Alliance 

partners was an important issue meriting targeted activity.  A formal approach was made 

to the Dudley College client and the Alliance Board (responsible for project delivery).  

The project partners recognized the academic merit of the study and were comfortable 

with the research approach to be adopted.  The researcher was then invited to join the 

project provided that any commercially sensitive data would be safeguarded and data 

anonymized and protected. 

Diagnosis and action planning 

With the formation of the Alliance (essentially the governance body for the integrated 

design and construction team) and signing of an Alliance Contract for Advance II, a 
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multitude of issues quickly demanded attention and action (e.g. design development; cost 

planning; procurement strategy; opportunity/risk management; people resource costs).  

Following the AR learning stage loop (figure 2), diagnosis and action planning were 

initially executed separately by the researcher and Independent Facilitators.  The 

researcher attended both Alliance Board and more detailed team meetings on design 

development from the beginning of the project, sitting alongside other team members 

directly at the 'board table' itself (i.e. not being inconspicuous, at the rear of the room), 

commenting and contributing to discussions when appropriate.  These verbal 

contributions were managed very carefully and sensitively by the researcher for several 

reasons.  Firstly, too many verbal interventions could be seen as disrupting the 

practitioners' work; secondly, time was a valuable resource for all members of the project 

team; and thirdly, the researcher had limited knowledge of some technical issues 

discussed (an ill-informed comment or question may have been viewed as 'slowing down' 

the work of Alliance partners by requiring them to explain matters).  The researcher 

continually observed and reflected upon the work of the Alliance through meeting 

attendance and becoming more known to team members as time progressed.  For their 

part, the Facilitators were integral participants at Board meetings, contributing more 

vocally at meetings than the researcher and advising and guiding the team on best 

practices when working in an IPI way.  As project work progressed, certain issues became 

more problematic for the Alliance than others, such as agreeing an overall procurement 

strategy, establishing a collective understanding of risk and opportunity management and 

re-stating behavioural expectations for project participants.  These provided the main 

focus of the facilitated interventions (the 'action taking' of the AR learning stage loop, 

figure 2). 

Action Taking: Facilitated Interventions 

Integral to action taking were the facilitated interventions undertaken by the Independent 

Facilitators and, to a different degree, the researcher.  These interventions were designed 

to assist project partners with their work and generate data to help understand the 

operation of the IPI approach.  The Independent Facilitators made many interventions 

during the course of the project, designed explicitly to improve the operation and 

effectiveness of the IPI model.  In addition to their verbal and written contributions (at 

meetings; via email; telephone/skype calls), there were numerous Facilitator-led 

interventions, including the following: 

¶ Plan in a Day & Build in a Day workshops facilitated focused Alliance discussion 

around an evolving 3D building model 

¶ IPI training sessions: targeted assistance with workings of the IPI "gain/pain 

share"; Alliance Contract terms and ideal procurement strategy 

¶ Refresher coaching: covering the principles underlying the IPI approach and the 

behaviours expected of project participants. 

 

Whilst undertaking these interventions, both Facilitators and researcher observed and 

reflected upon their use with the Alliance.  This led to a sharing of ideas of how they 

could be done differently for subsequent interventions (i.e. the re-diagnosis in the AR 

learning loop).  As a result, several were done differently for the next iteration.  For 

example, the format and attendance list for the 'Build in a Day' workshops were revised 

2nd and 3rd time around to maximize supplier input; collaborative working principles 

were more forcibly communicated at refresher coaching sessions in later phases of the 

project.  These are examples of ñdouble-loopò learnings (Greenwood and Levin, 2007): 
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those that explicitly acknowledge the context of use within which interventions are 

mobilized in order to improve their effectiveness. 

It is also appropriate, in the context of AR, to consider some actions undertaken by the 

researcher as interventions.  These were aimed at assisting project partners to identify 

learning that could support the adoption of IPI.  Such interventions included: 

¶ Board presentations: to provide an independent view of project performance 

¶ Lessons Learned discussions: enabling team members to reflect collectively on 

working practices and overall performance  

¶ Reflective Opportunities: individual interviews; small group interviews and 

questionnaire dissemination provided the researcher with data whilst also enabling 

project players to reflect and re-consider issues themselves, leading to potential 

changes on the project 

¶ Specific suggestions: the researcher contributed verbally at meetings with ideas 

(e.g.  suggesting explanation of calculations of the Commercial Alignment should 

be included in the Alliance Contract Annex; encouraging partners to apply for 

Corporation Tax Relief as part of an R&D project) 

These interventions were managed carefully.  For example, interviews with Alliance 

members were scheduled at convenient times; transcripts were anonymized and returned 

to interviewees for review (and potential retraction).  Obtaining and retaining the trust and 

confidence of project partners throughout this AR programme was essential, so these 

interventions were reviewed by the researcher prior to further use. 

Re-diagnosis 

The AR learning stage loop (figure 2) is predicated on the assumption that an action can 

be repeated (following re-diagnosis and modification) for a better outcome.  On Advance 

II, there were several examples of this occurring: 

¶ Work Package development: following Facilitator advice, responsibility for 

project work packages was transferred to "Trinities" (small 3-person groups 

representing commercial, programming and design interests) to facilitate better 

management 

¶ Procurement: initial informal approaches transformed into more formal 

engagements with accompanying letters of intent/modified contract terms. 

¶ Cost management: Facilitator intervention resulted in external reviews of costs by 

the wider project team, enhancing collective confidence. 

¶ Workshop formats: Plan in a Day/Build in a Day workshops formats were refined 

iteratively, improving outcomes for all participants. 

¶ Coaching: group training in IPI philosophy transformed into individual coaching 

to help some team members to work in a collaborative project environment. 

¶ Look Ahead review meetings: format changed following Facilitator advice to 

include key site supervisors, site requirements and latest information. 

These examples illustrate the value of the learning stage loop in action: re-diagnosis of an 

issue resulting in refinement and better execution.  However, it is not always possible or 

desirable to repeat an action for a better outcome in a construction project context.  For 

example, the bidding and selection process cannot be repeated and numerous site 

activities (e.g. pipework installation; steel frame erection) should ideally only be executed 

once. 
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DISCUSSION 

The mobilization of an AR programme on Advance II enables 4 different aspects of AR 

to be re-evaluated: the nature of the AR learning loop; the role of project participants; the 

working of AR interventions and the theoretical assumptions underlying an AR 

programme. 

The AR Learning Loop 

The nature of the AR learning loop has been clarified for a construction project context.  

AR action planning should include careful consideration of how the researcher will 

become methodologically engaged in project work (e.g. some site activities will be 

difficult to examine).  Subsequent action taking should be appropriate and considered 

carefully (e.g. the number of facilitated discussions held could be counter-productive).  In 

this paper, we consider researcher verbal intercessions as interventions and a form of "re-

diagnosis" or "action planning" (see Figure 2) with the potential to affect further action 

taking by the project participants.  Such contributions distinguish an Action Researcher 

from a passive observer. 

On Advance II, the use of AR ñlearning loopsò proved positive; the researcher being 

directly engaged with project participants to gather their thoughts and opinions, with the 

work of the researcher and Facilitators being distinct but complementary.  In this way, the 

AR approach resulted in a combined "co-production" of knowledge, action and outcomes 

(Harty and Leiringer, 2007) between researcher and Facilitators. 

Role of Project Participants 

Some scholars, such as Azhar et al., (2010), make compelling cases for the value of AR 

to improve construction industry practices, but do not discuss the social issues that 

inevitably arise when an ñoutside partyò enters a project and suggests changes.  Evidence 

from Advance II suggests this is not an insignificant issue.  Firstly, there is a distinction 

between obtaining consent to participate in research and obtaining the agreement of the 

participants to the more active participation in their endeavour of the researcher.  On 

Advance II, for example, researcher requests for information or assistance were 

sometimes overlooked as the team maintained a focus on their activities. 

Moreover, the opinions/knowledge of the researcher were rarely sought out by the 

Alliance partners who believed themselves to be competent in relevant technical matters.  

Ideally an AR researcher should be acknowledged as an active participant in the process 

being studied.  While on Advance II, the project partners recognized the R&D (research 

and development) potential of the project and did co-operate with the researcher, they did 

not always seek the researcher`s views to the same extent as those of the IPI Facilitators. 

On construction projects, an AR researcher must expect to introduce themselves 

repeatedly to new people on the project, who enter at different phases of activity.  Whilst 

there may be initial suspicion about the researcher's presence and intentions, this can be 

allayed via pre-prepared information sheets and through continual meetings.  In a fast 

moving project context, new faces will frequently appear at meetings and the researcher 

must keep track of personnel changes and introduce themselves at appropriate times.  

Further clarifications may be needed of what the researcher is trying to achieve. 

Seymour et al., (1997) explored the notion of objectivity in research and how researchers 

were often faced with a dilemma of whether or not to be seen as organisational 

"outsiders".  On Advance II, the distinction between the interventions of the Facilitators 

and those of the researcher help clarify their respective roles and positions; the Facilitator 

interventions being oriented towards the practical, project issues and the researcher 
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interventions providing Alliance personnel with opportunities to reflect upon and change 

practice.  However, the distinction highlights a dilemma a researcher faces in being both 

an outside observer and an active project participant at the same time.  On Advance II, 

differences in participant outlook towards the interventions of the researcher and 

Facilitators suggests that this dilemma was not entirely resolved, with the researcher 

being seen as essentially a project "outsider". 

Working of AR Interventions 

The researcher`s experience of AR on Advance II aligns with arguments of Henry (2000) 

that 3 primary requirements must exist for AR to work in practical terms: a trust-based 

relationship between parties; negotiated access to information and interpretation of data; 

an open-ended research project plan.  On Advance II, the Facilitator`s role was focused 

upon coaching and guiding participants on conducting the construction project work in an 

IPI way: they were the ñproblem-solversò that people often looked to when difficult 

issues arose.  The researcher, by contrast, was more of a ñbackground figureò, observing 

project progress whilst contributing periodically via comments, presentations and 

providing opportunities for reflection. 

Theoretical assumptions of AR 

Azhar et al., (2010) state that AR is not a specific method of research, but rather an 

approach to doing research.  It can be understood as an interpretivist method for 

understanding human behaviour, having a distinct emphasis on reaching an empathetic 

comprehension of human action, and aiming to understand human behaviour rather than 

explaining it (Bryman and Bell, 2003).  There are also assumptions about an AR 

programme that need to be highlighted.  Whilst an AR researcher may be welcomed into 

the project fold, it is impossible for the researcher to be privy to all conversations and 

interactions occurring, particularly in a dynamic and fast-moving project and it may be 

inadvisable to repeatedly contact individuals for information and assistance.  

Additionally, keeping track of project activities may be difficult due to the intensity of 

work occurring, especially once a site is fully operational, though the insights reported 

here relate mainly to design phase work, where activity was off-site (i.e. in meetings and 

discussion groups). 

The underlying rationale of AR posits that knowledge may be increased and performance 

enhanced by working closely with participants so that a ñco-productionò of knowledge 

can take place (Harty and Leiringer, 2007).  However, mechanisms need to be in place to 

facilitate this interaction.  Moreover, an AR approach is likely to produce a potentially 

more rich and nuanced understanding of the social realities of construction work than 

either a purely quantitative or qualitative analysis of the same interactions; an additional 

strength of AR being its` in-built reflexivity (embodied in the learning loop cycle) that 

encourages a critical reflection of methods used in the domain under study.  On Advance 

II, the reflections led to improvements to multiple issues, including procurement work 

and work package management. 

SUMMARY  

The paper has provided a detailed account of AR work undertaken on the Advance II 

project.  The use of "learning stage loops" (Baskerville, 1999), has extended the 

application of AR techniques in the construction management domain, whilst the account 

of activities and researcher experiences adds to scholarly understanding of mobilizing AR 

in a live construction project setting.  Additionally, by detailing the methodological 

practicalities of employing an AR approach and the role of participants and AR 

ñinterventionsò over time, a more sophisticated account of AR has been provided that 
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builds upon simpler definitions (e.g. Fellows and Liu, 2003).  The paper findings indicate 

the AR learning loop is a potentially effective approach for improving practices and 

generating knowledge, although the issues surrounding its` mobilization are significant, 

including obtaining the active assistance of practitioners, careful consideration of 

executing interventions in a live project setting and providing time for reflection and re-

diagnosis.  These insights indicate the value of the AR method for construction project 

management research as well as its` practical challenges. 
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