
 

Egbu, C O, Henry, J, Kaye, G R, Quintas, P, Schumacher, T R and Young, B A (1998) Managing 
organizational innovations in construction. In: Hughes, W (Ed.), 14th Annual ARCOM Conference, 9-
11 September 1998, University of Reading. Association of Researchers in Construction Management, 
Vol. 2, 605-14. 

MANAGING ORGANIZATIONAL INNOVATIONS IN 
CONSTRUCTION 
 
C.O. Egbu1, J. Henry2, G.R. Kaye2, P. Quintas2, T.R. Schumacher2 and B.A. Young1 
 

1 Building Research Establishment, Garston, Watford, WD2 7JR, UK 
2 The Open University, Milton Keynes, MK7 6AA, UK 

This paper is based on an on-going study on innovation sponsored by the Economic 
and Social Research Council (ESRC).  It aims to develop a prototype training 
simulator that will provide experiential learning of the cultural aspects of the 
innovation process in organizations and the influence of uncertainty and resistance on 
innovation success. Based on four case studies from four different innovative 
construction organizations, over 50 ethnographic interviews, company archive 
documents and video capture of innovation processes and products, this paper 
examines the culture and climate that support innovations in construction 
organizations. It also considers risks and their management in the context of 
innovation. Innovation creates possibilities for competitive advantage. The paper 
concludes that managing organizational innovation is a complex and integrative social 
process. The successful management of innovations involves a balanced consideration 
of both the ‘hard’ issues of materials and techniques and the ‘soft’ human side issues 
within organizations. A culture that supports risk-taking and learning from mistakes; 
effective top-down, bottom-up and lateral communications; and one where people are 
allowed to contribute and feel part of the innovation process is an important aspect of 
a supportive organizational context in which creative ideas can emerge and one where 
innovations can be fostered and sustained. 
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INTRODUCTION 
In today’s construction environment of globalization of markets, intensification of 
competition and the growing complexity of relationships with clients, suppliers, 
subcontractors and employees, organizations find that they need to innovate to both 
survive and succeed. Innovation can be seen as the successful exploitation of new 
ideas, where the ideas are new to the unit of adoption. In construction, new ideas can 
be in the form of processes, products, technologies, and markets. 

Although it is now generally accepted, within the construction industry, that there is a 
relationship between a firm’s efficiency or profitability and its ability to innovate 
(Construction Research and Innovation Strategic Panel 1997; Chartered Institute of 
Building 1995, Larbode and Sanvido 1995), there still remains a great deal to be 
investigated and learned about organizational innovations within a construction 
environment. This is more so within the management domain of innovation where 
there is still a meagre amount of empirical studies that have given attention to the 
mechanisms and more practical ways of managing and learning to manage 
innovations in construction enterprises. Both the cultural dimensions of innovation 
and the risk aspects associated with innovations in a construction context remain to be 
fully exploited. 
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Few will argue that an investigation into the factors that determine the success of any 
attempted change in culture, the culture and climate that supports sustained 
organizational innovations, and the main elements of risks in managing construction 
innovations is useful in our quest to understanding more about innovation 
management in construction organizations. Indeed, a recent consultation document 
(Department of Trade and Industry 1998: 7) notes that the UK will not reap full 
economic benefits “...unless we identify the economic, legal, institutional and cultural 
obstacles to innovation, and do what we can to remove them” 

METHODOLOGY 
The study involves four UK construction organizations, each of which has won an 
Innovation Award in connection with their construction processes or products. These 
organizations will be named as organizations A, B, C and D to maintain anonymity. 
Table 1 gives a brief profile of each organization. A case study approach was 
employed through which innovations within these organizations were studied. The 
study adopted an ethnographic approach to interviewing personnel within each 
organization. 
Table 1: A profile of the four participating innovative construction organizations 

Name of 
Company 

Turnover Number of 
employees 

Main areas of business  Innovation(s) 

Company A £30m 425 Piling, underpinning, ground 
treatment, foundation 
engineering, landfill 
restoration, housing foundation 
packages. Has offices in UK 
and abroad. 

Innovations in 
foundation 
engineering design, 
pilling, pre-cast 
concrete production, 
beams, floors and 
walls 

Company B £12m 80 Production and marketing of 
materials for concrete repairs, 
anchoring and fixing, precision 
grouting, industrial flooring, 
protection, external paving, 
façade renders and coatings, 
texturing and drylining. Has 
one office in UK. 

Automation in the 
production of dry 
cementitious 
materials for the 
building and 
construction 
industries 

Company C £30m 500 Works exclusively in the 
construction and property 
sector. Offers professional 
project management and 
construction management 
services. Has offices in UK and 
abroad 

The use of digital 
information 
technology and team 
work in carrying out 
construction work 

Company D £30m 860 Multi-disciplinary practice 
active in all major sectors such 
as offices, retail, leisure, 
education, healthcare, urban 
design and renewal, arts 
heritage and conservation, 
transport and infrastructure. 
Has offices in UK and abroad. 

The use of digital 
information 
technology and team 
work in carrying out 
construction work 

 
Over 50 interviews were conducted with senior, middle and junior personnel from the 
four participating organizations. Each of the interviews lasted for 11/2 hours and was 
recorded for detailed analyses. The study also involved site visits and video capture of 



Managing organizational innovation 

 607

relevant aspects of the innovation processes and products. Archive documentation on 
the companies and on their innovative products and processes was also obtained. 

The study considers a variety of managerial issues of construction innovations - 
including innovation strategy, organizational structures and the formation of internal 
and external linkages. In this paper, however, two main themes will form the 
discourse - culture & climate, and risks in organizational innovations. 

CULTURE AND CLIMATE DIMENSIONS IN MANAGING 
ORGANIZATIONAL INNOVATIONS IN CONSTRUCTION 

There is considerable overlap and inconsistency in the usage of the terms - culture and 
climate. West and Farr (1990) contend that climate is a more limited concept than 
culture. For Morgan (1986), climate is concerned with ‘atmosphere’ or ‘mood’, 
whereas culture comprises those symbols and structures that enable shared meaning, 
understanding and sense-making to be arrived at and maintained. 

Organizational climate can also be viewed as an intervening variable which affects the 
results of organizational operations and activities through its moderating power and 
influence on organizational process such as communications, problem solving, 
decision making and the psychological processes of learning and motivation. It is 
therefore important that due cognisance is given to both culture and climate conditions 
in managing innovations in a construction environment. 

The debate on managing culture from an organizational perspective is a long-standing 
one, and characterized by two extreme viewpoints. One viewpoint sees culture as 
something that an organization has; which shapes behaviour and gives organizational 
members a sense of identity. The other viewpoint considers culture as what an 
organization is. This concept implies that culture is inseparable from organizations - 
‘culture is organization and organization is culture’ and there is no need trying to 
control what is a socially constructed phenomenon. Some have argued that culture 
exists and cannot be managed by individuals because people cannot precisely predict, 
manage or change the subconscious assumptions and values which guide people’s 
behaviours (Krefting and Frost 1985; Martin and Siehl 1983). 

However, Schein (1984 1985) is of the view that culture is a learning process which 
can be ‘unlearned’. Robins (1987) moved the argument forward from whether culture 
can be managed to the conditions under which it can be managed. 

There is little doubt that the complexities associated with viewing organizational 
culture as either behaviour or values and taken-for-granted assumptions have impacted 
upon the provision of approaches that add practical utility to construction managers 
involved in changing their organizations’ culture, 

In our study, we noted certain characteristics that could be associated with culture and 
climate that were shown by all the four innovative organizations. These are: 

• A culture where people are open minded, willing to accept change, flexible and 
not being too dogmatic in their points of view.  An example from one of the junior 
personnel interviewed from Company ‘A’ best describes this point when he noted:  

“People who work in this company are open minded and have an open 
attitude to things. They are open to ideas and discussions. They are open to 
changes and, I suppose, are used to continuous changes in this company”. 
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• Flexibility in the lines of communications allowing top-down, bottom-up and 
lateral communications within organization. 

• A risk tolerant climate where it is accepted that lessons could be learned through 
mistakes. 

The view from one of the junior personnel from Company ‘A’, in our study, furnishes 
this point succinctly in describing the many attempts they had undergone to date in 
trying to perfect an innovative flooring system, the number of floors that have cracked 
in the process, and how the Managing director (Mr. ‘X’) of the company views it all. 
The junior personnel noted: 

“For those floors with cracks, ‘Mr. X’ will not have me classify them as 
failures. He reckons that I have got a negative attitude if I did so. It is a 
progressing thing. ‘Mr. X’ would say although we cannot do with cracked 
floors, they have not failed. They just have not gone through the test the 
way we would want them. We can find out why they have cracked, with the 
view to preventing them”. 

Again, a view from one of the directors from company ‘A’ about how the company 
and their Managing Director (Mr ‘X’) considers risk in innovation is furnished by this 
example: 

“ Mr ‘X’ will accept genuine effort and failure as part and parcel of what 
you are doing. So you are not frightened to try something and make that 
sort of mistake. You’ll be more likely to be ‘condemned’ if you fail to make 
the effort”. 

One of the senior personnel involved in marketing in Company ‘B’ subscribes to the 
importance of learning from innovation through mistakes when he pointed out that: 

 “There is a learning curve element in any innovation whether it be a 
working method or technology, etc. The learning comes from 
implementation and from mistakes (as long as the mistakes are not too 
costly)”. 

• A ‘knowledge-friendly’ culture where people are not inhibited to share knowledge 
and do not fear that sharing knowledge will make them lose ‘power & influence’ 
or cost them their jobs. 

• A climate where people genuinely feel valued and people feel some form of 
‘ownership’ or involved with the innovation. 

• A climate where people feel secure in their jobs. 

Information gleaned from the interviews conducted in our study suggest that changing 
organizational culture to support innovation is difficult. One fundamental reason for 
this, especially as middle and senior managers are concerned, is that there is a great 
deal of investment in past practices, and construction managers are often reluctant to 
change the processes, structures, and tasks that have contributed to the organization’s 
past successes. 

Changing organizational culture more often than not is met with resistance. In our 
study we also observed some elements of resistance to innovation in all four organiz-
ations. The level of impact of resistance to change vary from one organization to 
another and from one context to another. In simplistic terms the types of resistance we 
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observed from our study can be grouped into two categories: Cognitive and emotional 
resistance to change.  Under the cognitive category, the main factors include: 

• Lack or insufficient coherent information 

• Lack or insufficient support from senior management and/or colleagues 

• Lack or insufficient resources (e.g. finance, technological competencies)  

• lack of positive motivational constructs (e.g. reward) 

Under the emotional category, the main factors include: 

• Entrenched cultural norms (e.g. ‘it has always been the way we do things here’) 

• Anxiety of losing job and fear of failure 

• Unwillingness to take risk 

• Real or perceived threats to status, power and influence 

We also observed that the level of resistance to innovation is reduced where 
employees are told or informed before hand about the introduction of an innovation, 
and are fully participative in the ‘planning’ of its introduction. It is however worthy of 
note that not all innovations lend themselves to timely planning in their introduction. 
In Company B in our study, a new automated plant for the production of cementitious 
materials was introduced into the company. A similar type of automated plant is 
already in use by the parent company in Europe. Staff from Company B were 
informed before hand of its introduction and of the variety of ways its introduction 
could influence production and staff roles. Some staff were also sent abroad to the 
parent company on short ‘training visits’ to the learn more about the plant before its 
introduction into Company B. This approach, to a great extent, minimized the level of 
resistance to the introduction of the new innovation into the company. 

The level of resistance tends to be higher where an innovation is introduced into an 
organization without the involvement or input of all relevant sections of the 
organizations. For example, the level of resistance to the implementation of an 
innovation by regional offices of an organization where the innovation is introduced at 
the headquarters of the organization without the involvement or input of the regional 
offices is relatively higher than if the regional offices were involved at the conception 
of the innovation. 

Changing organizational culture to support innovation does not mean changing the 
entire value system, behaviour and beliefs of an organization. There may well be 
certain aspects of the value system and beliefs present within an organization that 
need to be retained. It is therefore important for an organization to identify those 
aspects of the value system and beliefs that need to be retained and those that need to 
be changed. 

Having a vision of what a new culture will be is one other difficulties associated with 
changing culture to support innovation. Many managers, it would seem, are often not 
sure of what it is within an organizational setting they want to change and are unlikely 
to be able to formulate 

vision for the future; which in itself is not only characterized by uncertainty but also 
by ambiguity. 
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Creating a vision for the future and unifying organizational values is one thing, having 
an effective approach to managing cultural change for sustaining successful 
innovations in a construction environment is another. What construction organizations 
want in managing organizational culture for innovation is a process that offers 
practical utility. We believe that such a process should not be a single focus, one tract 
- unilateral process. Rather, it should be one that simultaneously emphasizes more 
participation, more creativity and efficiency, more goal setting and development of 
specifics, effective implementation and communication of the cultural changes. 

In specific terms, we suggest that at least four stages are important in managing 
cultural change for construction organizations. Based on two main premises that 
organizational members tend to form shared values when they come into a sustained 
period of interaction, and that organizational behaviour can be changed by altering the 
environment which the behaviour occurs, these four stages are: 

• Analysis of the existing culture: This is needed to assess the value(s) of the 
current culture -identify the ‘critical’ aspects of behaviour, value system and 
beliefs that need to be changed. This could be carried out on management teams, 
work teams, etc. within the company in a workshop session environment through 
the use of surveys or interviews or a combination of both. If the entire 
organizational culture is at stake as opposed to sub-cultures, then it is important 
that members of all the different levels and functions within the organization are 
full represented in such an exercise. Objectives will need to be set so as to measure 
success in achieving desired culture. 

• Experiencing the desired culture: This affords members of the organization the 
opportunity to experience the present culture and participate in establishing the 
desired culture. This should be more than asking members to informally list the 
attributes that they would wish to see in the desired culture. It needs to provide the 
opportunity to question old beliefs as well as the positive aspects of the culture 
being encouraged. Since culture change is the communication of meaning, it is 
important that the meaning and benefits of cultural changes are fully explored. 

• Installing new culture and modifying existing culture: This stage is very 
important in the change programme and requires a systematic approach to 
addressing the prevailing values and norms which need to be changed. The role of 
leadership is uppermost at this stage. Successful construction managers will need 
to act as role models, encouraging other managers and employees to emulate their 
behaviour. 

• Culture sustenance and on-going evaluation and renewal: This stage addresses 
the importance of sustaining the new culture, therefore the measurement and 
effectiveness of this stage is vital. Where the desired culture is not achieved, it is 
important that the change programme is evaluated and renewed in one or more 
areas of the four stages as appropriate. 

We were also able to glean from the interviews conducted in the four participating 
organizations some important factors which could affect the success of any attempted 
change in culture. These factors include: 

• The emergence of a crisis within the organization 

• Change in leadership and dominance of leadership styles  

• Result orientation 
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• Strength and influence of subcultures 

• Size of organization 

• Life cycles of products and processes within the organization 

The relative level of impact of the above factors on attempted change in culture in 
organizations varies from organization to organization. It is however important that 
organizations give due cognisance to these important factors when attempting to 
change their culture to deal with the ever increasing complexities of their 
environment. 

Sustaining the right culture needs a supporting environment and successful 
innovations depend on having a supporting organizational context in which creative 
ideas can emerge and be effectively deployed. It involves working with structures, 
training and development, reward and recognition systems, leadership and effective 
communication procedures leading to the creation of favourable conditions within 
which a learning organization can begin to operate. 

RISKS AND UNCERTAINTY IN ORGANIZATIONAL 
INNOVATIONS 

Innovation involves some elements of risk and uncertainty. Risk in construction 
innovation, in the context of this paper, is where an outcome of an event, or each of a 
set of possible outcomes can be predicted on the basis of statistical probability. Other 
outcomes which cannot be predicted via statistical probability and the probability of 
their occurrence is unknown and unquantifiable are referred to as uncertainties. 

Halman and Keizer (1994) note that “... innovation is one of the most risky activities 
in business”. Luck (1994) is also of the view that construction firm’s ability to 
innovate is influenced by its risk taking capacity, and that the potential rewards for 
those firms which are able to assume this risks are high. 

There are studies that have shown that in the UK, between 65% and 80% of all new 
products launched fail commercially (Touche Ross 1992). Similarly, there are studies 
that have attempted to show the degree of uncertainty associated with innovation 
(Globe et al 1973; Lynn 1966; Enos 1962). These studies reported that the average 
interval between innovation and commercialization ranged between 13 and 19 years 
and could be as high as 37 years. In the current study on which this paper is based, we 
have investigated innovations that have taken 3 years from conception to realization 
and those that have taken up to 10 years. 

There is a variety of factors that are attributable to this. Our study shows that these 
factors include: 

• Risks associated with design and buildability of construction projects 

• Technological risks 

• Financial risks 

• Risks associated with human resources available to an organization 

• The influence of regulatory bodies 

• Contractual and increased exposure to litigious claims 

• Safety risks 
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• Opportunism and the readiness of the market for the innovation. 

Risks in construction innovation can be ‘real’ or perceived and needs to be given due 
consideration. In all the four organizations involved in our study, we found different 
forms of risks. 

In companies ‘C’ and ‘D’ where the major innovation investigated was the use of 
digital information technology and team work in carrying out construction work, we 
noted some elements of resistance to innovation which potentially had the possibility 
of affecting the successful implementation of the innovation. Project information were 
scanned and transmitted digitally to all the major consultants on the project. There was 
however issues concerning ownership, risk and liability associated with the use of 
scanned and digitally transmitted architectural drawings. The architects could 
guarantee and accept liability for the usage of original architect drawings (in paper-
form) for construction works but not the digitally transmitted architect drawings. The 
architects were concerned about quality of digitally transmitted images and 
dimensions; and on the possibility of litigious claims that might ensue through the 
reliance on digitally transmitted drawings. 

The view of one of the personnel we interviewed from Company ‘A’ exemplifies risks 
in construction innovation when he noted: 

“Yes, there is a high level of risk in what we do than in main stream 
foundation works. You do a design and test things out and you take it into 
the field. And the system might not work. Now, if you have not picked the 
problems out at the initial stages, then you are putting that problem on your 
own expense. May be a slight problem may cost you, say, ,50 on one 
project. But when you have two hundred projects where such a system is to 
be used, that will cost you ,50 times two hundred. That is purely what it is. 
With a new system the risk factor is a lot higher, You simply don’t know 
until you come across a problem”. 

Although all the four organizations in our study contend that any approach that yields 
an effective management of risk in the management approach of risks is desirable, we 
did not find in place what could be termed an ‘effective risk management strategy or 
approach’ in the innovation management process. In company A, however, in 
recognition of this important area one of the staff has just recently been given the task 
of managing this very important area. It has to be noted that there some procedures 
which the four organizations adopt in addressing the issues of risk in innovation. This 
include regular attendance of meetings where a brainstorming exercise is conducted to 
appraise the likely risks involved within an innovation process. In company B, for 
example, the use of ‘Working Groups’ is common place in addressing demanding 
issues and associated risks. This was considered very effective for reaching decisions 
associated with the type of ‘skip’ to be adopted for their new automated plant, and the 
choice of bags for holding dry cementitious materials. Similarly, in Companies A and 
B, for example, tests are initially carried out on small test samples, and only if tests 
are judged satisfactory will the organizations go forward to ‘mass produce’ the items. 
By adopting this approach, likely risks are localized and contained with minimal 
impact to the process. The experience of personnel was also perceived by all four 
organizations as important in identifying and addressing the issue of risk in 
innovation. 
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Any effective management approach to risk in the context of innovation need include 
a meticulous identification of risks within the innovation domain, followed by the 
assessment and evaluation of risks . Where possible, risks should be assessed on an 
individual basis, and mapped out in a’ risk topography’ which could be input into the 
drawing up of a risk management plan. Decision making about the diagnosed risks 
and the drawing up & execution of a risk management plan should also be important 
aspects of the overall risk management approach. It is vitally important that senior 
management is in full support of any adopted risk management approach. 

Any risk management approach will need to be reviewed over time. Where 
appropriate, benchmarking exercises on risk management approaches will need to be 
conducted across unit/departments and across strategic business units and regional 
offices of an organization so that continuous improvements can be made across board. 

CONCLUSIONS 
Innovation in construction is a complex social process which involves both the ‘soft’ 
human side issues and the ‘hard’ issues of tools and techniques. Managing innovation 
successfully therefore requires an integrative approach. 

Developing and sustaining a climate and a culture of innovation is vital for long term 
sustenance of innovation within organizations. Whereas different cultures in different 
organizations may support or encourage innovation, evidence from this study will 
point to the fact that a culture that encourages effective top-down, bottom-up and 
lateral communications is important. Similarly, a risk tolerant climate where it is 
accepted that lessons could be learned through mistakes is conducive to innovation. 
Above all, a culture where people are genuinely valued, their contributions genuinely 
considered; and where they feel secure and have some form of’ ‘ownership’ in the 
innovation process within their organizations, is vital. 

Construction organizations need effective approaches to managing cultures for 
successful innovations that provide practical utility. The process of changing 
organizational culture for sustained successful innovations include some important 
stages. These include: analysis of the existing culture, experiencing the desired 
culture, installing new culture and modifying existing culture, and sustaining, 
reviewing and renewing the culture as appropriate. 

There are always some elements of resistance and risk in any innovation and this 
should be seen as part of managing change within the innovation process. Risks in the 
process of innovation within a construction environment include design & 
technological risks, financial risks, contractual and exposure to litigious claims, 
opportunism and the readiness of the market to accept the innovation. An effective 
approach to managing risks which has the support of senior management is important 
in successfully managing organizational innovations. 
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