
This item was submitted to Loughborough's Research Repository by the author. 
Items in Figshare are protected by copyright, with all rights reserved, unless otherwise indicated.

The importance of organisational slack as an unexplored determinant of firmThe importance of organisational slack as an unexplored determinant of firm
level innovation and performance in the construction contextlevel innovation and performance in the construction context

PLEASE CITE THE PUBLISHED VERSION

PUBLISHER

© Christopher Horsthuis

PUBLISHER STATEMENT

This work is made available according to the conditions of the Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International (CC BY-NC-ND 4.0) licence. Full details of this licence are available at:
https://creativecommons.org/licenses/by-nc-nd/4.0/

LICENCE

CC BY-NC-ND 4.0

REPOSITORY RECORD

Horsthuis, Christopher. 2019. “The Importance of Organisational Slack as an Unexplored Determinant of Firm
Level Innovation and Performance in the Construction Context”. figshare. https://hdl.handle.net/2134/21519.

https://lboro.figshare.com/


 

 

The Importance of Organisational Slack as an 
Unexplored Determinant of Firm Level Innovation and 

Performance in the Construction Context 

Nihil simul inventum est et perfectum 
by 

Christopher Anthony James Horsthuis 
 

Submitted in partial fulfilment of the requirements 
for the award of 

Doctorate of Philosophy of Loughborough University 

School of Civil and Building Engineering 

Monday, 02 March 2015 

 

© by Christopher Horsthuis 2015 

  



 

I 
 

ACKNOWLEDGEMENTS 
I have so many thanks to pay to so many people. Without everyone’s help over the past 

four years I would not be where I am today, and this thesis would not have been 

completed.  

My first thanks goes to my tutors Dr Derek Thomson and Dr Scott Fernie, who, without 

doubt, were the perfect combination of characters I need, despite the fact that my work 

moved outside their field of expertise.  

Derek, I would never have had this opportunity to stretch, strengthen and develop 

myself were it not for you, let alone the opportunity to carve out my own agenda and 

thoughts. I can never repay you for your efforts, which consisted of many long nights, 

and early morning emails. The patience you had with me, which I am certain I tested 

now and again, was invaluable. You truly drove me to seek a higher standard, though I 

feel that I often missed the mark, you maintained your tireless efforts. I will never forget 

these past four years, the lessons they have imparted and everything they have meant. 

Nor will I ever forget racing back to Edinburgh, incidentally from Loughborough, to 

have a meeting about a research position to miss you by 5 minutes. 

Scott, your encouragement has been equally invaluable, keeping me sane when all my 

research would crash around me. You were an amazing supervisor during my Masters 

and equally excellent during this thesis. None of my ability to write (or even lack 

thereof) would have been possible if it were not for you all those years ago in cold, cold 

Scotland.  

To my Mother and Father, thank you for supporting me in my choices, and supporting 

my decisions to pursue my thesis, and occasionally running around on a muddy field, 

after difficult days, you were always there to support me, whether it was a meal or 

enough to get a pint with my friends. Every penny, every second of effort has been 

worth it, I promise you that. Everything I am is because of you, and who I am today is 

testament to your motivation, forgivingness, patience and love. I am eternally grateful. 

Outside academic, many others throughout my life and the past four years have aided 

me, far too many to name individually. One I must mention, as he has been invaluable 

to what I have achieved outside this thesis, and I have had far too few opportunities to 

offer my thanks. Martin Hilton, my American Football Coach, truly deserves my thanks 



 

II 
 

and gratitude for years of guidance, patience (a running theme in this) and kindness. 

Without Coach Hilton, I would never have developed into the man I am today, and 

would never have achieved my two greatest accomplishments aside from this work: 

being named Captain, and earning my Club Colours. I hope my time with American 

football, as a player and coach, is not finished. However, I have a lifetime of memories 

already, which would never have been possible without Tamworth Phoenix, ACES, 

LSAFC or Coach Hilton. 

My final thanks has been a long time coming, over four years, in fact. Nothing in the 

above, or the achievements not mentioned, would have been considered possible or 

even desirable without Maria Radford. Years ago, she convinced me of the 

opportunities that lay ahead. Maria was a teacher at my school; although I was never in 

her class, she has had the most profound effect on my life. Without her, another path 

would have been taken, and I would not be writing these Acknowledgements today. 

Looking back….there never was a better option.  

Thank you all. 

 

  



 

III 
 

Abstract  
Construction literature forwards innovation as a desirable objective for firms. 

Innovation is argued to; improve the firm’s performance, increase market share, 

establish a competitive advantage, and ultimately ensure firm survival. Literature has 

overlooked the role of organisational slack within construction firms as a determinant of 

innovation despite the concept being well developed within the general management 

literature. This research uncovers and examines the impact of organisational slack on 

firm-level innovation as a determinant of innovation within the construction sector. This 

work forwards organisational slack as an unexplored firm level determinant of 

innovation within the construction context. Using the resource-based view of the firm, 

as a framework for firms, the thesis develops links between previously established firm 

level determinates of innovation to and slack to support its proposal as a determinant of 

innovation. Following this traditional measures of innovation argued fail to accurately 

capture innovation in the construction context, with patents represent inventions, while 

R&D expenditure is not applicable within the construction. Due to these failures of 

traditional approaches to measuring innovation, firm level performance is forwarded as 

a proxy measure for innovation outcomes. Developing existing slack literature, this 

thesis develops hypotheses proposing inverse U-shaped (∩) and U-shaped (∪) 

relationships between the level of slack and innovation outcomes.  

The thesis presents mixed method research. Study 1 adopts a deductive research 

strategy, incorporating statistical analysis to test the hypothesised relationships. The 

Research Design develops and Archival analysis research method; mirroring the 

approaches of econometric research found in slack literature. The data analysis explores 

two contexts: construction and manufacturing, allowing a comparative baseline to be 

established. The analysis of data from this study reveals that discrepancies in the R2 

between the contexts is largely the result of the inability of control variables (Age, Size 

and Number of employees), to explain variation in firm performance (as a proxy for 

innovation outcomes) in a construction context, rather than the unsuitability of slack in 

the construction context. 

In construction firms, Unabsorbed Slack and Financial Slack demonstrated statistically 

significant results supporting an inverse U-shaped relationship with firm performance 

(∩) supporting Hypothesis 1a and 1b. Contrary to this Absorbed Slack and Human 



 

IV 
 

Resource Slack demonstrated statistically significant results demonstrating a U-

relationship (∪) between slack and performance supporting hypothesis 2b (H2b).  

Study 2 adopts a deductive research strategy, incorporating semi-structured interviews 

as a source of primary data in order to explore the slack-innovation relationship in 

greater depth. Primarily, this study provided evidence to suggest that construction firms 

do not directly measure innovation. Instead, firms choose to measure outcomes of 

changes within the firm, typically in terms of measure relating to firm financial 

performance. Evidence from this study supports the proposal of firm financial 

performance as a viable proxy for innovation outcomes in Study 1. In addition to this 

when faced with changes to their environment, participants responses typically 

supported a positive linear relationship between the level of organisational slack and the 

firm. 

This research is the first to examine the impact of organisational slack on construction 

firm financial performance (as a proxy for innovation). This relationship is curvilinear 

in nature, however, the results are inconclusive if it is inverse U shaped (∩) or U shaped 

(∪) based upon conflicting evidence from different slack variables. What can be 

ascertained however, is that the level of slack impacts firm level performance and 

theoretically impacts firm level innovation.  

Key Words: Innovation, Construction, Organisational Slack, Mixed Method, Interview, 

Econometrics, Multiple Regression, Deductive 
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Chapter 1. Defining the Research Problem 

1.1 Importance of Innovation within UK Construction Sector  
Innovation is argued to be vital for firms both within construction and in other sectors. 

However, innovation in itself is complex, non-linear and dynamic, and consequently is 

variable in its definition and conceptualisation (Leiringer 2003; Aouad et al. 2010). 

Innovation represents a point of interaction between a relevant unit, for example a 

construction firm, and a concept that it perceives to be new. A clear definition is 

important as it distinguishes innovation from other concepts such as change, invention 

and imitation (Leiringer 2003). For the purpose of this work innovation is defined as 

“the effective generation and implementation of a new idea, which enhances overall 

organizational performance” (Barrett & Sexton 2006:337). Ensuring that an innovation 

is applied ensures a distinction from novel ideas that are not used within the firm, and 

therefore are not of interest. 

Innovation is widely recognised to provide firms within the construction sector and 

other industries with a means of creating a competitive advantage (Kissi et al. 2012), 

allowing firms to distinguish themselves from the competition (Damanpour & 

Wischnevsky 2006; Bowen et al. 2010; Abadi & Fenn 2012). In construction, 

innovation is argued to be driven by a number of purposes including; problem solving 

on-site (Shaw et al. 2010); environmental sustainability (Thorpe et al. 2008); improved 

project performance; responding to expectations from clients; and ultimately profit 

maximisation (Kissi et al. 2012). Within this work, focus is placed upon the drive for 

improved business performance though innovation in construction firms.  

Considerable attention is also paid by research and government initiatives to encourage 

construction firms to innovate in order to navigate increasingly competitive markets 

(Erbil & Akincitürk 2010; Larsen 2011). Government initiatives look to innovation in 

order to improve the construction sector as a whole, concerning both environmental 

performance (Hardie & Newell 2011; Whyte & Sexton 2011) and improved sector 

performance (Sexton et al. 2006; BIS 2013). Moreover, construction firms face the 

challenges of increased competition. To face and respond to these challenges, and to 

remain competitive in the market, construction firms are urged by construction 

researchers to develop and/or adopt innovations (Shaw et al. 2010; Larsen 2011). 
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Construction is considered to be a vital sector, which contributes to a significant 

proportion to not only the UK economy, but also economies globally (Seaden et al. 

2003; Thorpe et al. 2008; Aouad et al. 2010). Within the UK, construction contributes 

6.7% of the Gross Value Added (GVA) and employs the equivalent of 10% of the total 

UK workforce (BIS 2013). These contributions are also seen to be replicated 

internationally (Thorpe et al. 2008). Barrett et al. (2007) indicate that in its broadest 

sense construction can contribute up to 20% of the national GDP, when both upstream 

and downstream activities are included such as; manufacturing, mining and real estate 

activities. Developing a greater understanding of the antecedents of firm level 

innovation in construction is not only a firm or sector level issue, but also one that 

connects to the national and global economy.  

1.2 Explaining the current lack of innovation 
The demand for innovation, detailed above, faces a significant obstacle. Within 

construction, firms are argued to fail to innovate as readily as other sectors within the 

global (Thorpe et al. 2008; Hardie & Newell 2011; Larsen 2011) and UK economies 

(Barrett et al. 2007). Innovation rates within the construction sector have been argued to 

be below sectors such as manufacturing, electricity, gas & water supply and 

communications (Thorpe et al. 2009). Within the construction sector, there is argued to 

be a lack of not only technical innovations, but also a lack of Research and 

Development investment across the industry. In relation to this, Barrett & Sexton (2006) 

note that investment in R&D, within the construction industry, has fallen by 80% since 

1981. This is more recently supported by BIS (2013) which also notes that the 

construction sector has lower R&D expenditure compared to other sectors, and has 

continued to decline since 2000.  

As an explanation for the lack of innovation within the construction sector, literature 

points to several industry characteristics, which are argued to inhibit the rate of 

innovation. Among these explanations, emphasis is often placed upon (i) the project 

based nature of construction activities, (ii) high level of fragmentation, (iii) relationships 

between firms that are not only temporary but adversarial, (iv) risk adverse attitude, and 

finally (v) a lack of both surplus financial and time resources for investment (Nam & 

Tatum 1988; Blayse & Manley 2004; Hardie & Newell 2011; BIS 2013). Whilst these 

characteristics might appear in other industries, it has been argued that the combination 
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of them makes construction unique (Hillebrandt 1985; Koskela & Vrijhoef 2001), thus 

warranting individual attention distinct from other industries.  

However, it is argued that the construction characteristics fail to provide an explanation 

for the disparity of innovation rates between construction firms within the construction 

sector, and thus fail to provide a complete explanation of the lack of innovation within 

the sector as a whole. The majority of emphasis within construction literature overlooks 

mainstream management research on the significance of excess resources. Whilst it 

cannot be denied, the characteristics of construction are pertinent in explaining some 

degree the deficiency of innovation within the construction sector as a whole, research 

must look elsewhere to explain why some firms within construction are capable of 

innovation and others are not. It is argued this can be revealed through the 

understanding of the determinants of firm level innovation, more specifically the effect 

of excess resources, termed ‘slack’.  

1.3 Defining Construction  
Prior to investigating innovation, it is important to first clarify the context with which 

the research will be done, in this case ‘construction’, as managerial practice does not 

function in a vacuum and is heavily influenced by its context (Fernie et al. 2006). 

Construction, however, is not so easily defined, due to the various firms types that work 

within the field of construction, there is argued to be an overlap with several other 

industries (Groák 1994). The conventional conceptualisation of construction as an 

industry is limited to firms directly involved with the erection of construction projects. 

According to O.N.S (2007:149) construction is classified as consisting of: “the complete 

construction of buildings (division 41), the complete construction of civil engineering 

works (division 42), as well as specialised construction activities, if carried out only as 

a part of the construction process (division 43)”. However, Groák (1994) notes that 

construction in fact overlaps with many other industries and has ill-defined boundaries. 

As seen in Barrett et al. (2007) value adding construction activities can include 

manufacturing, mining and quarrying, architectural and technical consultancy, and real 

estate activities. 

Whilst the above definition is precise, selecting only firms involved in the construction 

process excludes the design and growing number of consulting practices that have 

emerged with the prominence of construction management as a distinct practice with the 
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construction process (Wegelius-Lehtonen 2001; Winch 2003; Reichstein et al. 2005). A 

broader conceptualisation of the construction as a ‘sector’ is considered by Reichstein et 

al. (2005:634), whereby it is considered that construction includes contractors, 

manufacturers, suppliers, surveyors, engineers, consultants and architects, and any other 

firms relating to the development of a construction project, which are not considered in 

the above. The broader definition of construction is also adopted in BIS (2013), an 

economic survey of construction within the UK. Here construction is defined as: (i) 

construction contracting industry (representing the SIC (2007) definition above); (ii) 

provision of construction related professional services; and (iii) construction related 

products and materials. Although this definition excludes distribution and sales of 

construction products, this much broader conceptualisation provides a more realistic 

perspective of construction, than the restricted SIC (2007) ‘industry’ definition. 

For this work, it is argued that the broader conceptualisation of the construction sector 

be adopted. The boundaries of construction sector in this research is defined following 

BIS (2013), the full list of firms as represented by their 2007 Statistical Industry 

Classification (SIC) code system for industry statistics, is included in Appendix 1. This 

list of firms broadens the population from which this research might sample. 

Incorporating firms involved with the design, materials supply and management with 

those involved with its assembly provides a more practical representation of the 

construction sector. By broadening the number of firms under investigation, it might 

include a larger number of innovative firms for analysis. 

1.4 Establishing a unit of measurement  
Returning to innovation as a subject for inquiry, from a theoretical perspective, 

innovation can be measured from any discernible level within the economy, from 

sectors to sub-units and even to individuals. Therefore, it is necessary to fix the unit 

being investigated, thus providing a relevant unit of analysis, so that innovation theories 

surrounding this unit can be explored and objective comparisons made. From an 

established unit it is possible to establish benchmarks and thus compare the units that 

‘innovate’ to those that do not, and extract information about why units differ in terms 

of innovative capabilities. In the approach to analysis, Deng et al. (2012) note that 

investigations may be broken down into three main areas of focus: 

1) Project purpose: evaluating individual projects or processes.  
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2) Business/Firm purpose: examining individual construction organisations both at a 

set point in time and continuously. 

3) Industry Purpose: assesses the construction industry both nationally and 

internationally.  

 

Figure 1 - A model for construction economics: a new approach after Myers (2013:17) 

Similarly, Figure 1 above, taken from Myers (2013) illustrates the levels of economic 

analysis seen with research, in this case including a fourth category of the economy as a 

whole. The levels (industry, firm and project) correspond to the foci presented by Deng 

et al. (2012) above. These three areas explore different levels of the economy, from the 

broad conceptualisation of industry such as construction, to the individual projects 

being conducted. The following provides a rationale for first rejecting project and 

industry level analysis, then support for selecting the firm as a unit of analysis when 

examining innovation. 

Firstly, construction projects are rejected as a viable unit of analysis within this 

research. Although construction firms do gravitate around projects (Groák 1994; Gann 

& Salter 2000), due to project complexity and variability (Wegelius-Lehtonen 2001) it 

is inappropriate to examine innovation at the project level. Project teams, project sites 

and design are continually different (Wegelius-Lehtonen 2001), therefore cannot be 

meaningfully compared, and are consistently novel within some regard thus are, more 

often than not, novel in themselves. In contrast, firms are well established units of 

analysis within general literature, are distinct and comparable in nature, and operate 

within the same context. Therefore might be meaningfully compared in order to extract 
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information relating to innovation, negating emphasis on the characteristics of 

construction. 

Industries or sectors as units of analysis are similarly difficult to compare, as there is a 

tendency for overlapping and ill-defined borders placed around industry levels (Groák 

1994). Furthermore, a like-for-like comparison is not suitable, nor possible due to the 

heavily contextualised nature of industries as a unit (Winch 2003). While the 

construction sector shares a number of its characteristics with other industries, such as 

mining (Koskela & Vrijhoef 2001), the combination of characteristics seen in section 

1.4 are argued to only appear in construction (Hillebrandt 1985). The treatment of cross 

industry comparisons can lead to an overemphasis of these characteristic differences 

between industries as opposed to the features shared that promote innovation (see 

Reichstein et al. 2005). While cross industry comparisons remain somewhat viable, the 

researcher must ensure that the appropriate information extract is not overshadowed by 

its differences in relation to other industries. In essence, cross-industry comparisons are 

argued to reveal differences between industries, as opposed to the determinants of 

innovation. 

Within construction research, the majority of the developments of the understanding of 

innovation focus upon either the sector or the project level issues, consequently 

impairing the firm as a viable unit of analysis within construction (Reichstein et al. 

2008). In order to further the understanding of innovation in construction, focus must be 

placed upon ‘the firm’ as the unit of analysis. It is argued that the rate of innovation at a 

sector and project level is determined by the capabilities of construction firms, 

collectively within the sector, or those engaging with a specific project. The use of the 

firm as a unit of analysis also allows comparison with developments relating to 

innovation in mainstream management research, which is otherwise not possible. 

Support for the adoption of a firm level perspective comes below in Figure 2, taken 

from Bassioni et al. (2005), in the assessment of performance factors. The figure 

illustrates a number of driving factors ultimately lead to business results. The 

management of innovation, learning and knowledge (see Driving factors) all support 

project results, indicating that innovation aids project performance. However, further 

on, these project results ultimately conclude in the business results or firm level 

performance. As stated earlier, innovation is argued to improve firm performance 



Defining the Research Problem 

- 7 - 
 

through profit maximisation and a number of other benefits. The figure illustrates that 

innovation at the deployment stage, and project results, ultimately support business 

results. Following this logic the author proposes that project level innovations, if 

codified by the firm, leads to firm level innovation. Therefore, innovation that occurs at 

the project level can be demonstrated at the higher firm level also.  

Within this research, the firm is selected as the unit of analysis, as it offers a fixed  

comparable unit, removed from the variation and complexity of projects, and the 

overshadowing characteristics demonstrated at the sector level. The adopted definition 

of a firm is taken from Myers (2013:97): “A firm is an organisation that brings together 

different factors of production, such as labour, land and capital, to produce a product 

or service which is hoped to be sold for a profit”. Utilising construction firms as units 

of analysis will allow for comparisons to be made, and a deeper understanding of how 

innovation emerges at the firm level. 

  

Figure 2: The theoretically formulated framework after Bassioni et al. (2005) 

 

1.5 Stimulating Innovation 
Although some argue that there is a lack innovation in construction (Thorpe et al. 2008; 

Hardie & Newell 2011; Larsen 2011), and while others contest this position (Winch 

2003; Barrett et al. 2007), what endures from these arguments is that within construction 
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some firms are capable of innovation and some which are not. It is argued by the author, 

having selected the firm as the unit of analysis, that through the examination of firms 

capable of delivering innovations it is possible to extract the factors that might stimulate 

innovation throughout the sector. 

Barrett & Sexton (2006) state that small to medium construction firms, which are noted 

to dominate the construction sector, lack essential organisational slack (excess 

resources) to deliver innovations. Nam & Tatum (1997) further reference the concept of 

slack (as excess resources) as a determining factor in enabling leaders to aid the delivery 

of innovation within construction firms. The lack of resources as a whole within the 

firms is also seen as a diminishing influence on the ability of the entire construction 

industry to innovate compared to other industries (BIS 2013), however, the importance 

of resources at the firm level is argued within this thesis to be overlooked within 

construction research. It is proposed by the author that the concept of organisational 

slack is vitally important to understanding how firms innovate, and the disparity 

between those that can and cannot innovate. Despite the importance of ‘organisational 

slack’, it is often not defined, explored or conceptualised within the construction 

literature, which examines the understanding and improvement of firm level innovation.  

It is argued by the author that firms use organisational slack to develop and maintain 

factors that determine firm level innovation. For instance innovation determinants such 

as organisational culture (Egbu et al. 1998; Hartmann 2006); leadership (Nam & Tatum 

1997); internal capabilities (Geroski et al. 1993); and inter-organisational networks 

(Sexton et al. 2006) all rely upon and a pool of resources within the firm to fund their 

development and maintenance. Firms rely upon access to excess resources within the 

firm not committed to current activities, to support, fund and deliver innovation. The 

presence of organisational slack arguably provides the necessary resources to enable 

these factors to exist within the firm. The concept of ‘slack’ has been more widely 

developed within general management literature, and has been used in the study of a 

variety of contexts including but not limited to: domestic airlines (Cheng & Kesner 

1997); high technology and low technology industries (George 2005); Chinese State 

owned enterprises (Tan & Peng 2003); Multi-national corporations (Nohria & Gulati 

1997); and a wide variety of manufacturing industries (Wefald et al. 2010; Bradley, 

Wiklund, et al. 2011). However, organisational slack is yet to be explored within a 
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construction context, a context that is argued to be distinct from other sectors both in 

terms of structure (Halpin & Senior 2011) and characteristics (Hillebrandt 1985). 

For this research, organisational slack is defined within general management literature 

as “the pool of resources in an organisation that is in excess of the minimum necessary 

to produce a given level of organisational output” (Nohria and Gulati 1996: 1246). It 

has been proposed that certain firms within the construction industry lack sufficient 

Organisational slack or ‘slack’ (Barrett & Sexton 2006; Hardie & Newell 2011) 

resulting in an overall lack of innovation within construction. Thus, were these firms 

able to amass greater/higher levels of organisational slack they would be capable of 

innovating more readily. The level of slack within the firm is argued to underpin firm 

level innovation and performance, offering an explanation to the discrepancy between 

high and low innovating firms. 

Within general management literature, proponents argue that organisational slack is 

used to both enable and motivate the firm’s ability to innovate through a number of 

functions afforded by the presence of excess resources. The presence of slack enables 

firms to not only actively finance innovation (Cyert & March 1963), but also affords the 

time necessary to engage with such associated activities (Bourgeois 1981), and 

resources to motivate individuals to innovate (Penrose 1959; Pitelis 2007). For instance, 

uncommitted staff time, generated by excess human resources, allows for the autonomy 

and flexibility to engage with problem detection, learning and problem solving (Singh 

1986; Salge & Vera 2013). Slack exists as excess resources in the firm, which enables 

and legitimises experimentation, allows for inducement and rewards, and provides a 

cushion against the risk of failure associated with innovation (Tan & Peng 2003). 

Without the necessary levels of organisational slack, firms are unable to engage with the 

functions demonstrated above, are unable to innovate, and ultimately become stagnant.  

Slack is also associated with firm level performance as well as firm level innovation. 

Slack’s relationship with performance is formed by slack ability to protect the firm from 

internal and external variation, by providing a cushion that protects the activities of the 

firm (Bourgeois 1981). Whilst innovation is often argued to lead to improved firm level 

performance, it is argued that greater levels of organisational slack fuels not only greater 

levels of innovation, but also greater firm level performance through innovation, and 

also improved performance in its own right. Therefore slack is capable of influencing 
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both innovation and performance at the firm level, this is essential to this research 

which requires and deeper understanding of the slack-performance relationship.  

Whilst assertions might be made regarding organisational slack within the construction 

context, these statements have not been theoretically or empirically explored. Within 

other industries, it has been demonstrated that organisational slack has a relationship 

with both firm level innovation (Chen & Huang 2010; Mousa & Chowdhury 2014) and 

firm level performance (George 2005; Bradley, Shepherd et al. 2011). These 

relationships are most commonly demonstrated by measuring organisational slack 

within the firm using econometrics in order to measure the level of resources within the 

firm. Although econometric measures are a proxy for the full extent of the slack 

resources within the firm (Love & Nohria 2005), strong statistical relationships have 

frequently been demonstrated (Daniel et al. 2004). The measures used within previous 

slack research target metrics which might indicate the accumulation of excess of 

resources within the firm, these generally relate to the constructs of resource types 

within the firm. For instance, resources that more are heavily absorbed by firm activities 

such as sales general and administrative expenditure (SG&A) (Love & Nohria 2005), 

these are referred to as absorbed slack. Alternatively, resources less absorbed and 

consequently freer for allocation within the firm such as cash reserves (Bradley, 

Shepherd et al. 2011), are termed unabsorbed slack. Firm resources are conceptualised 

is such a way to aid the understanding of different resources within the firm. Whilst it 

has been suggested that different slack resources affect the firm differently (Chen & 

Huang 2010), presently evidence has failed to support this statement (Tan & Peng 2003) 

and comparative studies have demonstrated that different slack types commonly 

resources share the same relationships with firm outcomes (Daniel et al. 2004).  

Existing research on slack, both theoretically and empirically supports a number of 

relationships between slack and firm outcomes such as innovation and performance. It 

is argued that by replicating the methods demonstrated extensively within existing slack 

literature, a relationship can be demonstrated within the construction context between 

organisational slack and firm innovation. Thus providing evidence for organisational 

slack as a determinant of innovation within construction. Literature has demonstrated 

not only positive linear relationships (Bromiley 1991; George 2005), but also negatively 

linear (Daniel et al. 2004); curvilinear inverse-U shaped relationships (∩) (Nohria & 

Gulati 1997; Tan 2003; Tan & Peng 2003; Chen & Huang 2010; Bradley, Wiklund et 
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al. 2011); and curvilinear U-shaped relationships (∪) (Chiu & Liaw 2009; Lin et al. 

2009). Whilst Daniel et al. (2004) concluded, following a meta-analysis of a wide range 

of slack studies, that organisational slack has a positive influence on the firm, at least 

concerning firm level performance, the debate of the impact of slack still continues. It 

remains unclear if a positive relationship, or any relationship, might be replicated within 

the construction context. It is maintained that managerial practice, including 

organisational slack, does not exist in a vacuum distinct from the context of its 

application (Fernie 2005; Fernie et al. 2006). Although construction management 

process are not fundamentally different from mainstream management processes, 

construction is viewed as different, therefore unexplored concepts must be examined 

prior to being accepted (Bresnen & Marshall 2001). Prior to adopting and testing a 

relationship with slack in the construction context, its functions must be understood 

within the construction context.  

The vast majority of research discussing organisational slack has been predisposed 

towards manufacturing industries. Moreover, despite references to the concept of 

organisational slack by construction academics (Nam & Tatum 1997; Sexton et al. 

2006; Barrett & Sexton 2006; Manley 2008; Jeong et al. 2010; Hardie & Newell 2011), 

the concept has not been examined within a construction context. Finally, it is possible 

that the unique combination of industry characteristics in construction (Hillebrandt 

1985; Blayse & Manley 2004), and the unique accounting methods within construction 

(Halpin & Senior 2011) prevents organisational slack from being operationalised in 

construction as is does within other industries. Slack functions within industries such as 

manufacturing based upon a number of established functions relating to organisational 

behaviour (Cyert & March 1963) and resource dependency of activities (Wernerfelt 

1984) it cannot be assumed that these functions operate, or materialise in the same 

manner in a construction context.  

Conversely, there is no information to suggest that construction is so unique that the 

development of innovation and improved firm level performance do not rely upon the 

presence of organisational slack. Therefore, it put forth by the author that that 

organisational slack has an undetermined relationship with firm level innovation and 

performance within the construction context. Organisational slack forwarded as an 

explanation of the discrepancy between innovative and non-innovative firms, 
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unexplored within the construction context. This therefore slack represents a gap in 

knowledge within construction research. 

Due to of the lack of research regarding organisational slack within the construction 

context, there is the gap in knowledge in applying the concept in this new context, and 

the opportunity to test a previously undetermined relationship that underpins the levels 

of innovation and performance within the construction industry. Due to the variability 

of innovation discussed above, only testing the relationship between slack and firm 

level innovation within the construction context is insufficient for the adoption of slack 

as a concept. It is necessary to demonstrate a theoretical understanding of innovation 

and slack, and then develop theoretical linkages between the concepts. Thus, providing 

a framework to understand the importance of organisational slack within the 

construction context. From his framework, research may be conducted within the 

construction context. Primarily the development of these linkages ensures the 

robustness of positioning of slack as a determinant of innovation in construction, 

secondly supports the rational of the empirical model regarding the presence of higher 

levels of slack. Through the development and testing of an organisational slack model, 

it will be possible to reveal to important factors: First, if the results from construction 

replicate those within a previously explored context, it will demonstrate that the 

construction sector is not unique in regards to the concept of organisational slack. 

Second, if there is a lack of organisational slack resources within construction.  

Considering the discussion in the above sections, this research begins adopting a 

number of assumptions that will guide the research. This work reasons that: 

• Innovation is an essential for construction firms and is driven by the desire to 

develop a competitive advantage, improve firm level performance and ultimately 

survive. 

• The characteristics of construction used to explain the lower rate of innovation 

in construction fail to explain the discrepancies between high and low 

innovating firms, therefore do not aid in improving firm level innovation.  

• Organisational slack explains the discrepancy of innovation rates between firms. 

• Due to organisational slack not being previously being explored within the 

construction context, its assessment against a previously established context will 
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be able to reveal if: 1) slack impacts innovation in construction 2) if this 

relationship is comparable to previously explored contexts.  

Following these considerations, this research faces a number of initial issues that must 

be addressed, grounded in a need for this work to.  

• Develop a theoretical understanding of innovation in construction and the 

determinants, which encourage firm level innovation. 

• Develop a theoretical understanding of the concept of ‘organisational slack’ and 

the previously established relationships it shares within firm level innovation.  

• Develop theoretical linkages between the concepts innovation and organisational 

slack, extrapolating conceptual linkages between the prevailing determinants 

and functions. 

• Construct a model at enables the impact of organisational slack within 

construction firms to be tested. 

In addressing the above aims, deeper associations between not only organisational slack 

and innovation will emerge, but also between innovation and performance. This 

research demonstrates that whilst a number of determinants of innovation are identified, 

each in turn relies upon the resources within the firm, which must be free to be allocated 

to innovative activities to allow innovation to occur. Due to the complexity, variability 

and project-based nature of construction innovation it is not possible to measure 

innovation directly. Moreover, although innovation is argued to support improved 

performance, both concepts are argued to be underpinned by the presence of 

organisational slack, which improves the internal capabilities of the firm, which 

determines innovation and improved performance. 

The following research will address the following Research Problem (RP1) and 

Research Objectives (RO1- RO5) 

 Research Problem (RP) 1.5.1

The rationale for the research problem is as follows: Ever progressing technological 

developments and an increasingly complex economic environment continue to pressure 

construction firms to innovate in order to not only perform better, but to survive. The 

concept of organisational slack offers an explanation to the distinction between 

innovative and non-innovative construction firms, thus a means by which firms might 
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become more innovative. Despite the concept of organisational slack being well 

established within general management literature, within construction literature there is 

as a lack of awareness and understanding of organisational slack. Moreover, due to the 

unique nature of the construction context, and construction products, it is unclear if the 

functions organisational slack operates within the construction context. Consequently, if 

organisational slack can be an explanation for the discrepancy between high and low 

innovating firms in the construction context, as it does in manufacturing. As such, the 

concept of organisational slack cannot be transposed as a viable explanation for firm 

level innovation within construction concept without developed linkages and empirical 

support. Therefore, this work must first develop theoretical linkages between existing 

innovation concepts within construction literature to validate the concept within the 

construction context, prior to testing these linkages by examining the relationship 

between the level of organisational slack within the firm, and its level of innovation. 

The problem for this research is as follows: 

RP1. Construction firms require innovation to continue to function within the 

marketplace. Organisational Slack explains the difference between high, and 

low innovating firms within construction. Whilst Organisational Slack has been 

theoretically and empirically explored and developed in other industries, this 

concept has not been expanded to involve the construction context. The problem 

therefore, is first explore and understand how Organisational Slack benefits the 

firm and its ability to innovate, and second to empirically test if organisational 

slack is a viable explanation for variation in firm level innovation within the 

construction context. 

 Research Objectives (RO) 1.5.2

RO1. Define innovation and explore the approaches to innovation in the construction 

context. 

RO2. Develop a broad theoretical understanding of the concept of organisational slack.  

RO3. Develop theoretical linkages to position organisational slack as a determining 

factor of innovation based upon prior research in construction firms.  

RO4. Develop hypotheses and test the relationship between slack and the firm. 
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RO5. Analyse the findings in order to determine the validity of the theoretical links in 

RO3. 

RO6. Draw conclusions from, limitations of, and recommendations for the research  

1.6 Guide to the Thesis 
Chapter 1 provides an outline and develops the initial arguments of the thesis in support 

of the examination of firm level innovation in construction, and the proposed 

relationship with organisational slack as a determinate of innovation. 

Chapter 2 explores the concept of innovation, examining its definition and approaches 

within literature. In defining innovation, it is distinguishes the concept of innovation 

clearly from other concepts, and communicating the author’s interpretation of what 

constitutes innovation. Following this the approaches to innovation within mainstream 

management literature are examined, specifically: the innovation process, market and 

resource based view of innovation; and the purpose of innovation between innovation 

generating and innovation adopting firms. The innovation process is viewed as a black 

box, the resource based view of innovation a more appropriate basis for examining firm 

level propensity for innovation, and construction firms are typified as innovation 

adopting organisations (IAOs). Following this, the thesis critiques the levels of analysis 

of innovation within construction, examining the industry, firm and project level 

approaches. A number of determinants of innovation within construction are identified, 

however whilst project based factors and the nature of construction have an impact on 

the direction and potential for innovation within construction as a whole, it does not 

explain difference between innovative and non-innovative firms. Discrepancy between 

innovative and non-innovative firms is explained in part by the ability and willingness 

of individuals within the firm, but these are argued to be underpinned by the resource 

envelope of the firm, and related to the presence of resources termed ‘slack’. However, 

the definition, functions of slack have yet to be explored within construction, presenting 

a gap in knowledge. 

Chapter 3 examines the concept of organisational slack, or simply ‘slack’, its definition 

functions and relationships established within mainstream management literature, 

providing a comprehensive review of the concept. As can be seen existing literature 

forwards a number of definitions and constructs in order to understand organisational 

slack and distinguish it from ordinary resources. These are explored, critiqued and the 
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more appropriate carried forward. Following this, the presence of slack within the firm 

is argued to provide a number of functions in order to facilitate innovation and 

performance. Once again, these are explored in order to understand the benefit or harm 

that may be derived from organisational slack. Further to this two conflicting 

perspective of the presence of slack were critiqued, a positive view supporting the 

presence of slack, and the negative view arguing for its removal or reduction from 

firms. Finally, this chapter examines the number of approaches to measuring slack that 

may be taken by the researcher. This thesis distinguishes work based upon its method of 

slack measurement (objective or subjective) and the interest of the slack measurement 

system (amount of slack or changes in levels of slack). 

Chapter 4 develops theoretical linkages between the concept of organisational slack 

above and the firm level determinants of innovation. Theoretical links were extrapolated 

in order to connect the individually examined concepts of innovation in construction, 

and organisational slack. Drawing upon the resource dependency of the cultural 

determinants of innovation within construction firms, links were made between the 

managerial actions and the presence and functions of slack within the firm. Although 

theoretical links were made, it was argued that the ability to test this relationship was 

fundamental defective; ultimately, performance of the firm is forwarded as a suitable 

proxy measure for innovation, and being reinforced by the resource-based view of the 

firm. This chapter concludes with hypotheses regarding the relationship between the 

level of slack and firm level performance (used as a proxy for innovation). 

Chapter 5 outlines and demonstrates for the reader the assumptions, methodology and 

research design adopted for the research within this thesis. This chapter reviews 

literature regarding the selection of an appropriate research strategy, paradigm, and 

stance for the research within this thesis. Further to this, chapter 5 examines criteria 

necessary to establish a ‘good theory’, and contrasts these criteria against the developed 

theory in chapters 2-4. Following this, the research designs adopted for this research are 

presented. Study 1 taking an econometric approach to examining slack and the firm, 

using statistical techniques and adopted measures to test the slack-innovation 

relationship. Study 2 incorporated semi-structured interviews to explore the slack-

innovation relationship to support the assumptions used to build Study 1.  
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Chapter 6, 7 and 8 discuss the findings and analysis from the research studies. Chapter 6 

is composed of three parts, the first discusses the analysis and findings from the 

construction context, and the second part repeats the analysis within the manufacturing 

context. The findings support evidence for a relationship between slack and firm 

performance within both contexts. Chapter 7 is a further development of the analysis, 

which compares the results obtained in the manufacturing and construction contexts, 

then evaluates these results against existing literature. This further supports evidence for 

a relationship between slack and firm performance within the construction context, and 

the underlying innovation of the firm. Chapter 8 provides analysis of Study 2, 

demonstrating that the innovation is measured in practice using financial metric to 

assess innovation outcomes, further that slack is seen as a factor in determining 

innovation and firm performance. 

Chapter 9 presents a discussion of the findings of the research studies in relation to 

existing literature discussed within the literature review. The chapter continues by 

examining the research projects ability to meet the specified research objectives.  

Chapter 10 concludes the thesis by reflecting upon the quality of the research and its 

contributions to research design and practice. This chapter also provides a number of 

contributions as conclusion of the thesis, also discussing the limitations of the research 

and recommendations for further research. The chapter is concluded by a discussion ton 

the implications for slack research following this research.  
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Chapter 2. Revisiting innovation in Construction 

2.1 Introduction 
Innovation is generally held to be a desirable objective for firms both within and outside 

the construction sector. By innovating, firms might reduce costs (Kissi et al. 2012), 

improve value added, obtain a competitive advantage (Slaughter 2000; Stewart & Fenn 

2006; Bowen et al. 2010; Volberda et al. 2013) and ultimately continue to survive in the 

marketplace (Egbu et al. 1998; BIS 2013). Consequently, it is not surprising that 

innovation is considered central to the business models of many firms (Slaughter 2000).  

‘Innovation’ remains a complex phenomenon, while some offer definitions of 

innovation as an applied idea (Rogers 2003), others insist on these ideas being 

successfully exploited (Stewart & Fenn 2006), and further still other suggest that 

innovation be limited solely to a concepts first application (Medina et al. 2005). This 

chapter unpacks the complexity of defining innovation - in part a consequence of the 

many fields in which the concept has historically been defined - to develop a definition 

capable of raising the issues tackled by this work.  

In spite of the suggested benefits of innovation in construction, innovation is claimed to 

occur less readily than in other sectors. This problem has been studied many times by, 

for example, the seminal works of Blayse & Manley (2004) and Winch (2003) who 

argue respectively that the inherit characteristics of construction inhibit innovation, and 

that comparisons between sectors do not fairly examine the construction sector. Despite 

ongoing examination of innovation in construction, the knowledge contributed has had 

limited impact in helping either industry or academia understand why some firms are 

innovative and others are not, and it therefore has had little impact on practice. This 

chapter explores the factors that underpin the firm’s capacity to deliver innovations and 

its ability to engage with the act of innovation, rather than focusing on the mechanics of 

the innovation process that have been the focus of many prior works.  

As will be seen, approaching innovation from this perspective allows research to 

distinguish between firms capable of innovation and those not. It is argued that this 

allows the resources made available to the innovation process to be studied, rather than 

the mechanics of those processes themselves. This chapter thus addresses a critical, but 
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overlooked aspect of innovation: the availability of the resources required to innovate 

and the propensity of a firm to use those resources to innovate.  

2.2 The Study of Innovation 
Innovation underpins the economic growth of economies and industry by being a key 

source of competitive advantage for firms (Damanpour & Wischnevsky 2006; Bowen et 

al. 2010; Dodgson & Gann 2010; Abadi & Fenn 2012). Beyond this, research councils 

fund work into exploring innovation as it has the potential to allow firms to meet the 

demands of customers (Gambatese & Hallowell 2011b); improve the profitability and 

productivity of firm and their overall performance (Choi et al. 2009; Gambatese & 

Hallowell 2011b; Abadi & Fenn 2012); improve competition within the construction 

sector (Blayse & Manley 2004; Erbil & Akincitürk 2010); improve economic growth 

and living standards (Aouad et al. 2010; Whyte & Sexton 2011); and ultimately benefit 

the economy as a whole (Tatum 1986; Barrett et al. 2007; Czarnitzki & Kraft 2010; 

Loosemore & Holliday 2012; Seaden et al. 2003). Additionally, in order to reduce the 

environmental impact of the construction sector and meet the required governmental 

standards, large scale and extensive changes are required within the construction 

context, which will rely heavily upon the firm’s ability to innovate (Shaw et al. 2010; 

Whyte & Sexton 2011; Loosemore & Holliday 2012; Hardie 2010). While 

environmental issues are not the focus of this work, they play a key role in the rhetoric 

involving construction literature (Thorpe et al. 2008). For example, government set 

targets to reduce CO2 emissions by 2050 (see Whyte & Sexton 2011) will only be met 

through extensive innovation within the construction sector.  

Construction firms continue to face the challenges of increased competition, radical 

technological change, increased product complexity and tougher regulations. To 

withstand these challenges, Shaw et al. (2010) encourage construction firms to develop 

or adopt new innovations. As observed in other sectors, innovations are held to provide 

construction firms with a competitive advantage (Kissi et al. 2012) necessary to 

navigate their environment. In construction, Kissi et al. (2012) argue that construction 

related innovations address a range of issues including: problem solving on-site; 

improving project performance; responding to expectations from clients; and 

maximising profit.  
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The advantages that can be derived from innovation fuel the need to understand the 

phenomenon more readily. It is argued that central to understanding the complexities of 

innovation are differentiating between the innovative and non-innovative units of 

analysis. Where innovation, and its outcomes (both risk and reward), is considered 

desirable by construction firms, i.e. firms want to be innovative. Revealing these 

differences is vital as innovation ties into not only the firm, but also the sector as a 

whole, and thus the national economy (Barrett et al. 2007). 

2.3 Current state of innovation in construction 
Despite the need for innovation, within the construction sector as a whole, innovation is 

often argued to occur less frequently than other sectors (Tatum 1986; Koskela & 

Vrijhoef 2001; Reichstein et al. 2005; Erbil & Akincitürk 2010; Hardie & Newell 

2011). Within construction literature two prevalent lines of thought offer explanations 

to the lack of innovation within construction. The first, offered by Winch (2003), argues 

that this apparent ‘lack’ of innovation within the construction sector is the result of 

biased measurement, which excludes a substantial amount of innovation within the 

construction sector such as design. Further bias is argued to exist as a substantial section 

of the automotive industry considered to be ‘non-innovative’ is excluded from the 

comparison. Thus leading to a comparison that rarely favours the construction sector. 

The second explanation is summarised by Blayse & Manley (2004), in which the unique 

nature of construction products (e.g. project based nature, longevity, cost, maintenance, 

complexity) and the subsequent characteristics of the sector (e.g. fragmentation, 

adversarial relationships, risk aversion, diminished resources) inhibit the potential for 

innovation within the construction sector.  

As stated within Chapter 1 it is maintained that ‘construction’ cannot continue to be 

defined so narrowly to include only ‘core construction firms’. ‘Construction’ as a whole 

is much broader than simply its core, overlapping and connecting with many other 

industries will ill-defined boundaries (Groák 1994). Barrett et al. (2007) recognise the 

existence of parallel activities such as architectural and technical consultancy and 

upstream activities such as mining, quarrying and manufacturing as being part of the 

construction sector. Research must consider construction in its entirety, and accept the 

large array of firms that support and function within the construction context. Therefore, 

when discussing innovation must begin to look beyond a narrow definition of 

construction, and consider the plethora of innovative firms wider spectrum of industries 
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within the economy. The narrow definition of construction results in construction being 

seen as ‘non-innovative’ as a whole, with its innovative activities not being identified. 

As stated within Chapter 1, a definitive list of firm SIC codes considered part of 

construction can be found in Appendix 1. 

Further this, the measurement of innovation is also a significant issue. Innovation is a 

multifaceted and varied subject, as discussed later, innovation is a complex and 

dynamic construct (Damanpour et al. 1989) leading to issues in its measurement and 

quantification. As such, its measurement can be equally complex, with indicators 

having both strengths and weaknesses in its measurement (Smith 2004). As discussed in 

Winch (2003) there is a disjointed effort to compare innovation in construction to other 

sectors, generating an apparent lack of innovation within the sector. Innovation however 

can, and does occur frequently within construction. However, it is typically ‘hidden’ 

from standard measures due to its incremental nature (Barrett et al. 2007; Harris & 

Halkett 2007). Although considered poor at innovating, increases in measures of 

innovation outcomes such as profitability, productivity and customer satisfaction all 

indicate that innovation in construction does occur (Barrett et al. 2007).  

Therefore, the arguments from Winch (2003) are considered justifiable. Regardless of 

the explanation behind the perceived lack of innovation within construction, innovation 

can and does occur within the sector as it remains as competitive market (Gambatese & 

Hallowell 2011a). Which is demonstrated in the progressive improvements in a range of 

criteria; profitability, reduced number of defects productivity and customer satisfaction 

(Barrett et al. 2007).  

The criticism of the characteristics of construction hindering innovation has long been 

supported within construction literature, offering a perspective that seeks to explain the 

‘lack’ of innovation in construction. These characteristics are discussed in more length 

in Section 2.7.1. Whilst these explanations are insightful to a degree, it is argued that 

they to limit the exploration and understanding of innovation within the construction 

sector. The focus attention on the measurement of innovation and the supposed 

distinction of the construction sector respectively is argued to distance construction 

literature from the academic advancements developed within broader management 

literature. What remains is the fact that innovation does occur within construction. This 

should be used as a starting point for further inquiry, as opposed to focusing on why 
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construction is different or isolated. Consequently, both innovative and non-innovative 

firms may be found within construction, and it is argued that understanding the 

differences between these firms will reveal previously unexplored practices or 

perspectives that underpin the innovative capacity of the firm. 

Past work may provide insight into these practices and perspectives. Past studies of 

innovation in general have approached the concept from schools of thought and 

theoretical perspectives. Examples of such perspectives are the rational or behaviour 

view of the innovation process (Koskela & Vrijhoef 2001; Abadi & Fenn 2012), 

diffusion theory (Rogers 2003) and organisational innovativeness research (Wolfe 

1994). 

Due to these differing perspectives, researchers vary dramatically in their 

conceptualisation of innovation, with no single definition or interpretation dominating 

the debate (Leiringer 2003). Different approaches to innovation argue that its 

emergence is dictated by (but not limited to): the demands of the market (Elster 1983); 

access to resources (Schumpeter 1934); and the ability of individual (Nelson & Winter 

1974). As a result, it is not possible to provide a complete historical account of all the 

schools of thought relating to innovation. As the context of this study is construction 

and the ability of the firm to deliver innovations, this study explores perspectives of 

innovation found within construction and where possible those related to the firm as a 

unit of analysis. 

As stated previously, innovation is a vital component to construction firms, the sector 

and the economy as a whole, in spite of this importance and the extent of research into 

the concept, innovation remains highly complex. Many authors offer different 

definitions of innovation, and with the consensus being that there is no single definition 

of innovation (Blayse & Manley 2004; Damanpour & Wischnevsky 2006; Davies 

2006). Without providing a clear definition of innovation, research cannot be critiqued, 

compared or progressed in any meaningful fashion. The following explores innovation 

and its varying interpretations to provide a definition to use as a foundation from which 

this concept might be explored further 

2.4 Exploring the concept of innovation 
Innovation is complex, non-linear and dynamic (Leiringer 2003; Aouad et al. 2010), it 

is also a complex construct (Damanpour et al. 1989) with many interpretations and 
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application. Innovation in construction, depending on the definition, can vary from 

construction specific: Solar powered, rainwater collecting hot water systems (Hardie & 

Newell 2011) or foundation engineering (Egbu et al. 1998), to generic in integration of 

mobile phones (Sexton et al. 2006). Colloquial use of the term carries many meanings, 

often leading to confusion regarding what it is and is not considered to be. Dodgson and 

Gann (2010:13), for example, attempt to skirt this complexity by defining innovation as 

“ideas successfully applied”, but also acknowledge the frailty of this definition by 

questioning what constitutes an idea which is ‘successful’ or when such an idea is 

actually ‘applied’. On the other hand, some authors are much clearer regarding their 

presented definitions of innovation. For example, construction researchers Kissi et al. 

(2012:12) define innovation as “the generation or adoption of ideas; design concepts or 

delivery processes, new to the adopting organisation, which when implemented will 

yield a reduction in cost and/or time associated with project delivery and improve the 

quality of outcome”. 

In order to progress this study a clear definition must be constructed or adopted in order 

to illustrate the perspective of the author in regards to this concept and provide a 

foundation of further development. The chosen definition reflects the author’s 

perspective of what is considered ‘innovation’ and as a result dictates the framework of 

the discussion of the concept. 

From a review of prevailing discussions of innovation, it is contended that there are 

three aspects to the ambiguity of interpreting innovation: distinguishing innovation from 

‘invention’; distinguishing innovation from ‘change’; and understanding whether 

‘innovation’ refers to an ‘object’ or a process or combination of the two. Innovation 

must be understood first by these aspects, prior to its definition, and the exploration of 

perspectives of the concept itself. The following distinguishes innovation from other 

concepts. 

 Disambiguating Innovation ‘object’ from Innovation process  2.4.1

When discussing innovation, ambiguity can arise in establishing what ‘innovation’ 

actually is. Past studies have positioned innovation as the result of a process (i.e. an 

output or conclusion of a set of activities), the process itself (i.e. a set of activities – 

sequential or non-linear) or a combination of the two (Leiringer 2003). Literature may 

conflate whether ‘innovation’ is: a set of activities that lead to an outcome or object, or 
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the object itself. The discussion of the innovation process is traditionally due to an 

analysis of ‘innovation’ itself, where an instance of innovation is the unit of analysis, as 

opposed to the analysis of the firms’ propensity to deliver innovations (Damanpour & 

Wischnevsky 2006). This work chooses to characterise innovation as an ‘object’ as 

opposed to what is considered a black box process that it results from. For clarity, the 

latter view of innovation as a process shall hereafter be described as the “innovation 

process” and the subsequent object shall be termed “innovation.” With this distinction 

drawn, this work continues to focuses on “innovation” as single identifiable objects that 

occur within the firm.  

 Distinguishing Inventions from Innovations 2.4.2

In the exploration of definitions of ‘innovation’, a primary concern is that inventions be 

made distinct from innovation as confusion can otherwise result when the above view of 

innovation is adopted, as both inventions and innovation represent something ‘new’ 

(Schumpeter 1934; Winch 1998; Kaiserfeld 2006). This component of ‘newness’ can 

cause innovation to be misinterpreted as an invention, or vice versa, thus these concepts 

must be made theoretically distinct.  

 

Schumpeter (1934), a leading author on innovation, distinguished between innovation 

and invention: Invention being the generation of ideas and innovation their application 

(Slaughter 1998; Leiringer 2003; Dodgson & Gann 2010). This distinction arises from 

the view that “inventions are economically irrelevant” (Schumpeter 1934:88), therefore 

inventions require application to contribute to the market place and become 

economically relevant. It is this application that distinguishes invention from 

innovation. This perspective is also adopted within construction literature (e.g. Winch 

1998; Slaughter 1998). Slaughter (1998: 226) extended the distinction, arguing that 

invention is “a detailed design or model of a product or process, which is clearly 

distinct from the existing arts, while innovation need only be novel to the unit of 

adoption”. This notion of relative novelty can simply mean that an invention is new to a 

particular firm yet may have existed in another context for some time. Therefore it does 

not matter if an idea is “objectively” new in the sense of time since its first creation (Lu 

& Sexton 2009), innovations only have to be novel to the unit of adoption (i.e. a 

particular firm), whereas inventions must be novel to the existing arts and the entire 

world (Kaiserfeld 2006; Hardie 2010). This is why, for example, patents will only be 
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granted to an invention in the absence of prior art, whereas novel concepts with prior 

application may be termed as innovations. 

 Differentiating Innovation to Change 2.4.3

Innovation may also be confused with the regular changes that occur within a firm. 

While innovation is conventionally distinguished from invention as above, Leiringer 

(2003) notes that definitions of innovation seldom explicitly distinguish between 

innovation and change.  

Leiringer (2003) argues that, in addition to being new, an innovation must also bring 

about a change that has a positive effect. An example of this distinction can be seen in 

construction literature where (Barrett & Sexton 2006:337) define innovation as “the 

effective generation and implementation of a new idea, which enhances overall 

organizational performance”. Because of this position, and the definition above, it is 

clear that Leiringer (2003) must exclude those changes that do not benefit the firm (that 

is, the unit of adoption) from being considered innovations. This perspective however, 

is rejected as it forces the distinction based upon an success factor that might take 

months or years to provide tangible evidence to determine. 

In order to separate the two concepts, rather than attempting to distinguish innovation in 

relation to an success criterion, this work retains Damanpour & Wischnevsky’s (2006) 

core distinction between innovation and change; namely the notion of “newness” or 

novelty. It is argued that the perception of novelty (i.e. newness) is central to 

distinguishing innovation from change, and not the success of an innovation or a change 

(Johannessen et al. 2001). Novelty relates to a relevant unit of adoption (i.e. the firm), 

therefore, innovations are seen to be changes that are novel to the firm, while changes or 

past innovations that have been developed by the unit previously are labelled as 

changes. 

2.5 Defining of Innovation 
As already stated, innovation can be interpreted and defined from many perspectives 

throughout general and construction literature. In this work so far, the concept of 

innovation is considered to relate to a ‘new idea’ or concept, which is applied within the 

firm, thus distinguishing innovation from invention and change. In response to the 

notion of something being ‘new’ Johannessen et al. (2001) raise three questions that 
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must be resolved to provide a complete definition of innovation. The researcher must 

consider: what is new; how new; and new to whom? 

• What is new? – This concerns how innovation is operationalised, as previously 

stated within this research, innovation is seen as an ‘object’ that is the result of a 

black box set of activities. 

• How new? – This concerns the extent to which the innovation deviates from 

what already exists. While some authors argue the requirement of a significant 

advancement in practice to be described as an innovation, other such as 

(Slaughter 2000) dictate innovations as being “non-trivial”  

• New to whom? – Related to the domain in which an innovation is applied. In 

essence this is the unit of adoption be it firm level, project level or industry 

level. The distinction of this domain, or what Damanpour & Wischnevsky 

(2006) call the boundary of newness, dictates much about what defines an 

innovation. A clear definition of innovation must provide a relevant unit of 

adoption in order for the concept to be distinguished and explored further. 

 

As stated, innovation remains a complex concept with multiple interpretations 

(Armbruster et al. 2008). This discussion seeks to establish a fully formed and debated 

definition of innovation as a foundation for further exploration. The number of possible 

definitions of innovation can lead to confusion in its discussion due to the conflicting 

interpretations that exist (Dodgson & Gann 2010). The following provides a list of some 

of the most common definitions of innovation that have been found within general and 

construction research. Although not exhaustive, this list illustrates the variation in 

approached to defining innovation. In each can be found a mixture of the elements and 

differences of those elements that have been discussed so far: 

1. Barrett & Sexton (2006:337) definition where innovation is seen as “the 

effective generation and implementation of a new idea, which enhances overall 

organizational performance”1. 

2. Rogers (2003:11) defines innovation as “an idea, application or a subject which 

is considered new by a person” 

                                                 
1 Emphasis added 
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3. Slaughter (1988:226) “a non-trivial change and improvement in a process 

product or system that is novel to the institution developing the change” 

4. BIS (2013:23) “the successful exploitation of knowledge and new ideas to create 

new or improved products, processes and organisational structures” 

5. Dewar & Dutton (1986:1422) who define innovation as “[The application of] an 

idea, practice or material artefact perceived to be new by the relevant unit of 

adoption”. 

6. Choi et al. (2009:1725) “Intended and planned changes within a business entity 

that include product, process, and management (organisational) innovations”. 

7. Armbruster et al. (2008:645) “the use of new managerial and working concepts 

and practices.” 

Whilst the selection of definitions above presents a varied array of definitions, only one 

definition may be adopted as an appropriate representation of the author’s perspective 

of what defines innovation. A definition must relate to something new, that is applied 

within an unspecified unit, and not to something objectively new (Lu & Sexton 2009). 

Although the firm has been established as the unit of analysis, within the 

conceptualisation of innovation this must be allowed to vary.  

The definition provided in Barrett & Sexton (2006) is selected because it is considered 

an appropriate representation of innovation in practice that is compatible with the 

perspective of the researcher, whilst also answering the questions put forth by 

Johannessen et al. (2001). Secondly, is a definition developed within construction and 

one that resonates with construction practitioners from both large and small firms 

(Barrett & Sexton 1998; Barrett & Sexton 2006). Thus innovation is defined as “the 

effective generation and implementation of a new idea, which enhances overall 

organizational performance”2.  

 Types of Innovation 2.5.1

The previous section has dealt with defining and distinguishing innovation from other 

concepts. Innovations in themselves however, can take multiple forms within the firm 

and must also be explored. Innovation can vary from the development of new pre-cast 

concrete techniques, the use of digital technology (Egbu et al. 1998) to even new forms 

of partnering (Harris & Halkett 2007). Authors typically use constructs to differentiate 
                                                 
2 Emphasis added 
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innovations based upon common characteristics, traditionally in relation to its 

application or purpose. Innovations in their broadest sense are divided into types to 

allow the researcher more in-depth examination of the concept. This section focuses 

upon highlighting the different conceptual types of innovation themselves, as objects, 

and characteristics that are typically discussed in innovation literature.  This section 

does not seek to debate the implications of the socio-technical framework for 

understanding innovation. The socio-technical perspective of innovation is concerned 

more closely with the diffusion of a particular innovation, and how the social system 

interacts with the innovation, however, this does not relate to different characterisations 

of innovation.  

Constructs differentiating types of innovation can be found throughout general and 

construction literature on innovation. In a macroeconomic study of technical change 

Schumpeter (1934:66) originally suggested five types of innovation: the introduction of 

a new good; the introduction of a new method of production; the opening of a new 

market; the opening of a new supply source; and the carrying out of a new organisation 

of any industry. However, since then, construction literature has typically addressed 

alternative constructs. 

Within construction literature, innovation research often explores product, process and 

service innovations (Lu & Sexton 2009), with a frequent over emphasis of those relating 

exclusively to construction. However, it is contended that innovation can take broader 

forms, and is not limited to the conventional product service and process construct. 

Volberda et al. (2013) recognises that innovation research, in general, over emphasises 

technical innovations, a perspective also seen in construction literature is that 

innovation must represent not only technical but also organisational and service 

innovations (Aouad et al. 2010). 

A broader construct can be seen in Subramanian and Nilakanta (1996), where the 

authors split innovations into an ‘administrative’ and ‘technical’ dichotomy. In 

Subramanian & Nilakanta (1996), administrative innovations affect the social system of 

firms, consisting of the firm members and their relationships, while technical 

innovations affect the technical system of a firm, which produces its services or 

products for market. Damanpour (1991) clarifies this distinction, noting that technical 

innovations support what the firm does in terms of its products and services, whereas 
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administrative innovations influence its social factors. An example of a technical 

innovation for the construction context might be a novel process for assembling 

concrete formwork for contracting firms, or a novel computer-modelling program for 

architectural firms (Sexton et al. 2006; Hardie & Newell 2011). Administrative 

innovations are typically non-technological in nature (Volberda et al. 2013). Examples 

of administrative innovation include new organisational structures, new staff practices, 

new efficiency processes, novel contracts (Birkinshaw et al. 2008). Further to this 

construction specific administrative innovations include, new procurement processes, 

novel contracts, or organisational re-structuring.  

Construction research on innovation must cast a ‘wider net’, and consider the 

importance of all innovations that might occur, and ensure that practices and research 

do not stifle or limit instances of innovation which might be of great importance. 

Neither Subramanian & Nilakanta (1996) nor Schumpeter’s (1934) categorisation are 

typically recognised in the construction literature. Construction literature predominantly 

favours a more narrow perspective of product, process and service innovations (Lu & 

Sexton 2009), which typically focuses upon technical innovations within construction 

firms or projects. Consequently, this perspective overlooks the important role 

administrative innovations might play within the firm and lessons that might be learnt 

from their development. Seaden et al. (2003) suggested that technologically innovative 

firms are also innovative elsewhere in the firm, and that innovativeness permeates 

within the firm. This is recognised in construction literature; Winch (2003), Reichstein 

et al. (2005), Barrett et al. (2007) and BIS (2013) all recognise that current approaches 

to innovation fail to capture the true extent of innovation within the construction 

context, which is hidden within problem solving and alternative organisational 

investment.  

Nevertheless, whilst distinctions might be made between the different types of 

innovation that emerge, what is important is that this work recognised the importance of 

how broadly or narrowly innovation can be examined depending upon the chosen 

construct. Of note is that this work does not seek to differentiate between innovation 

types, but does propose that innovations within the firm are most appropriately 

characterised as administrative and technical innovation.  
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Although innovation might differ in their form and function within the firm, it is 

contended that they share the same underpinning factors, which are explored later in 

this chapter; this construct is carried forward but not examined further. This work 

focuses upon the factors relating to innovation as a whole, following Van de Ven (1986) 

who argued that the distinction of innovation types is unnecessary and fragments the 

understanding of the innovation process. The discrepancy between innovating and non-

innovating construction firms, does not prescribe itself to importance of one type of 

innovation over another. 

2.6 Approaches to innovation 
As stated previously within this thesis, innovation remains an integral concept for the 

construction firms. Innovation relates to not only improvement in terms of cost, quality 

and efficiency on projects (Erbil & Akincitürk 2010), but also the opportunity to 

improve profitability of the firm (Reichstein et al. 2005), improved firm performance 

(Choi et al. 2009), meet environmental challenges (Hardie & Newell 2011) and 

ultimately firm survival (Egbu et al. 1998; Mousa et al. 2013). Innovation is chosen to 

be explored again not solely for its importance to individual construction firms, but also 

its importance for unintended spill over effects on environmental sustainability, 

improved living standards, and the economy as a whole (Barrett et al. 2007).  

As argued above, construction literature has overemphasised construction innovations, 

overlooking the non-technical innovation such as organisational and marketing 

innovations that are not construction specific but operate within its context. The 

following sections discuss the common approaches to innovation within literature, 

examining the innovation process, market and resource based drivers of innovation, and 

finally the purpose of innovation itself.  

 The process of innovation 2.6.1

In attempts to understand innovation, many authors focus upon the process or processes 

by which innovations are developed (Damanpour & Wischnevsky 2006). Innovation is 

often considered consist of the process or activities that leads to its generation, as well 

as the novel concept itself (Damanpour & Wischnevsky 2006). However, within this 

thesis these two concepts are seen as being separable, and are made distinct. As stated 

earlier, innovation is considered to exist as an object, which results from a set of 

activities termed the innovation process. Within general management literature process, 
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theory research examines the nature of the innovation process; investigating how and 

why innovations emerge, develop and grow (Wolfe 1994).  

The study of the innovation process is dominated by two schools of thought; the rational 

school and the behavioural school (Barrett & Sexton 2006), both of which shall be 

discussed here. Within the rational school, the innovation process encompasses a wide 

variety of activities from concept to final development of the innovation. These 

activities are typically set into a model of sequential stages (Wolfe 1994). An example 

of an innovation process can be seen below in Figure 3. This example of the innovation 

process moves from knowledge to the decision to adopt, or reject a novel ideal, 

following this ideas are implemented and finally confirmed. This is one among many 

models of the innovation process. As seen in Damanpour & Wischnevsky (2006) and 

Wolfe (1994) there are a number of different interpretations of the innovation process. 

 

 

Figure 3: A Model of Stages in the Innovation-Decision Process (Rogers, 1995) 

Whilst some authors seek to examine the innovation process as sequential set of 

activities, it must be remembered that innovation, and its related process, is considered 

to be a highly complex phenomenon, and most importantly non-linear (Aouad et al. 

2010). As such, the rational school falls under criticisms for not accurately portraying 

the dynamic movement and uncertainty of the innovation process (Barrett & Sexton 

2006). In turn, this lead to the behavioural school that view the innovation process more 

as ‘controlled chaos’ (Sexton & Barrett 2003), in that the innovation process is a 
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nonlinear cycle of divergent and convergent activities that may repeat over time and at 

different organisational levels (Van de Ven et al. 1999:16). In spite of less recognition 

of this perspective (Barrett & Sexton 2006), the innovation process in project-based 

firms such as construction firms is considered to be behavioural in nature (Abadi & 

Fenn 2012). Construction researchers Barrett & Sexton (2006) found evidence 

suggesting that innovation is cyclical and non-linear within firms. Regardless of 

whether innovation is technical or administrative, the processes involved in its 

generation remain complex (Aouad et al. 2010). Whilst linear models have dominated 

construction literature, it is more widely accepted that the innovation process is far from 

linear and in fact messy, unpredictable, and full of feedback loops and setbacks 

(Loosemore & Holliday 2012). 

While many authors might focus upon the innovation process to understand the nature 

of innovation, the focus of this research is to understand the firms’ propensity of 

innovation. As such, focus must remain on differentiating innovative and non-

innovative firms, preventing a debate on the process of innovation at any great length. 

While it is accepted that there is evidence supporting identifiable innovation stages, and 

that they occur throughout all contexts, its argued that the degree to which they occur 

sequentially and predictably is less concrete (Wolfe 1994). Maintaining the perspective 

of Abadi & Fenn (2012) it is argued that there is no precise recipe for innovation, and 

that the innovation process is more complex, and inherently uncertain than can be 

accurately portrayed in a stepwise conceptualisation (Leiringer 2003).  

Therefore, it is argued that the innovation process be considered as behavioural in 

nature for the purposes of this thesis, and not explored any further. As such the 

innovation process is considered a black box process, wherein inputs are consumed by 

the innovation process, which outputs are considered innovations within the firm.  

 Market and resource based views of innovation 2.6.2

There are considered to prevailing schools of thought which offer explanations on what 

drives innovation which are maintained within construction literature: the market based 

view and the resources based view (Barrett & Sexton 2006). These perspectives argue 

that consumers or producers in the market respectively stimulate the emergence of 

innovation. 



  Revisiting Innovation in Construction  

- 33 - 
 

The market-based view contends that it is the market conditions that provide the context 

that stimulates or restricts the direction and amount of innovation generated by firms 

(Manley 2008). From this perspective, the principal drivers of innovation are the 

industry structure and the competitiveness of the environment (Lu & Sexton 2009). The 

market-based view of innovation is argued by the author to parallel to the Neo-classical 

theory of technical change presented by Elster (1983) which discusses innovation. The 

neo-classical theory diminishes the importance of a resource base, and the driving effect 

on innovation, by assuming that technology and knowledge are constant visible and 

available to all. Therefore, the availability of technology, resources and knowledge are 

universal between organisations. Innovation, results from a desire to use a combination 

of technologies in order to maximise profits, by exploiting the demands of the market. 

In essence, it is the demands of the consumers, which dictate the direction, and extent of 

innovation by generating this demand. For example, within the construction context, a 

shift of consumer demands towards a particular environmental solution would lead to 

innovations surrounding this solution as there is a demand-pull.  

In contrast to the above, the resource based view places emphasis on the resource base 

of the firm as the driver of innovation, unlike the market based view where the 

importance of resources is diminished. The resource-based view of the firm emphasises 

the firms’ attempts to nurture resources that enable innovation to occur (Lu & Sexton 

2009). Schumpeter (1934:66) argues that innovation, or what he refers to as “carrying 

out new combinations”, results from the availability of existing resources and the ability 

of the individual(s) or firm to generate combinations of said resources into novel 

constructs.  

The resource-based view argues that the volatile and dynamic markets are not suitable 

for providing an explanation for the emergence of innovation (Barrett & Sexton 2006). 

Rather it is the resource profile of the firm that offers a more appropriate explanation of 

innovation. Although it might be argued that the market creates demand (‘market pull’) 

for innovation, Schumpeter (1934) argues that, by combining resources in new ways, 

the producer initiates change and not the consumer (‘resource-push’). Through 

marketing, the producer teaches the consumer to want new or different things and 

thereby reduces the importance of the market effect on innovation.  
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The resource-push view of innovation explains how firms can develop ‘new 

combinations’ or innovations through the utilisation of resources, offering a means to 

examine differences between firms’ relative to their level of innovation. Schumpeter 

(1934) contends that firms innovate by combining an existing base of old combinations 

of technology, knowledge and resources in new ways to produce innovation. A key 

constraint on the individual’s, and consequently the firm’s ability to innovative is, 

therefore, the availability of resources to them (Barrett & Sexton 2006). 

The resource-based view of innovation is most appropriate for this research as it focuses 

on systematic differences across firms in their ability to mobilise resources for 

innovation (Gann & Salter 2000). The resource-push view of innovation clarifies the 

role of resources as a factor of production specifically in relation to innovation. With 

this and the above in mind, this work terms adopts available resources as the primary 

focus for investigation due to the extent of their influence over a producer’s propensity 

to innovate (when viewed from the market). 

 Innovation generation and Adoption: The purpose of Innovation 2.6.3

The potential benefits of innovation, both to the firm, the construction sector, and the 

economy as a whole have been cited frequently within this thesis. However, what 

remains important for debate, in conjunction with the market or resource drivers 

debated above, is the intended purpose of developing innovation that drives 

construction firms to innovate. Though it is maintained within the thesis that innovation 

is a positive and desirable objective for the firm, it is also important to understand why 

this is so.  

In general, innovation is considered beneficial to the firm within literature. Sexton & 

Barrett (2003) argue that the ‘value’ neutrality of many innovation definitions reveals 

the dominant assumption that innovation is a beneficial action, which fails to recognise 

the association between innovation and risk and uncertainty. Nevertheless, within 

construction literature there is an overwhelmingly positive attitude towards innovation 

(Davies 2006). Within this thesis the adopted definition is explicit regarding its purpose 

to improve overall organisational performance. However, it is maintained that 

innovations in themselves carry with them a certain degree uncertainty and the risk of 

failure (Sexton & Barrett 2003; Leiringer 2003; Abadi & Fenn 2012), which is an 

inherent property of the novelty of the concept within the context of its application. 
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Therefore, this thesis upholds the perspective that innovation does not guarantee benefit 

for the firm, but offers the potential for the firm to derive benefit from an innovation, 

which would not exist without said innovation. 

Yet, in the face of this uncertainty, firms continue to strive to innovate. Innovation is 

continually attributed to a benefits such as being able to meet the demands customers 

(Gambatese & Hallowell 2011b); obtain and maintain a competitive advantage for firms 

(Damanpour & Wischnevsky 2006; Bowen et al.. 2010; Dodgson & Gann 2010; Abadi 

& Fenn 2012); and improve the profitability and productivity of firm and their overall 

performance (Choi et al.. 2009; Gambatese & Hallowell 2011b; Abadi & Fenn 2012). It 

is argued that understanding the firm’s aspiration to develop innovations may be 

revealed by distinguishing between firms that predominantly generate innovations and 

firms that predominantly adopt innovations.  

Innovation generating (IGO) or innovation adopting organisations (IAO) 

While the thrust of this investigation is to examine the difference between innovation 

and non-innovative firms, differences are found between innovative firms. Innovation 

studies may categorise firms as innovative firms if they adopt an innovation earlier than 

the majority of their counterparts in the industry (Subramanian & Nilakanta 1996), 

distinguishing between innovators, and their imitators. This thesis briefly distinguishes 

between innovation generating (IGO) and innovation adopting organisations (IAO) as a 

means to examine innovative firms, and understand the purpose of innovation. This 

discrepancy might be considered a finer distinction to the comparison between 

innovation and non-innovative organisations. These types of organisation (i.e. firms) 

differ in the means by which they innovate and consequently as will be seen according 

to the primary purpose of producing innovations. Damanpour & Wischnevsky 

(2006:272) state the following: 

“The generation of innovation results in an outcome, be it a new product, service 

or technology, which is at least new to an organisational population. A second 

organization adopts this innovation by acquiring it from or by imitating the 

organization, that has produced it. As such, adoption basically means that the 

innovation is developed elsewhere, not in the adopting organization”  

Examples of IGO’s within the construction context would be firms who develop new 

computer-aided design (CAD) software, while IAO’s would be firms integrating mobile 
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phones into their communication practices (Sexton et al. 2006). Illustrated below in 

Table 1 , Damanpour & Wischnevsky (2006) distinguish organisational types, and make 

clearer the distinction between innovating and non-innovating organisations. Innovative 

firms, capable of both generating and adopting innovations are seen in cell A, while 

non-innovative firms, unable to deliver or adopt innovations are seen in cell D. 

Table 1: Organisational type and innovation (after Damanpour & Wischnevsky 2006:271) 

 Generation of Innovation 

High Low 

Adoption 

of 
innovation 

High 
A. Innovative  

organisation 

B. Innovation-Adopting  

organisation 

Low 
C. Innovation generating 

 organisation 

D. Non-innovative  

organisation 

  

Table 1 divides firms based upon their ability to generate and or adopt innovation. It is 

by these dimensions that generating and adopting organisations are distinguished. IGOs 

predominantly generate innovations (cell B) while IAOs source ideas from the 

environment for adoption (cell C) (Gambatese & Hallowell 2011a). The primary 

difference between IGOs and IAO is their approach to innovation, and how innovation 

is actually used within the firm. For IGOs, the critical issue is the innovation itself and 

its distinction from other existing products, services or technologies. On the other hand 

IAOs emphasise the assimilation of existing concepts into the firm, which are perceived 

to be new to its members. IGOs aim to match their organisations capabilities to new 

product and market opportunities, and see the generation of an innovation as an end in 

itself, such that a key goal of the organisation it to produce something new. IAOs seek 

to match their strategic requirements with innovations available in the market; 

innovation is not an end but a means to facilitate change that will contribute to 

organisational objectives e.g. overall firm level performance. Unlike IGOs, innovation 

in IAOs is a contributing factor to organisational success, but is not a critical success 

factor in itself. For example, IGOs might be firms on the forefront of construction 

technology, developing the latest advances in kinetic roads, 3D Concrete printing or 

solar roads (Lineshapespace 2014), while IAOs would be considered those who will 

take these same technologies on board when it meets their strategic requirements. For 
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example the adoption of 3D modelling technology, cloud sharing and modular 

construction that has become more prevalent in recent years (Raconteur 2015). 

Innovation Generation and Adoption Process 

As with the purpose of innovation differing between IAOs and IGO, as does the process 

by which innovation occurs. At its core, innovation generation is a creative process, 

while innovation adoption is a problem solving process (Duncan 1976). As with the 

process of innovation (see Section 2.6.1), there are differing interpretations of the 

generating and adopting process. Examples of these interpretations can be seen below in 

Figure 4. For Rogers (2003) the process for adopting innovation is considered to 

comprise on only two sub-processes: diffusion and adoption. While the process of 

generation has more stages in the recognition of need, research, development and finally 

commercialisation. 

 

Figure 4: Process of Innovation (after Damanpour and W 2006:##) 

Construction firms are argued to be typically representative of IAOs, although a 

minority of construction firms might generate innovations for the market, typically the 
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