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EXPLORING HUMAN RESO URCE INCENTIVISATION  

FOR PUBLIC SECTOR CONSTRUCTION PROJECT 

DELIVERY IN SCOTLAND  

Bolutife Oyemomi1, Billy Hare and Michael Tong 

Department of Construction and Surveying, School of Engineering and Built Environment, Glasgow 

Caledonian University, Cowcaddens Road, Glasgow, G4 0BA, UK 

The construction industry is largely accepted to be significantly human resource 

dependent.  This assertion justifies the importance attached to the motivational well-

being of human resources.  This importance is evidenced in the engagement of human 

resources, for the achievement of project goals, with incentives and rewards.  These 

arguments emphasise the influence held within human behaviours towards either 

successful delivery or failure of construction projects.  This research aims to critically 

evaluate the types and prevalence of incentive schemes implemented towards the 

successful delivery of public sector construction projects.  This research seeks to 

answer the question: how do workforce incentive schemes operate when administered 

to aid construction project delivery? A critical literature review provided 5 categories 

of incentives; financial, non-financial, intrinsic, extrinsic and disincentives.  This 

review justified the need for further understanding on human resource incentivisation.  

This revelation aided the adoption of a qualitative phenomenological approach to 

analyse the experiences of 9 purposive sampled professionals in public construction 

projects in Scotland.  The thematic analysis generated 4 initial themes, namely; 

incentives as corruption, financial dominance, the need to move beyond financial 

incentives and management hierarchical tensions.  This research recognises the need 

for approaches drawn from experiential attributes of engaged human resources within 

construction projects. 

Keywords: human resource management, incentives, motivation, public sector, 

reward 

INTRODUCTION  

The construction industry is largely considered to be significantly human resource 

dependent (Grebler and Burns 1982).  This understanding reinforces the need for a 

deliberate consideration of the human resource in management, practice and research.  

This consideration recognises the need to sustain the productivity of human resources 

within construction projects.  The motivation of human resources is argued to be a 

defining element in the productivity and performance of construction projects 

(Oyedele 2013).  These narratives provide the justification for the importance of 

incentives as an active motivational tool in the incentivisation process and successful 

delivery of construction projects. 

This paper presents a selection of knowledge, derived from practice and research, on 

human resource management, motivation, incentivisation and evaluation and how 
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these elements contribute to the achievement of successful project delivery in public 

sector construction projects in Scotland.  Key to this is the sourcing, collection and 

analyses of individual experience on human resource incentivisation in public sector 

construction projects in Scotland.  The Scottish government, like the UK government, 

places the construction of infrastructure such as roads, schools, hospitals, houses and 

so on as an integral component in achieving her socio-economic goals.  This 

significance provides an abundance of construction projects being executed and the 

opportunity for research is encouraged.  This research therefore aims to critically 

evaluate the types and prevalence of incentive schemes implemented towards the 

successful delivery of public sector construction projects.  Achieving this aim is based 

on answering the question, how do workforce incentive schemes operate when 

administered to aid construction project delivery? While numerous literature on 

human resource incentives exist, the need to contribute to the understanding and 

knowledge on this subject based on real life individual experience is considerable. 

Incentives 

The diversity evident in construction projects echoes into the understanding of human 

resource incentives.  Banfield and Kay (2008) defined incentives as the promise and prospect 

of reward(s) upon the achievement of an agreed outcome.  From a financial standpoint, 

incentives are financial payments received by an employee upon the achievement of 

previously set goals (Armstrong 2002).  The motivational viewpoint defines incentives as the 

outcomes of the motivational process where the need to achieve specific goals sets up drives 

intended at motivating the human resource to perform at their highest possible level (Luthans 

2005).  These definitions provide the criteria for an ideal incentive; specific goals or targets, 

performance measurement framework, incentive item (financial or otherwise) and the subject 

of incentives (the human resource). 

The incentivisation process requires the implementation of incentives in the form of incentive 

schemes.  The definitions for incentives schemes are a reflection of the understanding of 

incentives, however for the purpose of this research, these definitions present partial 

understanding.  With individuality highlighted, this research adopts Oyedeleôs (2013) 

definition of incentive schemes; a programme that initiates the interaction of social currencies 

between human resources and the organisations for which they work.  This research argues 

that this singular origin of a social interaction between these parties may manifest in varying 

forms such as financial, non-financial, rewards, penalties, internal and/or external 

interpretations.  According to Maycock (2009), an incentivised workforce would use 

performance as a bargaining tool for the highest possible benefit in return.  The incentive 

scheme implemented is the product exchanged for the achievement of the organisational goal 

thereby satisfying both the sponsor of the incentive and the beneficiary. 

Although this research seeks to emphasise a social viewpoint of incentives, the literature 

review presents the classification of incentives into five main classes, namely; intrinsic, 

extrinsic, financial, non-financial and disincentive. 

Intrinsic incentives 

The word óintrinsicô connotes an inward and naturally occurring origin.  This form of 

incentive is a response to internal behavioural traits exhibited by an employee towards 

the activity to be performed.  These incentives are self-generated and do not require 

the aid of external factors (Armstrong 2009).  Fryer et al., (2004), in agreement, 

stressed that the motivation and incentivisation required for the achievement of any 

project goal can be derived without the influence of external incentives, for no reason 

other than the pleasure and pride derived from executing the specific tasks and 

achieving the required goals.  Binderman et al., (2000) further stressed that naturally 

occurring intrinsic reward and incentivisation should be encouraged to thrive within 

employees and organisations.  Intrinsically induced rewards, which are generally 
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ignored, are argued to act as compensation for poor salaries and job insecurity largely 

prevalent in the construction industry (Caven and Diop 2012). 

Despite the advantages argued in favour of intrinsic incentives, the presented 

definitions of incentives negate the ideology behind any intrinsic form of incentives.  

The definitions of incentives connote external influence in the motivational process 

and any internally originating behaviour would be either a conscious or unconscious 

response to an external experience.  Internal incentives may retrospectively be referred 

to as external efforts by an incentive sponsor towards an incentive respondent aimed 

at inciting intrinsically influenced behaviours.  This is evident in Armstrongôs (2013) 

assertion; ñself-motivated behaviours occur when people take control of situations or 

relationships, direct the course of events, create and seize opportunities, enjoy 

challenges, react swiftly and positively to new circumstances and relationships and 

generally make things happenò.  These question the legitimacy behind the reality of 

intrinsically generated behaviours and incentives. 

Extrinsic Incentives 

Unlike intrinsic incentives, extrinsic incentives connote external origin, influence and 

occurrence.  According to Adedokun et al., (2013), these incentives are generated 

exclusively from the context of the job and largely exist in monetary and material 

substances.  Extrinsic incentives are largely experienced as financial rewards or 

remunerations, developmental rewards such as learning, training and development, 

and career progression, and/or social rewards such as performance support, work 

group affinity, work-life balance and other non-financial benefits.  According to 

Armstrong (2013), although extrinsic incentives seem to provide immediate responses 

from incentive recipients, these responses may not be long-term.  Similarly, Maycock 

(2009) argued that extrinsic incentives may negatively impact organisational 

behaviour by preventing the stimulation of intrinsically generated attributes. 

Financial Incentives 

These are incentives in the form of monetary items such as wages, allowances, 

financial bonuses and so on (Rose and Manley 2011; Adedokun et al., 2013).  These 

incentives are administered in schemes where monetary items are used to reward or 

penalise individual, team and organisational performance (Chartered Institute of 

Personnel Development 2014).  Regardless of the significant financial attribution to 

incentives in construction literature and practice, it is argued that these incentives are 

not the most effective form of incentivisation because they do not inspire recipients to 

go the extra mile in meeting agreed goals (Armstrong 2013).  On a similar note, 

Maycock (2009) argued that financial incentives have led to a change in occupational 

psychology from relational to transactional.  Binderman et al., (2000) further stated 

that financial incentives have frequently left unfavourable effects on organisational 

performance.  These arguments suggest a move towards non-financial incentives. 

Non-Financial Incentives 

In direct contrast to financial incentives, these incentives are not generated from 

monetary items but are derived from programmes such as training and development, 

flexible work hours, employee engagement and participation and so on (Adedokun et 

al., 2013).  According to the Chartered Institute of Personnel Development (2014), 

this form of incentives is disadvantaged by low level of interest and awareness from 

the human resource towards it.  It is however important to stress the various 

arguments in favour of this form of human resource incentive.  Adedokun et al., 
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(2013) argued that non-financial incentives have greater impact with recipients due to 

the memorable and exciting experience recorded.  Similarly, Bokhour et al., (2006) 

advocated the adoption of non-financial incentives such as performance monitoring 

and feedback, system changes and staffing decisions.  Furthermore, Banfield and Kay 

(2008) stressed the need to limit the dependence on financial incentives in favour of 

an increased emphasis on non-financial items such as work environment, quality of 

life, flexible working conditions, opportunities for advancement and recognition. 

Disincentives 

These forms of incentives are derived from penalties, punishments and deterrents.  

According to Armstrong (2009), disciplinary actions such as withholding pay and 

criticism are motivational tools that aid human resource performance and eventual 

project delivery.  Meng and Gallagher (2012) stressed the importance to provide a 

clear demarcation between incentives and disincentives however this does not exclude 

the possibility of a fusion of these two into an incentivisation programme.  This 

amalgamation provides the likely benefits of identifying and establishing common 

goals, enhancing healthy collaboration and relationships, and so on (Bower et al., 

2002).  The reviewed literature provides conflicting preferences for incentives and 

disincentives.  Bower et al., (2002) argued that regardless of the success record of 

disincentives, incentives should be given more preference.  Contrarily, Bubshait 

(2003) argued that construction clients have a preference for administering 

disincentives on defaulting contractors rather than incentives on performing 

contractors. 

RESEARCH APPROACH 

This research adopts an interpretivist paradigm which emphasises the viewpoints of 

the world, truth and reality from the social constructions and interpretations of 

individuals with personal experience of a particular phenomenon (Fellows and Liu 

2008; Silverman 2011; Creswell 2014).  The adoption of this paradigm also provides a 

remedy and substitute to the saturation of positivist and quantitative positions in 

construction research (Khan 2014; Shipton et al., 2014).  The saturation of positivist 

and quantitative viewpoints has largely resulted in an insufficient understanding of the 

phenomenon of human resource incentivisation; a problem that a qualitative approach 

sets out to abate (Conklin 2007; Creswell and Clark 2011; Punch 2014).  As a form of 

qualitative approach, this research adopts a phenomenological research design to 

answer the research questions and achieve the research aim.  Furthermore, Silverman 

(1980) and Gill (2014) affirm that phenomenology seeks to explore, examine and 

generate an understanding of human experiences on a particular phenomenon. 

Data Collection 

This research purposively sampled respondents by ensuring that only individuals with 

experience in human resource incentivisation and project delivery in public sector 

construction projects  in Scotland were engaged as research respondents (Fellows and 

Liu 2008; Khan 2014).  Table 1 provides anonymised details of the research 

respondents and their roles in the Scottish public construction projects.  Individual 

responses were collected via audio-taped one-on-one semi-structured interviews 

averaging one hour each based on an interview protocol derived from the reviewed 

literature, resulting themes and research gaps, while ensuring ethical responsibilities 

of securing informed consents and assuring research participants of anonymity, 

privacy and confidentiality (Moustakas 1994; Brinkmann 2008; Preissle 2008).  The 
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interview protocol had five sections: section one covered demographic and career 

details, section two covered general questions on incentives, section three covered 

questions on incentives in public construction projects, section four covered questions 

on incentives in project phases and section five explored the individual experiences of 

the respondents; all sections featured probing questions. 

 

RESEARCH FINDINGS 

The collected data were transcribed into Microsoft Word and imported into Nvivo10 

software to aid the analyses.  The findings were coded based on the nodes generated 

using this software.  The findings presented in this paper highlight some of the major 

themes that summarise the presented experiences of the research respondents. 

The interpretation of incentives as corruption  

Preliminary findings during the early stages of data collection revealed a defensive 

stance expressed by potential research participants on the subject of incentives.  This 

personal experience brought enlightenment on the negativity around human resource 

incentives.  The following excerpts provide participant responses to emphasise this 

theme; 

éwhen you say the word, it is bribes that comes to mindé [Sasha]. 

This response may not reveal the factors behind this interpretation, however other 

responses reveal that with the level of focus on the public sector, public opinions 

eventually affect individual responses towards public sector programmes such as 

construction projects.  This argument is reinforced in the excerpts below; 

éwhen people say incentives, they can start thinking of the all brown envelope under 

the table and things like that.  [Hammond]. 

This interpretation is strengthened by the secretive disposition expressed by some 

parties within construction projects, Hammond further explains; 

éthereôs a bit defensiveness because it comes down to the contract you actually use on 

site as welléif youôre in a contract where you simply employ a builder to come in and 

build your building for a fixed price, itôs up to him and behind his closed doors how 

much he spends to build that project.  Youôre gonna pay him x amount, he can either 

spend x or he can spend less than x and if he spends less than x he makes profit.  

Andétheyôre very nervous about declaring exactly how much money theyôre making 

off itéfrom that point of viewétheyôll keep that close to their chesté no one likes to 

talk about money obviously éitôs just one of these things the contractor will keep quiet 

about how much theyôre making. 
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These interpretations to the word óincentiveô exist in direct contrast to the reviewed 

literature.  This provides room for further research in understanding the reasons and 

processes behind these interpretations. 

The dominance of financial and monetary incentives 

The following excerpts from research respondents reveal the significant financial 

understanding behind the experience of human resource incentives in public sector 

construction projects. 

éwhen people say incentive schemes, I will automatically think of moneyéa lot of 

people are driven by the financial aspecté [Clarkson]. 

About incentives, what comes to my mind is money.  For private companies, it is about 

making moneyé [Gabriel]. 

émoney is the driving force é [Simon]. 

The narration provided by Gabriel reveals the possibility of a conflict of interests 

where contractors are employed to execute and deliver public construction projects 

with private sector financial ideologies that may conflict with public sector 

organisational practices. 

Further excerpts attempt to provide a rationale for these conclusions; 

éthe reason you go to work is money.  People always wanna get money.  [Simon]. 

The financial cuts have affected the human resources in public sector organisations as 

there are now little opportunities for employees in public sector organisations so there is 

a significant migration to private sector construction organisations [Gabriel]. 

These responses present money as a significant factor in individual socio-economic 

well-being and the relationships between the public and private organisations in the 

construction industry. 

The need to move beyond financial incentives 

The accessed literature and interview responses provide an identity of public 

construction projects or the construction industry at large saturated with various 

financial indicators.  Within this climate, the call for a re-orientation away from 

financial incentives is significant. 

Community benefits should be encouragedé Employability is a key community 

benefité Individuals on site are financially driven but other non-financial incentives 

that improve happiness, passion and drive should be emphasised.  [Gabriel]. 

Further excerpts attempt to provide an origin for the responses of individuals towards 

financial incentives and rewards; 

éas a Christian the bible saysémoney is the root of all eviléwhen you tend to go after 

money, you will lose the purpose of your jobéif everybody is depending on incentives 

to work, that means nobody is gonna work.  [Simon]. 

The above excerpts affirm the impact external factors have on the interpretations of 

individuals towards incentives and other management tools implemented to achieve 

organisational and project goals.  The role of spirituality in the eventual success or 

failure of any incentive is evident in this response therefore stressing the need to 

identify possible factors such as these and manage them to aid project delivery. 

Management hierarchy tensions 

The literature review presents the distribution of incentives and rewards across the 

hierarchy within construction organisations and projects.  This phenomenon is 
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identified and interpreted by the research respondents in a manner that stresses that the 

environment and framework within which human resource incentives are 

implemented is crucial in the delivery of public construction projects. 

éwhen I joined the organisation Iôm with now, I found it very unusual that there wasnôt 

éany kind of structure in place for salaries, bonuses, anything at alléthey could pay 

me a salary and tell me that it was expected of me but I think itôs to do with the non-

confrontational management style over the years that itôs become traditional in our 

organisationéif youôre not gonna incentivise somebody, you have to cause otherwise 

theyôre going home at five oôclock.  Theyôve got no incentive to give you extraéif you 

donôt know when youôre getting promoted, if you donôt know when youôre getting a 

share scheme, if you donôt know when youôre getting a bonus, if you donôt know when 

youôre getting your next raise, youôre going home at five oôclock. [Sasha]. 

While human resource planning, transparency and communication is not emphasised 

in the literature on workforce incentivisation, this response indicates the importance of 

the workforce feeling well informed on details of milestones for salary payments, 

salary increases, rewards and bonuses, promotions and other incentivisation plans. 

DISCUSSION 

The subject of managing the human resource with motivational tools has for years 

been tried and tested with varying responses from recipients of these tools.  The 

encounter of the research respondents with financial incentives and rewards, either 

personally or observational, is a direct reflection of the contents of the literature 

reviewed.  Despite the negative consequences attributed to the application of financial 

or monetary items as motivational incentives (Binderman et al., 2000; Maycock 2009; 

Armstrong 2013), the continuous implementation of financial incentives and rewards 

is evident.  The adoption of a qualitative phenomenological approach confirms the 

findings of the largely quantitative research on this subject, however, while most 

literature advocate for incentives to be objective, measurable, rigid, cost and time 

oriented and contractual (Bower et al., 2002; Rose and Manley 2011), this research 

argues for a more flexible and psychological oriented approach as proffered by 

Bokhour et al., (2006); Banfield and Kay (2008) and Adedokun et al., (2013). 

The responses provided also emphasise the impact of the external world on the project 

environment.  This research recognises and emphasises the need to identify the 

idiosyncratic attributes that individuals bring into the project environment and how 

these attributes react to both mutual and contradictory positions.  The construction 

workforce is largely presented with predefined policies and processes and do not seem 

to enjoy an avenue to infuse personal interests into their occupational tasks; further 

research on this may be necessary to provide a balanced compromise. 

While the collected data support a move away from financial incentives and rewards, 

just as some literature, to other forms of incentivisation such as community benefits, 

employability and passion for the profession, this situation may not be unconnected to 

the experience of corruption in general and an absence of transparency from private 

contractors.  This research presents monetary or financial items as a catalyst to the 

perception of corruption in the incentivisation of the construction human resource.  

The construction industry in the United Kingdom, characterised by the harmful use of 

contractors and subcontractors, contract lobbying, cover pricing and the absence of 

transparency in the tendering process, is considered vulnerable to corrupt practices 

(Arewa and Farrell 2015) and this situation may be a significant contributor to these 

experiences of corruption in public construction projects.  These arguments provide 
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room for further research into the validity of these perceptions as corruption and the 

factors surrounding these interpretations. 

While most organisations constantly battle to abate the occurrence and effect of 

tensions within, the tag of ópublic projectô and the need for top level individuals to 

recognise and act on the concerns of tax payers may incite tensions that directly or 

indirectly impact on the incentivisation experience.  This research confirms the 

absence of an effective plan and structure to incentivise the human resource.  The 

importance of an incentive plan is shared by Bokhour et al., (2006); Sparer and 

Dennerlein (2013) and Mir and Pinnington (2014), who argued for the consideration 

of the following in this regard: clear definition of targets and goals, performance 

evaluation, distribution of incentives, the attainability, fairness and competitiveness of 

the goals, options of incentives and the reactions and attitudes of the human resource 

towards these incentives.  This research recognises these needs and recommends a 

stronger consideration of these elements in human resource incentivisation not just 

within public sector projects but across the construction industry. 

CONCLUSIONS 

The subject of human resource incentives as a human resource management tool has 

been debated for many years, however, the literature reviewed indicated the 

circulation of dated knowledge largely based on financial interpretations and rewards.  

This argument fostered the need for the acquisition and contribution of novel 

understanding about this phenomenon.  While some elements of the literature 

reviewed were echoed in the data collected, the prospect of contributing to a new path 

of knowledge and practice is highlighted. 

This argument for a novel approach to human resource incentivisation required 

adopting an unusual path of qualitative phenomenology which emphasised that the 

experiences of human resources in public sector construction projects are sought, 

collected and analysed to present the meanings generated from individual experiences.  

While the process of seeking appropriate respondents and getting relevant accounts 

with regards to the research subject presented significant levels of challenges either 

due to the negative interpretation of incentives or the ironic secrecy attached to public 

sector affairs, the accessed respondents provided an extensive account of experiences.  

These accounts led to findings on the perception of incentives as corruption, the 

unsurprising dominance of financial human resource incentives and rewards, the call 

for a move away from financial incentives and rewards, the need to utilise intrinsic 

and non-financial incentives, the importance of timely and accurate communication 

within construction organisations and projects on incentive items and implementation, 

and the likely tensions between employers and employees on the management 

approach to employee incentivisation, well-being, motivation and evaluation. 
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The success of modern construction projects heavily depends on assigned resources, 

one of the most crucial being the project manager.  Project manager selection is a 

highly critical decision which is complicated because it does not depend on any single 

attribute but an analysis of several different characteristics of a candidate.  This multi-

criteria approach which requires the assignment of weights to criteria and candidates 

introduces uncertainty derived from the subjective judgment of the decision maker(s).  

This uncertainty amplifies the risk of choosing the wrong person, particularly, when 

the applicant pool is large and comprised of similarly qualified or experienced 

candidates.  While fuzzy uncertainty has been applied to discriminate among 

candidates, random uncertainties have been absent from the discourse.  Cloud Theory 

which uses a bell-shaped membership function, and which is an amalgamation of 

Fuzzy Set Theory and Probability Theory, is used to account for both fuzzy and 

random uncertainties.  A case study on a construction firm illustrates the hiring 

exercise and details how the preferences of decision makers are applied to the model.  

This new approach capitalizes on randomness between the fuzzy partitions when the 

alternatives appear indistinguishable.  Such a model can aid human resource 

managers by simplifying decisions where uncertainty exists. 

Keywords: cloud theory, decision-making, human resource, project manager selection 

INTRODUCTION  

A project manager who lacks the necessary technical, leadership, or managerial skills 

increases the risk of project failure and can result in overall stakeholder 

dissatisfaction.  The selection of a competent project manager is therefore highly 

imperative to the accomplishment of a successful project, as they ensure project 

integration and they also represent the medium between the client and contractor.  The 

associated roles and subsequent importance of the chosen project manager render the 

decision-making process involved in selecting a project manager as being significant 

but most complex.  The complications manifest themselves as uncertainties in the 

decision maker(s) thought process when deciding which project manager is most 

appropriate for a job.  There is extensive literature on factors affecting the choice of 

project managers, but few relating to how one would go about choosing a project 

manager.  In an attempt to reduce this deficiency, academics within the last decade 

have tried to produce multi-criteria decision models (MCDM) for making this 

decision.  The primary focus of the MCDMôs by Afshari and Yusuff (2013), Xing and 

A-di (2006), and Hadad, Keren, and Laslo (2013) have been related to the application 

of Fuzzy Set Theory by itself and also as a modification of other models.  Fuzzy 
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models account for uncertainties that are fuzzy in nature (ambiguous, imprecise, etc.) 

but does not compensate for random uncertainties.  The inclusion of randomness 

should reduce the risk of choosing the wrong person as low probability outcomes can 

be accounted for in the modelling process.  The suggestion is therefore to move away 

from Fuzzy Set Theory assignment of a precise value to the membership degree of an 

element belonging to a qualitative concept (Yang, Yan and Zeng 2013) and the 

utilization of Cloud theory which overcomes this weakness as it considers the 

randomness of fuzziness (Cheng et al., 2006). 

The Cloud Model first purported by Li, Cheung, and Ng (1998) uses fuzzy set theory 

integrated with probability theory as the basis for modelling decision making that 

involves both fuzzy and random uncertainties (Cheng et al., 2006).  This model 

represents a one to many functional mapping.  In defining the Cloud model, Li, 

Cheung, and Ng (1998) acknowledged a stochastic disturbance of the membership 

degree encircling a determined central value as being more feasible than a precise 

range of fuzziness.  Cloud Theory allows the measurement of the deviation of a 

random phenomenon from a normal distribution when the phenomenon is not able to 

wholly satisfy a normal distribution (Wang, Xu and Li 2014).  Yang, Yan and Zeng 

(2013) were of the view that different confidence levels should be used to represent 

different judgments.  Instead of a decision maker expressing a certain confidence level 

as done by models proposed by Afshari, Yusuff and Derayatifar (2012) and Afshari 

and Yusuff (2013), the interval judgement will be used to allow the decision maker 

free reign over their personal confidence level in making a judgment.  The Cloud 

Model along with interval judgement will be used in this paper as a means of 

modelling uncertainty. 

It is debatable whether a purely cognitive decision may suffice for this decision.  

However, they may become inappropriate even if the premises are true, as often the 

putative conclusion are not generalizable (Johnson-Laird 1983).  Any temporary 

discrimination between right (good) decisions and wrong (bad) decisions, loses its 

validity in the chaotic flow of the decision process considered in its wholeness 

(Dimitrov 1998).  Hence, to produce more meaningful results, a more structured 

approach is required.  However, it is contradictory to use models with no account of 

uncertainty to model a concept which is uncertain (Martin et al., 2016).  While fuzzy 

uncertainties have been accounted for in models developed to select project managers, 

random uncertainties have been absent from the discourse, as such, the understanding 

of uncertainty proposed here departs from partial determinism to include variability.  

To assist with the selection of a project manager, the aim of this research is to develop 

a computerised model which incorporates both random and fuzzy uncertainties.  The 

objective is therefore to provide the context through which decision-making 

uncertainty can be incorporated and illustrate the derived approach with a case study.  

This representation by this work not only provides a wider spectrum of uncertainty 

that was previously unaccounted for but it also provides a structured, more efficient 

selection procedure which reduces the risk of poor choice, when recommending the 

most appropriate person for a project. 

LITERATURE REVIEW  

The decision problem of choosing a project manager is hierarchical in nature.  This 

structuring allows for a systematic evaluation of the decision problem (Liqin, 

Wenming, and Yuexian 2009) where at the lowest tier of the hierarchy are the set of 

managers to be selected and at the next layers above are the set of factors in which all 
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potential project managers must be compared.  At the top of the hierarchy is the most 

suitable candidate meeting the requirements.  Traditional methods for the evaluation 

and hiring of a new project manager uses an interview panel.  In this process, the 

selection of an individual project leader is based on the panel's perception of the 

person's competency and their contribution to the success of a similar scale project.  

The utilization of a group of experts as is conventionally done introduces biases, error, 

ambiguity, and uncertainty to the process.  This fact is supported by Torfi and Rashidi 

(2011), who stated that the possibility of human error presents itself in every rational 

decision.  Disagreement amongst persons on the choice of a particular individual can 

also surface in a panel setting (Rashidi, Jazebi and Brilakis 2011).  In comparing the 

qualifications and skills of one Project Manager against another, there exists a vague 

difference in determining whether one is higher, lower or the same (Liqin, Wenming 

and Yuexian 2009).  They also highlighted that ambiguity between the candidates 

when weights are assigned to each candidate on each criterion produces vagueness 

with unclear boundaries especially since all candidates are not exactly alike.  The 

emphasis placed on selecting a suitable project manager and the complicated process 

involved underscores the need for a system that can simplify and enhance an accurate 

selection.  Where fuzziness exists, it refers to uncertainties about the boundaries of a 

concept (Yang, Yan and Zeng 2013). 

A decision maker's judgment is random, and their knowledge of a candidate may be 

limited.  The variance of these impressions introduces randomness in the decision.  

Randomness suggests that a concept is perceived differently by different persons or 

even the same person.  It is characterized by repeatability and uncertainty although 

knowing all possible choices (Li and Du 2007).  Ergo, in a case such as the hiring of a 

project manager where human reasoning takes reign, randomness is inevitably present 

and contributes to the production of biased decisions.  The presence of these elements 

increases inaccuracies in the decision process (Yang, Yan and Zeng 2013), 

particularly if they are not accounted for in the decision.  A computerized approach to 

selecting a project manager can aid in simplifying this process.  This approach, 

coupled with an appropriate mathematical principle can eliminate the elements of 

ambiguity and uncertainty and increase accuracy. 

Rashidi, Jazebi, and Brilakis (2011) found that systems using fuzzy set theory as their 

basis can be used in cases where companies lack experience in selection or the person 

who possess the necessary expertise are unavailable for the interview.  Afshari and 

Yusuff (2013) modelled the quantitative assessment of project managers through the 

application of fuzzy linguistic variables.  The linguistic judgements were converted 

into crisp values for the weighting of criteria and the rating of candidates in the form 

of triangular fuzzy numbers.  A fuzzy integral method was used to obtain a final score 

for candidates.  This model was a variation of the one previously done by the same 

authors, i.e., Afshari, Yusuff, and Derayatifar (2012) in which the evaluation criteria 

and linguistics were the same, but a simple additive weighting method was used for 

aggregating the final candidate score. 

The type-1 triangular fuzzy model represents a one to one functional mapping of input 

to output using membership degree between 0 and 1.  They, therefore, provide the 

user with a set confidence level and thus, cannot account for variability in the outcome 

from the same input data.  This approach uses fuzzy set to represent certain and crisp 

judgments, which is contradictory to the intent of fuzzy set which is to model 

uncertainty (Saaty and Tran 2007).  The type-2 fuzzy set can be applied to solve this 

deficiency.  However, it is equally limited in its account of vagueness as the footprint 
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of uncertainty region is consecutive, and has a clear boundary.  The vagueness of 

human thinking attributes to decision-makers having difficulty in evaluating an entity 

with corresponding specific numbers (Wang et al., 2014).  In the practical sense, these 

defined triangular fuzzy numbers do not provide a clear relation to human cognition 

and the degree of confidence and consistency of a decision made by different persons.  

These models also neglect the inclusion of a personôs confidence in making the 

decision, which is not in keeping with the essence of fuzziness.  Because the selection 

of a project manager involves evaluation of persons on several criteria, the Analytic 

Hierarchy Process (AHP) has also been employed for gauging the abilities of 

candidates by Torfi and Rashidi (2011).  This method allows for a pairwise 

comparison of candidates that expressed the degree of preference of one candidate 

over another.  It consists of a nine-point scale corresponding to comparative verbal 

judgments ranging from "equally preferred" to "extremely preferred" (Saaty 2008).  A 

ratio is used to depict the strength of the dominance of one candidate over the other.  

Yang et al., (2013) critiqued this method by stating that the numerical values cannot 

directly correlate to a verbal judgment because of differences in human perception.  

Thus, randomness still exists.  However, it can be deemed as more effective as 

opposed to giving an assignment of preference based on overall weighting.  The 

ignorance of uncertainty due to randomness in the models reviewed sparks the need 

for a model that accounts for this element in the selection process. 

Liqin, Wenming and Yuexian (2009) noted that the process of choosing a project 

manager is one that involves a significant number of evaluation criteria.  Studies 

(Rashidi, Jazebi and Brilakis 2011; Afshari, Yusuff and Derayatifar 2012) show that 

the selection factors for choosing a project manager consist of personal attributes 

which are specifically related to the project manager, his experience, and skills 

required for managing and leading a team.  The literature on project manager selection 

reveals that the majority of the reviewed studies do not provide a systematic method 

for criteria selection (Chaghooshi, Arab and Dehshiri 2016).  In addition, there is no 

definitive set of criteria for selecting a project manager, particularly, as each project 

delivery method assigns different roles to the project manager and hence skills 

required might vary. 

CLOUD theory 

Intervals eliminate the uncertainty associated with the use of a point value (Martin et 

al., 2016).  Each decision maker is therefore required to supply interval judgement aij 

= [  for the importance of each factor and project manager on each factor, which 

is a measure of the certainty of some value between upper  and lower  limits.  

The supply of such judgement is with conviction that the actual value lies within the 

range supplied; i.e.  the uncertainty is small in the cognition of the decision maker 

(Yang et al., 2013).  For this judgement the membership of the median is the largest 

and the memberships of the values below  and above  are quite small.  Therefore, 

the uncertainty is smallest near the expectation Ex (median) and the two endpoints of 

the ñbell shapedò distribution, but the uncertainty in between them is the largest, and 

the certainty in these regions is low (Yang et al., 2013).  See Figure 1.  Using the 

interval judgement supplied by each decision maker, an interval pairwise comparison 

reciprocal matrix   A = [aij], i, j = 1, 2, ..., n, is constructed for the factors compared 

against each other and for the project managers compared on each factor. 
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Since a comparison between two factors is made only once, the symmetrical position, 

without judgment of the decision makers, are determined as the reciprocal.  The 

diagonal of the matrix , is determined as [1, 1] as each value is compared to itself.  

The Cloud ratio parameters   are defined according to Yang et 

al., (2013) as follows: Ex expresses the expectation of the interval judgement, the 

median of the interval can therefore be used to determine its value.  See Equation 1. 

    é.  Equation 1 

Interval [Ex-3En, Ex +3En] best represents the confidence of a judgment as near 

certainty (99.74%, 3 Sigma rule) (Grafarend, 2006).  Therefore, 6En can be used to 

reflect the bound and fuzziness of the interval number.  Equation 2 illustrates the 

Entropy (En) determination. 

  Equation 2 

The computation of uncertainty parameter Hyper-entropy (He) is based on the context 

of the judgment matrix, see Equation 3. 

 éé.  Equation 3 

Where:  

  
.é Equation 4 

The operator  expresses the fuzzy multiplication of interval numbers, and 

 é.... Equation 5 

The Cloud parameters in the symmetrical position of a positive reciprocal matrix, 

without judgment of experts, are determined as  = 

1/(Exij,Enij,Heij) (Martin et al., 2016).  Where:  as there is 

no uncertainty when a value is compared to itself.  If He and En are zero a constant is 

obtained.  In this sense, certainty becomes a special case of uncertainty.  The cloud 

weights of matrix   Ã for each decision maker is given by the geometric mean, as 

shown in Equation 6. 

  éEquation 6 
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Parameter ñHeò also reflects the consistency of the judgment matrix.  Thus, the 

consistency index (CI) of the Cloud matrix is shown in Equation 7.  In practice, CI 

satisfying less than 0.1 (less than 10%), i.e.  a 90% confidence is required (Saaty 

2008).  To avoid the influence of bad opinions, only decision maker's judgement with 

consistency greater than 0.1 are considered.   

Equation 7 

From the equation, individuals with high consistency are rewarded with a high 

weighting and the converse also holds.  See Equation 8. 

 Equation 8 

If the importance Wp is predefined by seniority etc.  of the decision makers, the 

composite weight vector wc is given by Equation 9. 

wc = Ŭ + (1-Ŭ)Wp, 0<Ŭ<1éé Equation 9 

Where: Ŭ is the proportion assigned to the consistent weight vector.  For two clouds 

C1 (Ex1, En1, He1) and C2 (Ex2, En2, He2) in the same universe of discourse U, they 

can be aggregated using one of two methods (Yang et al., 2013): Synthetic Cloud 

Aggregation Algorithm: This approach treats the cloud contributions equally, see 

Equation 10; and the Weighted Cloud Aggregation Algorithm: this is the weighted 

average of n number of Clouds, see Equation 11. 

                      é Equation 10 

                    é Equation 11      

Where wai = (wa1, wa2, .  .  ., wan) represents the weight vector, see equation 12. 

  é Equation 

12 

The algorithm and power operations for the interaction of cloud C1 and cloud C2 can 

be obtained from Li and Du (2007) and Martin et al., (2016).  The global weights for 

the project managers are determined by synthesizing the set of local weights.  The 

global weight for the ith alternative delivery method  (by considering all attributes is 

a Cloud number (Exi; Eni; Hei)) using the weighted score method is: 

éé..  Equation 13 

Where  is the final cloud weight vector for factors involved in the decision, and  is 

the final cloud weight vector of the alternatives compared on the factors.  The final 

score .  Ranking of the project managers can be done by comparing the Cloud 

numbers parameters (Yang et al., 2013).  For example, if Exi  Exj, Eni < Enj, and 

Hei < Hej, then project manager Ai absolutely dominates project manager Aj; 

otherwise, if Exi < Exj, and Eni < Enj or Hei < Hej, we say Aj averagely dominates 

Ai.  Consideration of the uncertainty expressed by En and He is done when Exs are 
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approximately equal.  The generating algorithm of the one-dimension forward normal 

Cloud for input of uncertainty characteristic Ex, En, and He, and the number of Cloud 

drops N, the output will be the certainty degrees µ, i.e., drop (xi , µi),  for i=1,2,3,..,N 

(Li and Du 2007).  MATLAB modelling was used to express the content of the 

information model generated as follows: 

Beginning with expectation of En and a standard deviation of He, a normal random 

number  is generated,   = NORMAND (En, He). 

A normal random number xi, with expectation of Ex and a standard deviation of  is 

produced.  xi = NORMAND (Ex, Enô1). 

Calculate the certainty degree of xi, such that  

xi is a Cloud drop with the confirmation degree  expressed as drop (xi,). 

iïiv is repeated until the Cloud drops generated are sufficient for N. 

Plot each drop (xi, ). 

METHOD  

The case study was designed to elicit both qualitative information about the topic of 

study and quantitative information to be used for the model.  Data was collected via a 

structured questionnaire with four main sections.  The questionnaire was validated by 

obtaining a professional opinion on its effectiveness.  The first section asked 

respondents about basic information concerning themselves and their experience in 

the construction industry.  The second section provided the respondent with an 

exercise involving the interval ranking of candidates based on their curriculum vitae, 

according to specified criteria.  The criteria were chosen and adapted based on 

previous studies done by Rashidi, Jazebi and Brilakis (2011) and Afshari, Yusuff and 

Derayatifar (2012).  For the purpose of this study, the criteria selected were 1) 

educational background 2) technical background 3) managerial abilities and 4) project 

track record. 

Participants were then asked to assign a weighting to the respective criteria based on 

their perceived importance of the criteria to the selection process.  Respondents were 

then asked to give their opinion on the effectiveness and usefulness of the proposed 

system versus the current system used in the final section of the questionnaire.  The 

survey targeted Project Management/ Engineering firms.  However, a small sample 

size of 3 persons (2 directors and a HR manager) was established based upon the 

limited availability and willingness of persons and also time constraints.  Data was 

collected by administering the questionnaires to three personnel at a small consultancy 

firm specializing in civil engineering, construction management and project 

management.  The name of the firm has been omitted for anonymity.  Prior to the use 

of the model, the accuracy of the coding was verified through an experimental 

reproduction of the relative size of four coins, size being the criteria being evaluated.  

To ensure the evaluations were not by chance both initial and iterated judgements 

were compared with Kendallôs coefficient.  A coefficient of 1 indicates complete 

agreement and 0 indicates no agreement between both judgements.  Significance was 

set at p  0.05. 
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RESULTS 

The participantôs best guesses for the relative sizes of the four coins were 93.5% 

accurate and statically reproducible with significance of P < 0.001.  A correlation of 1 

was attained for the Kendallôs-Tau.  This indicates that the initial judgement and 

iteration were identical.  The cloud model built is therefore verified as being 

consistently accurate in measuring the subjective judgement of individuals and a 

group of individuals incorporating uncertainties of fuzziness and randomness.  4x4 

matrices representing the four project management (PM1, PM2, PM3, and PM4) 

compared against each other were obtained for the three decision-makers (P1, P2, and 

P3) evaluation of each criteria.  For brevity only the pairwise comparison matrix and 

cloud matrix for decision maker #1 on the factor educational background is provided 

in table 1.  The importance of the criteria compared against each other is obtained in a 

similar manner.  Figure 2 illustrates the final ranking as determined by combining all 

criteria cloud weighting and the weighing of each candidate. 

DISCUSSION 

The Synthetic weight was used to aggregate all decision makers view on a project 

manager compared against another on a factor, as this weighting represents an 

assignment of importance to each decision maker by consistency.  The weighted 

average of all Synthetic weights obtained for each factor was then determined yielding 

the final cloud weights.  This weighted average weight treats each factor as being 

equally important, as at this stage no importance is given to any of the factors by the 

group.  To determine the importance of the factors against each other the synthetic 

weight was used; the importance of each decision maker was to consistency of their 

judgement supplied. 
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In combining the weighted average cloud for the comparison of the decision makers 

and the synthetic weight of each factor the final ranks of candidates was obtained.  

Using the cloud numbers corresponding to the uncertainty parameters ( ,  and 

 ) a dominance of  the ñiò element overpowering the ñj.ò was determined as Exi  

Exj, Eni < Enj, and Hei < Hej.  As such, PM1 turned out as the highest ranking 

candidate.  The overall ranking in descending order was PM1, PM2, PM3 and PM4.  

In ranking criteria, Managerial Abilities (MA) was the most important criteria among 

the four, while Technical Background (TB) was ranked the lowest.  In comparing the 

usefulness, and practical use of the proposed evaluation system to that which currently 

exists, two out of three practitioners partaking in the questionnaire exercise indicated 

that the proposed system is more effective at eliminating an undesirable candidate 

from the process.  They also agreed that the system would be a beneficial tool for use 

in the future.  All participants strongly agreed that the system was able to reflect a 

high degree of certainty in their judgment which was the ultimate aim of this research.  

One limitation to this research is that there was no existing system for the proposed 

system to be compared with.  Also, the model does not address interpersonal 

uncertainties which could have been achieved by involving an iteration process, which 

involves two separate judgments by the same group of persons and improving the 

consensus on the first judgment.  Time constraints and willingness of persons 

prevented the use of such procedures.  The computational process has also shown 

itself to be quite time consuming, but further exploit in MATLAB computer program 

may be able to provide further simplification. 

CONCLUSIONS 

Uncertainty presents itself within most every day and professional decision-making 

processes due to innate human cognitive processes.  Extant models have successfully 

automated the procedure, but have failed to capture the essence of uncertainty in the 

form of randomness which exists in the intrapersonal realm and only treat with 

fuzziness.  This research recognized that interpersonal uncertainties are often 

neglected and this may produce less accurate decisions.  Cloud model was shown to 

be accurate in the representation of a personôs judgement with reality.  The model 

built can prove to be quite effective and beneficial to the construction industry, 

especially in cases where a panel of experts is difficult to conglomerate or when 

alternatives are indistinguishable.  Further work can incorporate the one-iteration 

Delphi method to improve the judgments of decision-makers, a sensitivity evaluation 

of the judgement supplied, and an ease of use graphic user interface.  This research 

enlightens a new path for professionals within the construction industry for improving 

decision-making skills that will ultimately aid in reaping rewards through successful 

projects supervised by competent project managers. 
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Many Indigenous populations around the world face enormous challenges of relatively 

high unemployment, poor health and integrating into modern society.  The Australian 

government is seeking to address these problems through social procurement 

initiatives that encourage construction clients and firms to employ Indigenous 

businesses in their supply chain.  The aim is to build supply chains through regulation, 

which more closely reflect the demographics and social needs of the communities in 

which they build.  However, many barriers to entry exist for Indigenous businesses 

and through a national survey of Australian Indigenous enterprises it is shown that 

these include adjusting to unique construction industry cultures and practices, 

breaking into existing business networks and being under-cut by industry incumbents 

and competitors when tendering for projects.  Compared to non-Indigenous business, 

they appear to face special difficulties in starting and scaling-up their businesses due 

to a lack of mentoring, capital and finance. 

Keywords: Australia, Indigenous, procurement, social enterprise. 

INTRODUCTION  

In Australia a person is considered Indigenous if he or she: is of Aboriginal and/or 

Torres Strait Islander origin; identifies as Aboriginal and/or Torres Strait Islander; and 

is accepted by an Aboriginal and/or Torres Strait Islander community as being of that 

decent (Australian Bureau of Statistics 2012).  There have been long-standing 

inequalities in health, life expectancy and employment opportunities between 

Indigenous and non-Indigenous Australians (Commonwealth Government 2015) and 

the Australian Government is implementing new social procurement initiatives aimed 

at increasing opportunities for Indigenous enterprise in the sector. 

In Australia, Indigenous businesses are those that are at least 50% owned by an 

Indigenous person (IPP 2015).  Social procurement differs from traditional 

procurement in being the use of procurement to leverage extra social benefits and 

create ósocial valueô in local communities, beyond the simple purchasing of products 

and services required (Bonwick 2014).  For example, in construction projects, social 

procurement may involve construction companies specifying products on projects 

which promote fair trade or requiring subcontractors and suppliers to not only deliver 

traditional products and services but to also provide employment opportunities for 

social benefit organisations which employ and train disadvantaged and marginalised 

groups in society such as the homeless, disabled, ex-offenders, ethnic minorities and 

Indigenous peoples. 

                                                 

1 m.loosemore@unsw.edu.au 
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As Furneaux and Barraket (2014) point out, through social procurement initiatives, 

governments effectively create a quasi-market for certain types of minority or social 

purpose business, diversifying their supply chains with the dual goal of maximising 

both economic and social value.  However, research also shows that many social 

benefit organisations face significant barriers to entry into the industries within which 

they operate (Kernot and McNeill 2011).  Loosemore and Higgonôs (2015) recent 

research into social enterprise in the construction sector shows that they particularly 

struggle to penetrate the construction industry.  However, while there is an emerging 

body of research into social enterprise in construction, there has been little research 

into the barriers to entry facing Indigenous businesses, apart for a small number of 

studies looking at the dominance of multinationals compared to Indigenous companies 

in developing countries (Saka and Ajayi 2010).  It is this context that the aim of this 

paper is explore the barriers to entry for Indigenous enterprises in the Australian 

construction sector. 

BARRIERS TO ENTRY FO R INDIGENOUS ENTERPRISES 

According to Hindle and Moroz (2010), Indigenous business offers new opportunities 

for governments to address Indigenous social, economic and health problems through 

Indigenous wealth creation, social advancement and the strengthening of local 

communities.  However, Foley (2003) warns that Indigenous entrepreneurs face more 

barriers than non-Indigenous entrepreneurs in building a business.  Sullivan and 

Sheffrin (2003) define a barrier to entry as an obstacle that makes it difficult for a 

business to enter a given market.  These barriers may involve access to client and 

business networks, industry incumbents, switching costs, economies of scale, existing 

relationships, and industry reputation, experience and knowledge.  However, Foley 

(2003) argues that Indigenous entrepreneurs generally suffer from poorer business 

experience, education and training, poorer business networks and industry experience 

and higher levels of racial discrimination and prejudice compared to non-Indigenous 

entrepreneurs trying to enter a similar market.  Wood and Davidson (2011) also 

highlight other unique barriers to entry such as: alienation from their own Indigenous 

community; clashes of cultural value sets; access to an appropriate consumer 

population; lack of Indigenous role models; language barriers; and lack of access to 

finance due to their indigeneity. 

It is generally considered that the construction industry has relatively low barriers to 

entry (Murray and Smyth 2011; de Valence 2012).  For example, the construction 

industry has a relatively high level of start-ups each year (Anikeef and Sriram 2008).  

However, there is also considerable evidence that a large number of these new firms 

fail (Holt 2013; Konno 2015).  A recent report by Australian Security and Investments 

Commission (2014) identified the construction industry as one of Australiaôs riskiest 

industries to operate within, consistently having one of the highest insolvency rates of 

any industry.  De Valence (2003) showed that potential barriers to entry into 

construction include the cost of investment for entry, market power of incumbents, 

acquisition of technology, skills, access to capital, state of the market, and intensity of 

the competition. 

Gruneberg and Ive (2000) identified economies of scale, supply chains, incumbent 

cost advantages, private information, contestable markets and client imposed barriers 

as significant entry barriers to new construction firms.  De Valence (2012) analysed 

these barriers, further refining them in accordance with the nature of the market a firm 

enters.  For example, perfect competition markets generally contain low entry barriers 
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and entry barriers increase as the market becomes monopolistic, and increases again as 

it becomes oligopolistic.  Cheah and Garvin (2004) presented a new conceptual model 

for corporate strategy in the construction industry that identified a range of political, 

social, cultural, economic, industrial and environmental factors that might impact on a 

decision to enter into the construction industry.  Furthermore, Flanagan et al.ôs (2007) 

framework for analysing competiveness research in the construction industry suggests 

that there may be barriers at a project, firm, industry and national level that could 

affect a firmôs decision to enter into the market. 

Unlike other countries with significant Indigenous populations like South Africa and 

Canada, where governments have introduced social procurement policies to encourage 

the removal of Indigenous barriers to entry, there has been no research into barriers to 

entry for Indigenous businesses into the Australian construction industry.  For 

example, Ruthensamy (2012) found that South Africaôs Preferential Procurement 

Policy Framework designed to help South African construction enterprises owned by 

historically-disadvantaged individuals (HDIôs), has increased participation and success 

of HDIȤowned construction enterprises in government construction tenders. 

However, it was also found that supply side constraints limited their penetration into 

the market arguing that a strategy of unbundling was needed to provide greater 

business opportunities for HDIȤowned construction enterprises, supported by a better 

enabling environment to help such companies access the market.  Similarly, in 

Canada, Mah (2014) found that Canadaôs procurement policies for Aboriginal 

business have increased the number of Aboriginal firms competing for and obtaining 

government contracts.  However, it also highlighted an over-reliance on the program 

by Indigenous businesses, inconsistent implementation and success rates across 

Canada and increasing competition for government contracts which crowded-out 

Indigenous businesses.  Mah (2014) found that to be effective, social procurement 

policies needed to be supported by complimentary programs that reduce barriers to 

entry for Indigenous businesses. 

METHOD  

Undertaking research in the Indigenous arena is challenging, especially for non-

Indigenous researchers.  For example, the term óresearchô often has negative 

contextual and historical significance for Indigenous people as it is often seen as an 

extension of ñcenturies of violation, disrespect, subjectivism, and intoleranceò towards 

their communities (Pidgeon and Cox 2002:96).  Over-research in some social sciences, 

particularly research done without permission, consultation, or involvement of 

Indigenous people, has generated significant mistrust and animosity amongst 

Indigenous groups of researchers (Martin and Mirraboopa 2009).  Although these 

harmful practices have generally stopped (Cochran et al 2008), the implication is that 

research is often seen by Indigenous people as another form of racism and colonial 

monitoring (Holmes et al 2002).  For these reasons, particular care must be taken to 

ensure inherent assumptions and guiding research principles do not contribute to 

increasing the divide of understanding with Indigenous people (Pidgeon and Cox 

2002). 

Recognising the importance of these social and cultural sensitivities to the validity of 

the research, this study adopted a constructionist ontology which recognised that our 

respondents would have different attitudes towards and experiences of doing business 

in the largely non-Indigenous Australian construction industry (Bryman 2001).  
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Ontologically, constructivism requires researchers to recognize and respect these 

experiences which are the result of interactions between different actors in real social 

contexts (in our case Indigenous entrepreneurs and non-Indigenous construction 

professionals).  This ontology necessitated an interpretivist epistemology that required 

the researchers to treat our respondents as ómeaning makersô and to engage with them 

to understand how they interpret their experiences from their own perspective (Yin 

2009).  Epistemologically, interpretivism is anti-positivist in nature which recognizes 

that this research cannot be conducted in a laboratory environment, but rather in 

collaboration with Indigenous stakeholders.  It also requires the use of qualitative 

ómeaning-orientedô methods that provide a depth of insight into our respondentôs 

experiential interpretations (Morse and Richards 2002).  To avoid accusations of 

relativism, we employed both qualitative and quantitative methods (Creswell, 2004).  

After gaining ethics approval for the research study from a multicultural ethics 

committee, data were collected via an electronic survey of Australian Indigenous 

entrepreneurs operating within and outside the construction sector.  While it is 

recognized that surveys are often associated with officialdom and mistrusted by 

Indigenous respondents and that low literacy rates might mean that some Indigenous 

respondents may not be able to understand questions asked (Holmes et al 2002), an 

online survey was considered the best way to maximise the response rate across a 

highly geographically and often remotely spread national Indigenous community. 

The literacy problem was not a problem in this research because the target of the 

survey was Indigenous business owners who were highly educated and all businesses 

had an on-line presence which enabled the online survey approach to be used 

effectively.  Furthermore, Holmes et al.  (2002) confirmed that surveys can be used 

successfully in an Indigenous research space if supported by the Indigenous 

community and to this end the survey was distributed in partnership with Supply 

Nation and New South Wales Indigenous Chamber of Commerce - NSWICC (both 

peak bodies for Indigenous enterprise).  Considerable discussions were had with these 

peak Indigenous Business bodies to ensure that the cultural sensitivities and research 

protocols noted above were carefully considered and respected.  The contact details of 

the researchers were also provided in case the respondents needed clarification on any 

questions or if respondents preferred to talk about their experiences rather than 

complete an anonymous survey.  This happened in a number of cases. 

The questionnaire was developed into four separate sections based on an extensive 

literature review of research relating to barriers to entry in mainstream business 

literature, Indigenous business literature and social enterprise literature both within 

and outside construction.  The first section was used to establish the demographic 

make-up of respondents, focussing on questions relation to age, experience, business 

turnover, location, scope of activities, industry sector - construction or non-

construction etc. on a nominal scale.  The second section of the questionnaire related 

to entry barriers faced by Indigenous businesses in all sectors.  The third section asked 

questions about respondentsô involvement in the construction industry.  All questions 

asked respondents to nominate the barriers they had experienced against a seven point 

bipolar Likert scale.  Open questions were also provided to allow respondents to 

highlight barriers not covered in the structured survey. 

To obtain a representative sample of Indigenous enterprises purposive non-probability 

sampling was used to select a range of Indigenous enterprise directories from across 

Australia.  Peak Australian Indigenous business bodies, Supply Nation and NSWICC 
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also distributed the survey to their members.  In total, the survey was distributed to 

235 Indigenous enterprises with 33 usable responses providing a response rate of 14% 

(a low response rate for the reasons discussed above).  The majority of businesses who 

took part in the survey were between 1-3 years old (30.6%) and under 5 years old 

(44.7%).  36.1% of respondents identified themselves as a social enterprise (with an 

Indigenous mission), while 86.1% identified as an Indigenous business/enterprise.  

33% of respondents categorised themselves as hard construction trade services and 

33% of respondents had more than 50% of their business in the construction sector. 

In analysing the survey data, descriptive statistics were used to show the frequency, 

mean and standard deviation of respondent characteristics.  In order to compare the 

experiences of each sub-group, a non-parametric Mann-Whitney U test was conducted 

due to the small sample size in each sub-group.  Bryman and Cramer (1990) assert that 

this test is more powerful than the median test because instead of comparing the 

number of scores that are above the median for two samples, it compares the number 

of times a score from one of the samples is ranked higher than a score from the other 

sample.  To highlight any relationships between the entry barriers a Spearman 

correlation test was also run.  The Spearman correlation test was performed due to the 

low sample size of construction focussed Indigenous enterprises (n=18).  This test is 

relevant since it identifies variables that relate to each other, demonstrating that some 

barriers may be linked or part of a cumulative effect). 

RESULTS AND DISCUSSION 

The majority of respondents were in the 36-55 age range (69.4%) with graduate 

education (56.6%) and most were male (69.4%) with just under 70% having at least 

ten yearsô experience, although this did not necessarily reflect the time that their 

business had been operating.  The majority of businesses that took part in the survey 

were between 1-3 years old (30.6%) and under 5 years old (44.7%).  Of the 

respondents, 36.1% identified themselves as a social enterprise (with an Indigenous 

mission), while 86.1% identified as an Indigenous business/enterprise.  Surprisingly, 

given the youth of these businesses, the majority of respondentsô businesses (66.7%) 

operate in both metropolitan and regional/country areas and the business turnover was 

well spread. 

This would suggest that these companies are growing fast, raising questions about the 

challenges and potential risks of scaling-up rapidly across large areas.  Seventy-five 

percent of respondents had some business in the construction industry and 33% of 

respondents had more than 50% of their business in the construction sector.  This 

shows that the construction sector is a very important source of business for 

Indigenous businesses.  However, the majority have little experience of working in the 

industry (41.7% had less than three years working in the construction sector).  When 

asked about general barriers to entry in all industries (including construction) the 

largest barrier was adjusting to an industryôs unique practices and cultures (4.97) 

followed by ability to break into industry networks (4.83) and being undercut by 

industry competitors (4.33).  Negotiating with suppliers was also a significant problem 

(3.93).  A Mann-Whitney U test was undertaken to compare the responses of 

Indigenous enterprises vs. non-Indigenous enterprises, social enterprises vs. non-social 

enterprises, and construction businesses vs. non-construction businesses. 

The results showed that the majority of comparisons are not significant across the 

three groups, which indicates that Indigenous businesses experience similar barriers to 
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entry compared to non-Indigenous businesses.  However, the construction Indigenous 

business groups did differ significantly in accessing finance to start their business and 

government support than their Indigenous non-construction counterparts (p = 0.05 and 

p = 0.024, respectively).  Why access to finance is more difficult is unclear but may 

have something to do with the high risk and insolvency rates of working in 

construction in general, since the small non-Indigenous sample also experienced the 

same problems in this area.  The perceived relatively low level of government support 

is also surprising given the existence of many new government social procurement 

Indigenous procurement policies.  However, this finding might indicate that 

implementation is yet to gain any real traction on the ground and there are several 

possible reasons for this.  The results around specific construction industry barriers to 

entry by those respondents who had worked in the construction.  Several questions that 

evoked a high mean response: The competitive nature of the construction industry 

(5.78); industry focus on low prices (5.22); awareness of Indigenous enterprises/social 

enterprises (5.06); and cost of entry (5.06). 

Other significant barriers included: demanding clients (4.61) and; existing supply 

chains (4.17).  Industry competitiveness and cost of entry also have the lowest 

standard deviation of 0.878 and 0.938 respectively indicating a high level of 

agreement among respondents.  To investigate if there were any relationships between 

the responses, a Spearman rank correlation coefficient test was carried out.  The 

strongest relation was between respondentsô ability to handle large work packages and 

their ability to achieve economies of scale (rs = 0.765, p = 0.000).  In other words, an 

ability to achieve economies of scale was important to them being able to tender for 

the larger work packages which tend to occur in most large construction projects. 

Following this, the next two strong relationships were between the perceived 

eagerness with which companies engaged Indigenous enterprises and being taken 

seriously by the industry (rs = 0.740, p = 0.000), and between respondentsô ability to 

tender and the difficulty with which they deal with construction industry regulations 

(rs = 0.716, p = 0.001).  These results indicate that an understanding of industry 

regulations and protocols and the resources to be able to comply with them is clearly 

important to securing work in the construction industry.  Finding individual clients 

that take Indigenous businesses seriously also seems critical to building greater trust 

across the entire industry. 

It is useful to compare the results of this research to the recent findings of Loosemore 

and Higgon (2015) who investigated, through a number of in-depth case studies, 

external and internal barriers to entry for mainstream social enterprises that operate in 

the construction sector.  External barriers identified in no particular order included: 

negative perceptions of social enterprises; rhetorical CSR policies that are not 

implemented; resistance to change; existing procurement practices; lack of 

engagement between social enterprises and construction; regulations; client silos; the 

fragmented nature of the construction industry; and construction industry culture.  

Internal challenges identified included: size and scope of activities; not having an 

effective strategy; communicating value-add; not being construction sector savvy; 

running a small business; resourcing; and forming effective and supportive 

partnerships to access resources and build scale. 

Certainly, there are some significant overlaps with our results suggesting that there are 

a range of common problems facing Indigenous and non-Indigenous social businesses 

seeking to enter the construction industry.  Securing finance, social capital and 
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business expertise to grow a business, the construction sectorôs unique practices and 

culture, difficulties in breaking into existing supply chains, being undercut by 

competitors and a focus on price as the main employment criteria are common in both 

sets of results.  However, our results add further to Loosemore and Higgonôs (2015) 

qualitative research by statistically showing the relative significance of these barriers 

for Indigenous enterprises showing policy-makers that they could especially benefit 

from start-up assistance to build their business in the form of finance, knowledge 

about how the construction industry works, early resourcing to overcome high costs of 

entry and opportunities to compete on a level playing field with industry incumbents.  

Our results also suggest that partnerships and joint ventures with clients who are 

genuinely committed to building Indigenous entrepreneurship (not necessarily within 

their own organisations) and with firms who are successfully operating in the sector 

will be crucial in addressing these barriers.  It is also interesting to compare our results 

with mainstream social enterprise research.  For example, Doherty et al (2014) shows 

that most social enterprises struggle to balance the needs of both beneficiaries and 

clients.  This can easily lead to strategic diversions and mission creep and problems in 

finding an optimum balance between generation of commercial revenue and creation 

of social value.  However, this issue was not identified as a problem by our 

respondents, probably because many were not set up as social enterprises but as pure 

for-profit businesses with a majority of Indigenous owners. 

In terms of mainstream barriers to entry research, our findings also support Demsetzôs 

(1982) view that existing brand loyalty acts as a significant barrier to entry for new 

market entrants.  It also supports Bainôs (1949) assertion that incumbent organisations 

will undertake hostile actions to dissuade new entrants from entering a market.  Batesô 

(1995) and Porterôs (2008) claim that accessing financial and physical capital and 

human resources acts as an entry barrier for new firms is also supported by our 

research.  Our results also support Defourny and Nyssens (2008), who found that that 

social enterprises struggle to compete with for-profit companies.  And it also supports 

Robinsonôs (2006) finding that building social capital and networking is a major issue 

in securing work. 

However, in contrast to Defourny and Nyssensô (2008), government support does not 

seem to be a problem for Australian Indigenous enterprises and in contrast to Dean 

and McMullenôs (2007) work, there seems to be high awareness of them.  Rather, the 

problem appears to be the implementation and industry take-up of these initiatives 

rather than the number of initiatives.  In construction, our research also supports the 

work of de Valence (2003), who showed that the cost of investment for entry, access 

to capital, and intensity of competition are barriers to the construction industry.  De 

Valence (2003) also proposed that the existing market power of incumbents can deter 

new entrants into the construction industry. 

However, our research does not show that these barriers are peculiar to the 

construction industry, for Indigenous enterprises at least.  Similarly, Warszawski 

(1996) and Cheah and Garvin (2004) also discuss financial aspects that may act as 

entry barriers to new firms into construction and this is also supported by our results.  

The responses regarding the competitive nature of the industry also support the work 

of Flanagan et al.  (2007), Warszawski (1996), and those of de Valence (2012).  

Hardie and Newell (2011) and Cheah and Garvin (2004) who found that regulations 

within the construction industry had the potential to act as barriers to entry. 
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CONCLUSIONS 

The aim of this paper was explore the barriers to entry for Indigenous enterprises in 

the Australian construction sector.  Through an online survey of 235 Indigenous 

enterprises which produced 33 usable responses, it has been shown that many of the 

barriers faced by Indigenous firms outside construction are also faced by the same 

firms within construction.  An analysis between construction firms and non-

construction firms revealed that respondents had been through similar experiences 

regarding general entry barriers.  The main barriers were adjusting to unique industry 

cultures and practices, breaking into networks and building social capital, being under-

cut by industry incumbents and competitors, low price driving most procurement 

decisions and a perceived lack of trust in the ability of Indigenous business to deliver 

work to the same standards as existing subcontractors.  The relatively few differences 

that did exist appear to relate to starting-up Indigenous businesses and then securing 

capital and finance to enable them to scale-up and tender for normal work packages at 

a competitive price. 
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The aim of this paper is to present an overview of previous studies on Emotional 

Intelligence (EI) in construction project management.  The literature was surveyed to 

identify and describe the characteristics of previous studies of EI in the construction 

industry.  Research themes and methods are reviewed in order to establish how EI of 

construction project managers are assessed.  The findings indicate that majority of the 

studies applied a positivist methodology in investigating EI which may cloud the 

actual perception of the individual and consequently the relevance of the concept.  

Furthermore, the deficit of any alternative methodology may prevent elucidation of 

new informative ways to explain EI in a unique context such as construction.  The 

study recommends the exploration of construction professionals' identities through 

their real life experiences by applying the grounded theory approach in order to better 

understand how EI can be developed and applied in construction project management. 

Keywords: emotional intelligence, professional identity, review 

INTRODUCTION  

Emotion is described in psychological terms as an individualised, intrapersonal 

reaction to some stimulus and a socially constituted phenomenon located in the social 

realm (Fineman 2000).  Emotion in the early 1900s was perceived as irrational and 

unreasonable, likewise management and emotion were viewed as opposites (Hancock 

and Tyler 2009).  However, in recent times, management scholars and practitioners 

have recognised the significance of emotion and its relevance for successful 

organisational interrelationships.  The social and cultural dimensions of emotion have 

been suggested as a significant area of study because organisational structures and 

processes are socially formed and sustained through individual behaviours and actions 

(Domagalski 1999).  Consequently, the concept of EI emerged from organisational 

behaviour research which has had an unusual significant impact on managerial/ 

organisational practice (Ashkanasy and Daus 2005). 

The construction industry, over time, has embraced several management trends in 

order to improve the performance of projects.  Total Quality Management (TQM), 

Building Information Modelling (BIM) and Public Private Partnering (PPP) are a few 

such initiatives aimed at achieving development of the industry.  Leadership is 

progressively being recognised as a fundamental element in construction project 

management and methods of applying this soft skill in a highly technical environment 

are constantly debated upon (Toor and Ofori 2008, Griffis and Brown 2003).  Due to 
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the multi-organisation and multi-stakeholder nature of construction projects, multiple 

objectives and conflicting interests often exist which lead to division in cultural and 

social aspects, lack of inter professional understanding, and difficulty in coordinating 

stakeholders (Xue et al., 2010). 

According to Bygballe et al., (2010) one of the reasons for the relevance of long term 

relationships is the growth of industrialization in construction which led to a shift 

from construction site activities to in-house management facilities.  These challenges 

enact a high demand on construction project managersô capability to coordinate and 

control activities and manage different individuals for effective co-ordination of issues 

relevant to the project process.  Due to such demands, initiatives such as relationship 

management and partnering were created to focus on building alliances between 

project participants and the ability to manage interpersonal interaction (Bygballe et 

al., 2010, Gadde and Dubois 2010).  Consequently, problems of inadequate leadership 

skills associated with project relationships emerged (Pryke and Smyth 2006) and 

according to Love et al., (2011) current developments in the field of construction 

project management resulted in a 'switch of lenses' in order to examine both 

psychological (Project manager) and sociological (Project participants) project 

elements.  Skills such as emotional intelligence (EI) leadership have been suggested as 

a means of improving project performance in construction (Love et al., 2011, Pryke 

and Smyth 2006). 

Emotional Intelligence in Construction 

While there are a variety of definitions for Emotional Intelligence (EI), there seems to 

be a general understanding of the concept: Salovey and Mayer (1989) define EI as a 

subset of social intelligence and the ability to monitor oneôs own feelings and that of 

others, to distinguish among them and to use this information to guide oneôs thinking 

and actions.  Bar-On explains the EI construct as being concerned with effectively 

understanding oneself and others, relating properly with people and coping with the 

immediate environmental demands (Bar-On 1997).  From a pragmatic view, EI is 

defined as knowing and managing our emotions and those of others for improved 

performance (Mersino 2007).  EI is also defined as the capacity for recognizing our 

own feeling and those of others, for motivating ourselves, and for managing emotions 

well in both ourselves and others (Goleman 2004).  A common factor is an underlying 

presence of inter relational skills and management of peopleôs actions and behaviour.  

According to Mischung et al., (2015), there have been significant claims about the 

preciseness of EI in predicting workplace success as various studies show positive 

correlations between EI and job performance. 

Construction is a project based industry comprising various separate industries where 

participants are usually in diverse organisations and where different level of skill and 

experience are demonstrated.  Effective management in such a context demands for 

group communication, relational skills and effective leadership skills.  Since one 

usually cannot speak of relationships without referring to emotions, EI is now 

regarded as a supplement to leadership capabilities.  Interestingly, with the expose of 

EI in construction and the recognition of its relevance, the construction industry is still 

somewhat unwilling to embrace the concept of EI (Mischung et al., 2015).The 

relevance of EI for a construction project manager (CPM) has been an area of 

argument.  Some researchers contend that the presence of a level of emotion quotient 

in the different styles of leadership is a significant contribution to project success 

(Turner and Muller 2010) and on the other hand, others such as Antonakis, Ashkanasy 
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and Dasborough (2009) contend that an undue well-tuned EI is not necessary for a 

project manager and it may be left behind in the arena of a project managerôs 

development.  Likewise, while a survey by Cao and Fu (2011) highlighted the 

relevance of team members and project managers EI for team effectiveness in 

construction organisations, Butler and Chinowsky (2006) reported that construction 

executives scored low in interpersonal aspects of the EI scale.  Despite the claims that 

the level of EI of construction executives and CPM are at or above average (e.g. 

Butler and Chinowsky 2006), scholars and practitioners continue to refer to the 

construction industry as hostile, dominated by authoritative behaviours where it is 

appropriate to enact anger (Lindebaum and Fielden 2011, Lindebaum and Cassell 

2012).  Due to the controversies associated with EI, scientific research particularly in 

a construction context has been minimal; this has demotivated scholars to come up 

with a theoretical academic framework and methodological standards for exploring EI 

in a project environment (Antonakis, Ashkanasy and Dasborough 2009). 

The predominance of EI in scholarly literature presents a facade that much research 

has been conducted in construction with regard to the concept.  Simply using the 

phrase 'emotional intelligence' as a search criterion in any browser will produce over a 

million online results showing the extent of its recognition.  Research on Emotional 

Intelligence leadership in the workplace spans across various fields, but only recently 

did the concept penetrate construction project management (Love et al., 2011).  In 

view of the fact that the role of leadership in achieving construction project goals and 

the project managerôs style of leadership are both crucial factors in determining the 

outcome of construction projects (Griffis and Brown 2003, Larsson et al., 2015), 

consideration of EI as a leadership skill in construction project management is posited 

as useful in advancing the concept. 

However, the EI concept remains largely unexplored in the construction industry 

(Pryke et al., 2015, Zhang and Fan 2013).  The reason for this may be due to the 

perception of masculinity stereotypes throughout the industry (Loosemore and Galea 

2008), the traditional styles of adversary relationships (McLennan and Scott 2002) or 

the confrontational behaviour and communication style of individuals which hinders 

effective research in the construction industry (Loosemore 1998).This paper presents 

an overview of EI in the construction industry in the form of a summary of the 

methodological approaches used in past studies as a step to uncovering the different 

perceptions of the value of the concept and as a precursor to exploring how EI can be 

developed and applied in construction.  Against this background, the paper aims to 

answer the following research question: What methods are used in past studies to 

investigate EI of Construction Project Managers and why were they used? The 

objectives include: To provide an overview of papers published on Emotional 

Intelligence of project managers in construction and to provide indication for future 

direction of study in the area of Emotional Intelligence of Construction Project 

Managers. 

METHOD  

An overview of past studies on emotional intelligence in a construction context was 

conducted through an extensive search of published literature.  An overview is 

typically a narrative summary of literature that attempts to reassess the literature and 

describe its characteristics.  It may be a systematic overview or not, depending on the 

rigour of search conducted, therefore, it is used for various types of reviews with 

varying degree of 'systematicity' (Grant and Booth 2009).  The population of interest 
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for this study is the construction industry.  Therefore, the search was restricted to 

studies of EI conducted only in a construction environment.  Keywords used in the 

search included: óemotional intelligenceô or óemotionô appearing in the abstract.  

Terms used in filtering were it was suitable to do so include: óconstruction industryô, 

óconstruction project managementô and/or óconstruction managementô.  Since the 

research on EI is sometimes undertaken from an alternate perspective such as 

leadership styles, this was also included in the search terms.  In addition, extra time 

was taken to read through the references of the final articles that were identified from 

the search process. 

For this study, the search was comprehensively carried out across 3 construction 

/engineering databases and 2 journals outside the construction field.  The databases 

used were ARCOM, ICONDA and ASCE.  The ARCOM database contains about 19 

Construction Management journals, recent ARCOM conference proceedings and PhD 

theses.  The online repository of International Construction Database (ICONDA) 

contains CIB publications which cover all fields in building and construction research 

and American Society of Civil Engineers (ASCE) contain articles in peer-reviewed 

journals and conference proceedings from the American society of civil engineers.  

Leadership theory underpins EI, therefore other keywords such as 'Leadership styles' 

and 'Construction management' were used in combination with the keyword 

'emotional intelligence' in the literature search.  As a result, the search extended to the 

Leadership Quarterly Journal and Human Relation Journal.  These amount of journals 

were accessed so as to obtain the breath of studies of EI in the Construction Industry.  

Data was extracted and analysed deductively.  Since, the diverseness of focus of 

management studies prevents the aggregation and assessment of results (Tranfield et 

al 2003), synthesis was achieved by drawing similarity and differences from the 

characteristics of the gathered studies through interpretative means. 

Table 1 describes the process by which articles were selected.  3 databases (containing 

several journals each) and 2 journals were used in the search.  384 citations were 

retrieved from the search using keywords 'emotional intelligence', leadership styles 

and the phrase 'emotional intelligence in construction managementô.  The keyword 

'Emotional Intelligence' yielded 243 articles, 'Leadership styles' yielded 52 articles, the 

phrase 'Emotional Intelligence in Construction Management yielded 89 articles, each 

in total, across the 5 sources.  Only the ASCE library had provision for applying filters 

such as 'Construction management and Construction Industry', which resulted in 184 

articles being filtered out.  The total articles for the review reduced to 200.  An 

abstract review on the remaining articles further excluded 180 articles.  Criteria for 

exclusion included a non-construction context, no actual association with emotional 

intelligence or a thesis.  Consequently 20 articles were fully assessed.  During the final 

review 4 additional articles were identified from going through referenced papers and 

these were added to the 20 initially identified articles.  The review process used in the 

study attempts to provide an explicit report of the knowledge on methods used in past 

studies to investigate EI of Construction professionals and the rationale for those 

methods. 

FINDINGS 

The final assessment included a total of 24 articles indicating that there have not been 

many studies exploring the nature of emotional intelligence of professionals in the 

construction industry.  The relatively low amount of articles that was retrieved for the 

study is comparable with the low number of  studies (49) that investigated leadership 
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in the construction industry (Toor and Ofori 2008) and Clarkeôs (2010) identification 

of only 5 studies that specifically examined EI in a project context.  Existing studies of 

EI in the construction industry are circumscribed around investigating the level of EI 

of an individual/ organisation or the relationship between various personality or 

leadership types on EI.  The studies on EI in construction have explored areas 

including leadership styles (Butler and Chinowsky 2006, Cao and Fu 2011, Sunindijo 

2012), project performance (Love et al., 2011, Zhang and Fan 2013), construction 

management educational programmes (Mo et al., 2007, Mischung et al., 2015) and the 

contracting area (Songer and Walker 2004).  Project tasks/stages that have been 

studied in relation to EI include safety management tasks (Sunindijo and Zou 2013), 

risk taking (Tixier et al., 2014), Conflict resolutions (Sunindijo and Hadikusumo 

2013), Cognitive and Relational tasks (Lindebaum and Jordan 2012) and Negotiation 

stage (Der Foo et al., 2004).   

Table 1.  Article selection process 

 

These studies tend to adopt a particular research approach and most of them focused 

on exploring the correlation to leadership types.  Cao and Fu (2011) and Mo et al 

(2006) opine that since EI correlates with transformational leadership, it may be useful 

to construction project managers.  Similarly, Butler and Chinowsky (2006) showed a 

relationship between EI and transformational leadership behaviours.  Although, no 

empirical research was conducted, Love et al., (2011) and Mo, Dainty and Price 

(2006) acknowledged the importance of EI and recommended that the concept of 

organisational behaviour and an individual's EI be explored as well as ways of 

providing trainings on EI.  In line with these suggestions, Mo et al.ôs (2007) 

investigation, however, revealed a weak correlation between educational courses and 

EI of construction students.  Their finding suggests that the weak dependence of EI on 

educational courses could be as a result of the sort of educational programmes taught 

or other factors.  Although, the experimental study by Mischung et al., (2015) showed 

that training construction students in EI skills enable teams to perform better in 

student work group, nevertheless, this may not be a true representation of real life 

experiences, where the performance of construction professionals is likely assessed 

against confrontational beliefs (Loosemore and Gala 2008).  Apart from those 

research which established correlations between EI and leadership behaviour, others 

investigated the impact of a project manager's EI on certain tasks and revealed a 

positive correlation with certain conflict resolution style while considering the socio 

cultural custom (Sunindijo and Hadikusumo 2013).  On the other hand another study 

showed that individuals with a negative emotional state perceived considerably more 
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risk than those with a positive emotional state (Tixier et al., 2014). In spite of these 

recognitions and suggestions, some authors argue on the negligence of context and 

tasks in studies of EI (Lindebaum and Jordan 2012). 

The specific context of construction often tends to be ignored, as much of the 

literature concerning EI in construction is based on the traditionally deductive 

positivist approach.  Observed findings resonate with Phua (2013) assertion that 

human, cultural and psychological factors are paid little attention in the construction 

literature.  Majority of the researchers adopted a quantitative approach focusing at the 

individual or organisational level.  However, at both levels, the aim was mainly to 

determine the impact of EI on certain personality type variables (e.g. transformational 

leadership) or organisational variables (e.g. performance).  The studies often used 

questionnaires ï self report scaled instrument to establish relationships or the level of 

influence between variables.  The current study identified only two articles that 

employed qualitative measures in their investigation.  One of the them assessed the 

use and application of EI within the construction industry by employing narratives as 

a means of organizing data (Lindebaum and Cassell 2012) while the other study 

qualitatively investigated the behaviour of the individual in a construction context 

with regards to a specific emotion ï anger (Lindebaum and Fielden 2011).  For a 

majority of the studies, dimensions of EI seemed to have a positive correlation or 

effect on the inquired variable while some authors interpreted their results from a 

perspective of cultural dimensions of the country in which the study was conducted 

(e.g. Sunindijo and Hadikusumo 2013).  The findings of the current study reflect the 

preference of research in construction towards a positivist paradigm (Phua 2013, Ofori 

and Toor 2009).  Consequently, the view that the construction industry has been 

populated by positivist methodologies is deduced from this review, therefore, arguably 

the knowledge and development of a social construct such as EI may be underrated, 

specifically in the area of applicability and development of the concept. 

DISCUSSION AND CONCLUSION 

In general, only a small number of studies use qualitative methods to examine and 

explain the nature of leadership in the construction industry (Toor and Ofori, 2008).  

The relatively low number of articles identified in the current study not only throws 

light on the fact that individual and psychological factors still receive relatively less 

interest in the construction literature but the findings reveal on over reliance of 

quantitative methods used in investigating EI.  The construction industry has been 

represented as a social system (Love et al., 2002) and emotional intelligence 

originates from the psychology domain which is a function of the social process 

embedded in a social system.  Conversely, the method of analyses for studying such 

social processes may not be sufficient, and according to Fineman (2004) the use of 

quantitative approaches to investigate a social constructed phenomenon undervalues 

the development of that phenomenon.  In addition, surveys and questionnaires mainly 

measure an individual's perception towards an action or behaviour and not the actual 

behaviour because of social desirability (Ofori and Toor 2009).  Arguably, this implies 

that majority of past investigations have only made an attempt in finding out the views 

of construction professionals towards emotional intelligence and not what is actually 

practiced or what behaviour óworksô in their environment with regards to EI.  Besides, 

it was identified that the authoritative style of leadership is significantly used in 

Turkish construction industry (Giritli and Oraz 2004).The lack of qualitative enquiry 

of EI in construction, questions how the concept can be thoroughly explored for 

developmental and applicability purposes.  The concept of EI seems to challenge the 
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way construction project managers understand their identity (Lindebaum and Cassell 

2012), this uniqueness or character is often imposed by the nature or circumstance in 

which these individuals find themselves (Webb 2006).Too often, the focus has been 

on quantifying the level of EI and establishing relationships between variables such as 

leadership styles, while neglecting the identity of the individual's understanding with 

respect to their role and specific context. 

Identity is an individual-level construct associated with organisational performance.  It 

is a sense making structure in which individuals interpret themselves and others while 

interacting with their social environment (Ybema et al., 2009).  According to Gluch 

(2009) the role and identity of industry professionals are social constructs shaped 

through social processes of interaction between individuals and the organisation's 

milieu.  In other words, the work environment has an effect on an individual's attribute 

which in turn shapes organisational behaviour.  Phua (2013) opines that what people 

say and do are often refined and shaped within organisational and managerial contexts 

which can be accessed through narratives.  The male dominated culture of the 

construction industry (Loosemore and Gala 2008) impacts on how EI is being 

interpreted and poses a threat to the identity of CPMs.  Accordingly, most CPM 

believes that EI may have no place in the construction industry leading to low 

acceptance of the EI concept.  As male professionals prefer to hold onto a more 

technical oriented identity (Faulkner 2007), the objective of applying  EI for effective 

relationship management in construction (Pryke and Smyth 2006) should not precede 

a clear understanding of the situational and structured realties of how certain conducts 

are displayed for effective performance. 

As Smyth 2000 quoted in Lindebaum and Fielden (2011) states: 

The management style of many contracting companies is based upon the street fighting 

man.  Banter and joking are usually at the expense of others......  verbal abuses are the 

weapons to instil fear and maintain power... 

Construction professionals develop different identities in order to deal with the 

pressure between their official roles and project practice standards (Gluch 2009).  

However, the majority of the research conducted on EI in the construction industry do 

not adequately consider these realities.  A focus on establishing correlations, exploring 

levels of EI in different aspects and/or investigating dimensions of other constructs in 

relation to EI may prevent the revealing of the dynamics of EI and the complexities of 

the social process that transpire among individuals in construction.  Finally, Mischung 

and Perrenoud (2015) suggested that educating and assessing individuals in the EI 

construct may not be successful because of the lack of effectively teaching one how to 

implement the skill and recognising when it is appropriate to utilise it.  In other words, 

having an awareness of EI or being emotionally competent will not guarantee 

improved performance.  Exploring the individualôs identity and in relation to the work 

environment will help in explaining how the environment or context creates identities 

of construction professional and how EI skills can be utilized for meaningful 

improvements. 

Grounded theory often used in studying human behaviour is suggested as a relevant 

and appropriate approach to studying EI in context of construction as it aims to 

generate inference which is grounded in the data.  The use of qualitative methods of 

investigation such as in-depth interviews, action research and discursive approaches 

will illuminate the character and behaviour within the context of the construction 

industry in relation to EI, will support better understanding of the concept in 
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construction and consequently discover the usefulness and applicability of the 

concept. 

To conclude, this study fills an important gap in existing construction project 

management literature by identifying an over use of quantitative research approach in 

investigating emotional intelligence among construction professionals.  This study 

offers suggestion on employing the use of qualitative approach to investigating EI in 

the construction industry.  Qualitative methods will be useful in revealing the 

implication of Emotional Intelligence on the identity of construction professionals and 

vice versa.  Albeit, the use of statistical measures provides objective and evidenced 

results, rich interpretations of contextual features which are relevant in understanding 

and advancing the concept of EI leadership is absent due to the lack of using 

alternative research methods such as the Grounded theory approach.  As a result, the 

identity and actual behaviours based on real life practices has a large tendency of 

being overlooked. 
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Employers and researchers have focused over the last several decades on how to 

sustainably improve employee performance.  Antecedents of happiness at work 

including employee satisfaction, work engagement, employee engagement, wellness 

and well-being or happiness have been demonstrated to correlate positively to 

improvements in key performance outcomes including:  employee retention and 

attendance profitability, productivity, customer loyalty, health, creativity, safety 

environment, losses to theft, etc.  Projects have increasingly been used by 

organizations in all sectors and industries to deliver significant strategic change 

initiatives.  Project management techniques have improved project success rates, but 

there is room for further improvement.  This study explores the level of self-reported 

happiness at work for project managers using the Happiness@Work survey and the 

elements of happiness at work which are most positively correlated with happiness at 

work for project managers.  Preliminary results show PM's happiness is in the bottom 

50% against the U.S. benchmark for this survey with effects of total work experience, 

gender, age, and employment status on overall happiness at work for project 

managers.  Role, team well-managed, organization well managed, meaning of work, 

and some personal factors (health, happiness, vitality, and confidence) and the level of 

project management maturity at the organizational level show significant positive 

effects on overall happiness at work.  At the component level of happiness at work 

(personal resources, organizational system, functioning at work, experience of work), 

significant differences were noted relative to sector, gender, role, age, time at 

organization, work experience, stage in the project management process maturity 

model, and expectations of success of current project. 

Keywords: subjective well-being, happiness at work, maturity model, statistical 

analysis 

INTRODUCTION  

Recently countries and companies have been moving to measure the happiness of their 

citizens and their employees.  Best place to work indices have proliferated and 

companies are increasingly striving to be an employer of choice as the competition to 

attract and retain highly qualified employees increases with the retirement of the 

Boomer generation.  Researchers have reported that happiness or its essential 

components is linked with reduced morbidity, increased longevity, less symptoms of 

ill health; positive emotions with increased resilience, motivation, task persistence, 

creativity, information processing and memory as well as goal attainment.  It is not a 

surprise to see a happier employee is more productive (Oswald et al 2009).  Job 

satisfaction and organization commitment are negatively related to intention to quit, 

actual turnover, absence from work, poor employee behavior.  Improved job 

                                                 

1 cui@umd.edu 



Cui, Davis and Huang 

650 

satisfaction is positively related to reductions in mental health issues and burnout 

(Fisher 2009).  Each of these benefits which are linked to happiness at work or its 

components are likely to be of benefit to the project management outcomes as well in 

all sectors and industries. 

So far, however, the literature has not focused on project managers as a profession and 

whether happiness at work might result in better project outcomes.  This paper reports 

on our findings from a pilot study conducted via online survey in the fall of 2014.  We 

solicited responses from 400 PM professionals attending an annual PMI chapter 

educational event in Montgomery County, Maryland.  We received completed 

responses from 225 project managers.  All participants in this study received a report 

of their own happiness at work results and then attended a debriefing held at the 

chapter educational event. 

DEFINITION OF WORKPL ACE HAPPINESS 

Happiness is comprised of two types in the literature:  hedonic and eudaimonic views 

of happiness.  In the first instance, hedonic, happiness is seen as an abiding sense of 

satisfaction with life by the individual considering the overall and domain specific life 

experiences (Ryan and Deci 2001; Ryff and Singer 2008).  Life satisfaction is 

accompanied in the hedonic view of happiness by a net positive emotional experience 

over time, meaning that the individual experiences more positive than negative 

emotions in their life (Diener et al 1999).  Happiness in this sense concerns ñwhat 

benefits a person, is good for her, makes her better off, serves her interests, or is 

desirable for her for her sakeò (Haybron 2011). 

The second view of happiness, the eudaimonic view, is concerned with the individual 

living a good life in a virtuous or moral sense, being true to themselves, acting 

morally, doing meaningful activities and growing as a person.  Seligman (2002) 

combines these two view of happiness into one, noting that hedonic happiness, while 

necessary, is limited by genetic inheritance and subject to the hedonic treadmill (highs 

and lows of hedonic happiness are transitory).  He postulates that hedonic happiness is 

insufficient and authentic happiness is derived by the partnering of hedonic and 

eudaimonic happiness which is not limited by genetically inherited predispositions to 

the experience of pleasant emotions and which is unlimited in the experience of 

eudaimonia through work that is congruent with the self-actualization of the 

individual, attainment of important self-set goals, and contributing to the greater good. 

Happiness at work is conceptualized as transient, person and unit level (Fisher 2009).  

Transient happiness-related constructs include:  transitory affect and mood as well as 

state affect, flow, mood, engagement, task engagement, and intrinsic motivation.  

Person level happiness includes physical and emotional health, engagement, job 

involvement, job satisfaction, and personality-based predispositions.  At the unit level, 

happiness at work includes group level engagement, morale, satisfaction, emotional 

tone and mood.  Happiness at work is the result of the individual, the work, the social 

environment (the team and the organization as a whole) (McNulty 2012). 

HAPPINESS SURVEY AND SAMPLE 

The standard questionnaire from HappinessWorks (Marks, 2011) was used as the 

basis for this survey because it addresses the key elements of hedonic and eudaimonic 

happiness and the three levels of happiness related constructs at work: transient, 

person and unit levels.  The questionnaire includes 40 questions grouped into four 

interrelated categories: personal resources, organizational system, functioning at work, 
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and experience of work.  This survey is completed by respondents using a 7-point 

Likert Scale and data is indexed on a 0 to 10 scale where 5 is the average.  Index 

scores are developed by extensive data analysis of each question to the benchmark 

survey data.  The 40 questions are aggregated without weighting into 16 subdomains 

and then into four domains or categories which are then combined to yield the overall 

happiness at work score.  Within the standard 40-question survey is one question 

which asks respondents to rate their happiness at work.  Information about the 

standard questionnaire is available at the HappinessWorks website 

(http://www.happinessworks.com/). 

The standard questionnaire was modified to include expanded demographic filters 

including:  years of work experience, stage of project management process maturity 

model (PM2), project role, project organization type, industry and sector.  Several 

supplemental survey questions were added:  availability and use of alternative work 

schedules, trusted by manager, and expectations of current project's success. 

The sample was obtained by providing an online survey link to registered participants 

at an educational event sponsored by a chapter of the Project Management Institute, 

PMI, in October 2014 in Montgomery County, Maryland, a suburb of Washington, 

D.C.  There were approximately 400 registered participants and 227 responses were 

obtained; two were deleted as outliers prior to analysis of the sample.  Respondents 

were rewarded with their personal results compared to the U.S. benchmark 

immediately upon completion of the survey and all participants attended a debriefing 

of the results at the event. 

Our sample was nearly equally divided between male and female respondents.  The 

majority of the respondents, 90.75%, were between the ages of 35 and 64 with a 

similar percentage reporting they were employed full-time.  Time at organization was 

well distributed with 22.91% with 2 years or less tenure with their current 

organization and 27.31% with 2-5 years, 19.38% with 5-10 years, and 20.70% with 

10-20 years.  The respondents, while many were new to their organizations, reported 

significant overall work experience with less than 3% having less than 10 years of 

work experience and 53.74% with more than 25 years of work experience; 25.15% 

had 10-20 years of work experience and 17.62% had 20-25.  The respondents were 

well distributed across the various stages of the PM2 model with 23.19% in ad hoc or 

planned stages, 45.37% in managed stage, and 37.09% in integrated or sustained 

stages.  Project roles of respondents ranged from entry level to PMO director with 

concentrations in subject matter expert roles, project manager, senior project manager 

and program manager roles.  Project organization (pure project, functional, matrix) of 

respondents was dominated by matrix organizations at 58.15% with pure project and 

functional at 19.38% and 22.47%, respectively.  Fourteen industries were identified 

with IT products and services and consultancy dominating.  Private sector 

organizations accounted for 64.32% of respondents; public sector with 20.51% and 

only 6.17% from not for profit sector. 

WORKPLACE HAPPINESS FOR PROJECT MANAGERS 

Reliability of Self-reporting of Workplace Happiness 

Within the standard 40-question survey, one question asks respondents to assess their 

happiness at work.  The analysis began with evaluating the relationship between the 

single question self-report of PM happiness at work and the calculated PM happiness 

at work.  Overall PM happiness at work was 5.16 while responses to the single 
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question was lower at 4.7422 (Figure 1).  This difference is significant; however, the 

overall happiness score and the single question happiness score are highly correlated.  

The difference between these two happiness at work scores supports the use of the full 

40-question survey for assessing PM happiness at work.   The difference between 

these two scores was not found to have a strong positive correlation with demographic 

characteristics of the respondents based on our initial review. 

 
However, in performing a linear regression analysis to explain the driver behind the 

self-reporting bias, career prospects and free to be self were found to account for 

nearly half of the observed variance (Table 1).  A positive constant indicates an 

optimism bias on workplace happiness without any impact of factors.  Two factors, 

career prospects and free to be self, help project managers to reduce the optimism 

bias.   

 

Overall PM Happiness at Work 

The overall workplace happiness score for the 225 total respondents was reported at 

5.15, with a standard deviation of 1.47, placing PM's on the average line of the U.S.  

population per the survey benchmark.  Furthermore, significant differences were 

found in happiness at work for specific subsets of the sample respondents.  These are 

discussed later below. 

The overall PM happiness at work scores were correlated with a number of the 

demographic characteristics of the sample.  Gender, age, work experience, 

employment status, sector, role, PM project management process maturity model 

(PM2) stage and organization type were analysed for their effect on PM happiness at 
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work.  Gender, age, years of work experience, employment status were not found to 

be positively correlated with PM happiness at work overall for this sample.  However, 

role, PM2 stage and project organization type were found to have statistically 

significant correlations with reported overall PM happiness at work.  Results are 

summarized in Table 2. 

 

Overall PM Happiness at Work by Sector 

Our sample did not include sufficient responses from the not-for-profit sector to 

support a comparison with the private and public sector results.  The public sector 

results were significantly higher for overall happiness at 5.33 compared to 5.10 for the 

private sector as shown in Figure 2.  Data for the private sector separated respondents 

working for closely held companies and those working for publicly traded private 

sector companies.  Results for these two groups were 5.26 and 4.92, respectively.  

Not-for-profit results, reporting from a small number of respondents, was 5.14.   

 

The unexpected outcome of public sector PMôs reporting higher overall happiness at 

work than private sector PMôs resulted in further exploration of overall happiness by 

considering possible differences at the category level as a first exploration of what 

might be contributing to these reported differences.  Overall PM happiness at work is 

developed by aggregating responses in four categories: personal resources, 

organizational system, functioning at work and experience of work.  The favourable 

overall results for PM happiness at work in the public sector was consistent across all 

four categories (See Figure 3 below).  It is interesting, and a somewhat unexpected 
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finding, to note that PMôs report higher levels of happiness overall and relative to the 

four component categories for the public sector. 

 

Exploration of the data for personal resources indicated that the public and private 

sectors enjoyed modest differences in three of the four subcategories:  vitality, 

happiness, and confidence.  Work-life balance was significantly higher for the public 

sector respondents. 

Organization systems category showed very similar results for the public and private 

sectors for management system but the private sector was below public sector for job 

design, work environment, and social value.  Within the management system 

subcategory, public sector exceeded private sector PM happiness at work for 

constructive feedback and team well-managed while the private sector reported 

stronger results for trusted by manager and organization well-managed.   On job 

design, the public sector results were higher for two of three elements of this 

subcategory:  fair pay and job security while roughly equivalent for achievable job. 

Functioning at work, a proxy for intrinsic motivation, showed the sectors with roughly 

equivalent results for free to be self, with public sector reporting higher scores for use 

strengths and creativity.  Work relationships showed favourable results for the public 

sector for good friends at work and team relationships with the private sector showing 

better results for cooperation between teams.  The sectors reported roughly equivalent 

results for relationship with manager.  Sense of control and sense of progress were not 

analysed. 

Experience of work shows the public sector with better results for positive emotions 

and worthwhile work while reporting roughly equivalent results for negative emotions 

and engaging work. 

Project Manager Happiness at Work by Category 

At the category level, PM happiness at work showed significant differences for 

several subsets of respondents. 

Gender Differences.  Significant gender differences were noted within the four 

component categories.   Females reported higher levels of personal resources when 

compared with males, but were lower for each of the three other categories.  

Functioning at work, essentially intrinsic motivation, was the lowest for females at 

4.64. 



Are project managers happy? 

655 

 

Although most demographic variables show insignificant impact on the overall 

workplace happiness, at the category level, age, time at organization, and current 

project expectations of success showed significant positive relationships for all four 

categories.  PM2 stage showed significant positive relationships for personal 

resources, functioning at work and experience of work.  Work experience showed 

significant positive relationships only for functioning at work and experience of work 

(Table 3). 

 

CONCLUSION 

PM happiness at work is on average against the U.S. benchmark for the 

Happiness@Work survey tool used in this exploratory study suggesting that there is 

need and opportunity to enhance PM workplace happiness as a pathway to enhanced 

project performance over time.  Distinct differences were found in overall PM 

happiness at work between the public and private sector with the public sector, 

somewhat surprisingly, reporting higher PM happiness at work scores.  Further 

exploration of the areas of stronger public sector results and investigation of the 

underlying causes may lead to development of suggested interventions for the private 

and possibly not for profit sectors.  Areas where the private sector reported stronger 

results should also be further explored to identify successful practices supporting PM 

happiness at work. 

Overall PM happiness at work was further analysed into its four component 

categories: personal resources, organizational system, functioning at work and 

experience of work.  Each of these categories, when considered at a sector level 

reported significant differences in many of the subcategories.  This further supports 

the need and opportunity for further exploration of best practices in each sector to 

develop and disseminate enabling practices to enhance PM happiness at work. 



Cui, Davis and Huang 

656 

Demographic differences within the sample examined also resulted in significant 

differences, some at the overall level and some only at the category level.  Further 

analysis of these demographic differences is needed to assess how best to intervene 

for organizations, teams and individuals to enhance PM happiness at work.  Clearly, 

one size is unlikely to fit all. 
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Discussion of affects and emotions remains notably absent within studies of 

innovation, not least in construction.  Most innovation studies in construction adopt a 

rationalist approach where innovation implementation is a function of cost-benefit 

calculations and deliberative management support.  Even in those studies that do 

consider innovation as the result of complex interactions between people, ideas and 

technologies, such as those inspired by Actor-Network Theory (ANT), it is often 

presumed that the network builder is a rationally calculative actor.  However, a 

growing body of research across the social sciences, including the margins of ANT, 

has shown that innovation is shaped by emotions and affects.  To examine these 

themes our research addresses an experimental zero-carbon housing project to show 

how innovation implementation is influenced by a rich affective tapestry of love, 

pride, hope, fear, greed and annoyance.  Understanding such affects, and their socio-

material conditions and power relations, may help us further address the complexities 

of innovation implementation. 

Keywords: innovation, emotion and affect, materiality sustainable construction 

I was given a visit, by the site manager - I will call him Bob, of a construction site for 

a zero-carbon housing (ZCH) development, to investigate the success of innovation 

implementation on this project.  From what I'd been told by the project manager, the 

development, a complex project using multiple innovations to lower carbon emissions 

in use, had been considered very successful by the company, as well as by the 

government.  Little did I know how special this site was.  The site itself announced it: 

the site managerôs NHBC 'Pride in the Job award' was displayed at the site entrance, 

next to his picture, for all workers and visitors to see.  Entering the site office, I was 

once again reminded of it through the dozens of similar awards covering the wall 

from top to bottom - all in his name.  Then, as we walked on the tour, I started to get a 

sense of what 'Pride in the Job' might mean.  While Bob was explaining the ways 

different innovations were integrated in the houses, I witnessed him pick up trash on 

the ground and dispose of it in the appropriate bin; check that one innovation he was 

showing us - AirTapeÊ - was correctly applied to the window frames, without 

bubbles; inspect a door and phone someone to ask them to come and get it cleaned; 

interrupt two subcontractors to discuss an issue with wardrobe installations in 

another unit; spot another worker from afar and ask him for an update on his work; 

inspect another person's work and ask him to make sure the nails were fitted properly; 
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comment with humour on the damp, crumpled state of a professional drawing a 

worker was holding.  While we were visiting a finished house being cleaned before 

delivery, I saw him wipe dust off a faucet, and re-tick a grey-water label on which the 

ink had faded.  All these small acts, witnessed over a one hour period, made me 

wonder about the role such a level of care on the construction site, and pride in his 

job, could have on making innovations work in a complex environment. 

INTRODUCTION  

Most studies on innovations in the construction industry, and elsewhere, adopt a 

rationalist approach where the emotional and affective dimensions of innovation 

implementation are not discussed at all or glossed over (Drejer and Lund Vinding, 

2006; Dubois and Gadde, 2002; Hartmann, 2006; Dulaimi, Ling and Bajracharya, 

2003; Gambatese and Hallowell, 2011; Gajendran et al., 2014).  And yet, the 

relevance of emotions on the construction industry has been acknowledged, not just in 

terms of employee wellbeing (Haynes and Love, 2004), but also the role of emotions 

in achieving project success (Dainty et al., 2005).  Beyond construction, emotions 

have been shown to play a key role in innovation, whether enabling future innovative 

projects (Shepherd and Kuratko, 2009) or firm creativity (Amabile et al., 2005; Baron 

and Tank, 2011).  Moreover, sociological studies of innovations in construction, while 

not focusing on emotions, stress the importance of moving beyond seamlessly 

rationalistic and linear control approaches to innovation implementation to engage 

with the "messy, complex and dynamic realities of construction activity"  (Harty, 

2008:1038).  Such an approach is crucial if we want to move beyond a sanitized view 

of innovation as a rational, linear activity, which offers very little purchase for 

practitioners looking for relatable insights into their practice.  While Harty and others 

(e.g.  Linderoth, 2010) advocate Actor-Network Theory (ANT) to apprehend the 

complexities of construction innovation, classic variants of ANT (e.g. Callon, 1984) 

struggle to address how innovations travel across more fluid contexts.  This said, some 

ANT studies have shown that technologies can be successful because they can be 

adapted rather than stabilised in advance of their implementation.  Notably, these 

studies have suggested that this adaptability is accompanied by a 'love' for or 'care' of 

the innovation (De Laet and Mol, 2000; Latour, 1996). 

Our purpose in this paper is to explore the significance of this affective life in 

innovation through the example of housebuilding, specifically a 'zero carbon' pilot 

project.  This paper is organized into three sections.  First, we discuss the 

predominance and limitations of rationalist approaches to construction innovation.  

Then we introduce innovation studies that have addressed emotions and affect, before 

considering the potential for ANT studies of construction in particular to address 

emotions and affect as part of the messy socio-technical process of innovation 

implementation.  Finally, we empirically elaborate on the potential of our approach 

through an analysis of the role emotions and affect in construction innovation. 

Beyond A Rationalist Approach to Construction Innovation 

Innovation studies tend to assume (and produce) a calculative, cognitive, rationalist 

human subject.  These studies attribute the shortcomings or successes of innovations 

in the construction industry variously to management activities (Drejer and Lund 

Vinding, 2006), organizational structures (Dubois and Gadde, 2002), and 

environmental variables (Hartmann, 2006).  Studies that do mention less determinate 

human behaviours, such as motivation, tend to rationalise them into 'expected goals' 

and 'main objectives' (Dulaimi, Ling and Bajracharya, 2003).  Even as innovation 
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studies have registered socially complex humans as shaping innovation 

implementation, these accounts focus on the deliberate calculations and rational 

cognitions, mostly of senior managers (Gajendran et al., 2014; Gambatese and 

Hallowell, 2011). 

In short, the role of emotions and affects remains underplayed in most cited studies on 

innovation in construction, indeed more widely innovation studies possess a 

ñunidimensional focus on the rational aspects of human behaviorò (Choi et al., 

2011:108).  And yet, studies have shown how understanding and processing strong 

emotions - such as the grief of a failed project - can improve the outcome of future 

innovative projects (Shepherd and Kuratko, 2009).  Equally, positive affects has been 

linked with creativity, in turn impacting organizational innovation (Amabile et al., 

2005; Baron and Tank, 2011).  Paralleling these nascent theories of affect and 

innovation, sociological studies, especially those mobilizing ANT (e.g.  Harty, 2008; 

Linderoth, 2010) have challenged the idea that the uptake of innovation is a function 

of their innate viability or efficacy, but rather dependent on complex social-material 

negotiations. 

Consider the installation of an innovative Photovoltaic (PV) panel on a house.  ANT 

suggests that for this technology to produce a predictable amount of electricity given a 

certain amount of sunlight (to be considered a 'successful' innovation), a network has 

to be organized, comprised of other actors defined, enrolled and aligned towards this 

goal.  These actors include humans - engineers, contractors, end-users, planners, 

policymakers - and non-human actors - the sun, planning policies, overhanging trees, 

the internal electricity circuit, and feed-in tariffs.  This process where actors and their 

interests are defined and aligned constitutes an 'actor-network' - PV - whose 

predictable agency is the result of its relations.  PV thus becomes capable of being 

implemented on multiple sites, a technology in which the relations between actors that 

render it mobile and successful are folded inside this predictable 'black boxed' actor 

(Latour, 1987). 

A 'blackboxed' innovation, like PV, can travel across space and time, or be 

successfully 'implemented'/'used' elsewhere, as long as its network holds firm not 

because it is rationally judged as useful, - the actor-network is "only as strong as its 

weakest link" (Latour, 1987:121).  ANT is thus suggestive of a significant problem 

within the context of construction innovation: some of the critical actors involved in 

implementing innovations remain incredibly difficult to known or enrol in advance, 

using the sort of calculative, even Machiavellian, network building techniques 

described by Callon (1984) and Latour (1987).  For example, Latour (1987) discusses 

how one can align the goals of actors by asking them to make a detour through your 

technology in order to pursue their own goals.  However, in the case of construction - 

sub-contractor fragmentation, the ephemeral nature of projects, and the practical 

challenge of management monitoring on site - renders attempts to fully know in 

advance let alone control the panoply of actors (sub-contractors, suppliers) involved in 

innovation implementation, via mechanisms such as goal alignment, and 

accompanying surveillance and bureaucratic control, highly problematic (Green, 

2006; Thiel, 2013). 

And yet innovations, even those that are highly disruptive, clearly do sometimes still 

travel across building projects and are successfully implemented.  Some ANT studies 

of innovation are suggestive of the idea that emotions and affects may be significant 

conduits for processes of enrolment in such uncertain domains.  De Laet and Mol 
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(2000) offer the example of a bush pump used in rural Zimbabwe.  They show that the 

long-term success of the innovation to travel through time and space corresponds with 

the fluidity, rather than stability of its network, such that the handle, for example, can 

be replaced by a piece of wood.  This fluidity is said to mediate the care and love 

circulating among the actors involved with the pump, which "must seduce people into 

taking care of it" (De Laet and Mol, 2000: 235).  Similarly, the failure of innovations 

to travel can be attributed to lack of love and care: Latour (1996) uses ANT to explain 

how ARAMIS, the abandoned personal rapid transport system in Paris in the 1980s, 

never came to fruition.  For him, the key element to ARAMIS' demise was the 

assumed maturity of the innovation, which for Latour is indicative of a lack of love for 

innovation research: "you still don't love research.  Its uncertainties, its whirlwinds, its 

mixed character, its setbacks, its negotiations, its compromises" (Latour 1996: 293).  

Despite these affective ruminations, these ANT studies of innovation fail to develop a 

conceptualisation of the relationship between affect and innovation.  In the next 

section we will begin to develop the potential for theories of affect, especially those 

influenced by work within the social sciences (e.g.  Anderson, 2014; Hardt and Negri, 

2000; Massumi, 2002), which have much in common with ANT to help elaborate the 

significance of affective life to ANT, and other sociological, studies of construction 

innovation. 

 Bodies, Affect and innovation 

'Affect' has been defined in philosophy since Baruch Spinoza's 18th century concept 

of affectus, and later William James and Gilles Deleuze and Felix Guattari writings on 

affect as 'an ability to affect and be affected' - 'an augmentation or diminution in that 

body's capacity to act' (Massumi, 1987: xvi), where a body can be anything 

(Anderson, 2014).  Thus affect has a long history of being used to describe a 

relational, or transpersonal, and future oriented, concept of agency that has much in 

common with that described by ANT scholars.  Indeed, Latour (2004) himself views 

affect as an vital ingredient of not just agency but life: 'to have a body is to learn to be 

affected, meaning óeffectuatedô, moved, put into motion by other entities, humans or 

non-humans.  If you are not engaged in this learning you become insensitive, dumb, 

you drop dead' (p205).  Positive affects can thus be understood as brining about a 

heightened sensitivity to other bodies which results in a heightened capacity to act 

over them, while negative affects engender the opposite.  While affects have 

sometimes been associated with the disruption, or radical contingency, of life 

(Massumi, 2002), affects are also vital to the managed stability of society.  Consider 

contemporary workplaces, where affective labour - such as care, entertainment, 

motivation and inspiration - is a significance source of economic value and has 

become the target of management interventions (Hochschild, 1983; Hardt and Negri, 

2000).  Affects have 'become part of the institutions, practices and other things that 

make up society é settling limits or exerting pressure on what is thinkable and 

doable' (Anderson, 2014: 17).   

The organizational significance of affect remains rather nebulous until we consider an 

example, such as that at the head of this paper.  The site manager we observed was not 

simply controlling the site like a Foucauldian prison guard or Weberian bureaucrat, 

his agency, and that of his firm, partly stems from him being affected, positively or 

negatively, by the bodies he encounters: the bubbles in the Air TapeÊ, the litter on 

the floor, the unclean door, the worker he spotted from afar, and so on.  These bodies 

affected this site manager and influenced his action over them, but so also did past 

bodily encounters, including other affects, he brought to these encounters (other 
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projects, other sites, other bodily interactions with materials, other NHBC 'Pride in 

Job' awards), as well as the emotional significations he and others gave to these 

encounters.  Sometimes the encounter with a new body on the site would be positive, 

engendering new future capacities for him to act and think, sometimes they might be 

negative; either way, to conceptualize these lively encounters is to think with theories 

of affect (Anderson, 2014; Massumi, 2002).   

Affects, and their influence on our future potentials to think and do are partly 

mediated by: the surprises of a bodily encounter; previous encounters our bodies have 

experienced; and the signifying systems, such as named emotions, available to register 

such affects (Anderson, 2014; Massumi, 2002).  But affects have been said to extend 

beyond such proximate encounters too, as they become the target of apparatuses of 

power (e.g. texts on management motivation), open out into diffusive structures of 

feeling (e.g. 'age of fear') and atmospheres (e.g. the boredom of a meeting) between 

wider collectives of bodies (Anderson, 2014).  As such, affects are neither objective 

nor subjective, autonomous nor deliberative, individual nor collective.  This holistic 

approach to affect enables a greater recognition of the various ways affective life can 

be understood - taking us beyond the simple positive/negative affect binary drawn 

from Spinoza, and psychological notions of affects as biological, autonomic 

intensities.  Building upon this inevitably brief account, in the remainder of this paper 

we explore in more detail, via an analysis of the already discussed zero-carbon home 

development, how an affective life might participate in construction innovation. 

The Affective life of construction Innovation: The Zero-Carbon Home (ZCH) 

 

The ZCH agenda was long mediated by affect, especially hope in a more sustainable, 

secure and equitable, future - an openness to a potential that our bodies can affect and 

be affected radically differently in the future than the present (Anderson, 2014).  The 

hope for the ZCH was defined against other affects including: the fear of climate 

change, energy security, and fuel poverty; as well as a confidence that it was realistic, 

practical and flexible solution for the industry (NHBC, 2009).  In this sense, ZCH was 

an apparatus through which affect became an object of power.  However on the site 

we visited, this hope and confidence appeared misplaced: 

é the complexities of getting a sustainable water source up there, rainwater harvesting 

was horrendously expensive.  Everything, the discussions and the amount of time and 

effort, consultancy fees that [we] have paid into just a wall, is horrendous (Project 

manager). 

This project managers' lack of hope and confidence can be better understood as 

annoyance.  Annoyance can be defined as an open-ended displacement of our future 

METHODOLOGY 

Targeted ethnographic fieldwork (Pink and Morgan 2013) was conducted on a large 

development involving a substantial number of innovations for sustainable 

construction. We visited the site twice as it neared completion, which produced 2 

memos, 94 pictures and 6 semi-structured interviews ï 5 of which were recorded and 

transcribed. In particular, we spent two hours on a site visit following the site 

manager and were able to observe his interactions with other workers, as well as 

following some of the technologies, which had been trialled as part of attempts to 

reach a zero carbon standard. We compared these observations with those made on a 

previous site visit to a different construction site. The data was thematically 

analysed.  
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capacities to affect and be affected by another body, or collective of bodies.  For this 

project manager, these displacements were bodily manifest - he was being called to 

attend to the alignment of objects and people in a way that he felt was diminishing his, 

and his firm's ability to act, to their previously sought desire.  As he then explained: 

The apartment block originally, when we first planned it, we had, down the one side of 

it was a green wall.  So that again would have had complete planting down the side of it 

and, but then the complexities of getting a sustainable water source up there, rainwater 

harvesting, as you can imagine, to  pump up seven floors, was horrendously 

expensive.  Self-irrigating, everything, the discussions and the amount of time and 

effort, consultancy fees that [our firm] have paid into just a wall.   

Annoyance was here interacting with yet more affects, in particular with a specific 

form of desire: 

if Government and local authorities want to steer developers that way, I think they, I 

think the incentives need to be greater.  I donôt think theyôre going to get anywhere by 

digging their heels in, forcing us through legislation to do it.  I think they need to put 

their money where their mouth is and then weôll, the developers will be happy to work 

in partnership with them (project manager). 

We might codify the project managers' desire as 'greed' - an affect that is strongly 

correlated with corporate capitalism (Anderson, 2014).  Here greed can be understood 

as a structure of feeling, crystallized in specific instances, that presses and places 

limits on bodily capacities to affect and be affected (Anderson, 2014: 124).  More 

specifically, greed pre-orientates people, things and ideas towards insatiable desires to 

accumulate other bodies, whether money, units of time, data, energy etc.  Greed is 

clearly an essential part of construction management, where wealth, time and 

knowledge are valuable resources to be pursued.  After all, bodies on site are 

compelled to be busy not idle or wasteful, just as material waste is to be minimized 

and plant equipment kept busy.  As this project manager elaborated: 'ultimately 

youôve got to remember, weôre here to make a profit.  And these elements of build or 

anything deviating from our standard house type or our standard build costs us more 

money'.  Greed breeds annoyance at the ZCH in a manner that shifts the proclaimed 

hope for it to address fears of climate change etc., into hope that future innovations 

will be less profligate. 

The crucial issue now is the role annoyance and greed played in the implementation of 

innovation.  It might be suspected that annoyance and greed were actively 

undermining the implementation of ZCH.  However, as per the example at the head of 

this paper we felt a high degree of care, even love, for the construction of innovations 

that constituted the ZCH.  For example, the assistant site manager described in detail 

how he gradually learned to seal the air holes around the electrical sockets: 

What youôd do is generally, the rule of thumb, a light switch goes up, and sockets run 

down.  So that should be sealed, again, when you do, put your full dab on an external 

wall, your full dab of plaster should seal that, stop any airflow like that.  And what we 

do on the, on here, on a, when we put the trunking on, on top of the cables, we would 

then air tape say 150 mil down again, and then that would seal onto that as well, just to 

stop any. 

This level of attention mirrors that of the site manager in our opening vignette.  The 

assistant site manager was not simply following a bureaucratic plan to implement this 

innovation, he was not subject to surveillance from afar, he was intervening in the 

uncertain process of innovation - he was not expecting the innovation to do the work 

itself (technological determinism) but neither was he simply following out 

management instructions (social determinism).  He was allowing his body to affect 
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and be affected, as he experimented with the technology to try and understand what it, 

and his body could do together.  The assistant manager even described how he felt the 

air with his hand to discover the holes where cold air could breach the insulating 

material.  In other words, the bodily capacities of this assistant site manager, the 

sensitivity of his body to the aims and requirements of this technology, were mediated 

through an open-ended desire to interact with and be affected by another body to 

transform both (cf.  Deleuze, 1994: 324) - resembling the 'love' for innovation 

described in Latour (1996) and de Laet and Mol (2000).Without this love for the 

technology it is difficult to imagine how the units being constructed would have 

archived the required level of performance; in ANT parlance, how could the ZCH ever 

be 'black boxed'. 

Another equally potent positive affect experienced on our case site was pride.  Pride 

was perhaps the most visibly codified emotion on the site we visited, not least because 

of the wall of NHBC 'Pride in the Job' awards we were initially shown by the site 

manager.  In affective terms, pride can be defined as an intense attachment to a certain 

body's unknown capacities to affect which augments, rather than displaces (as in 

love), our sense of ourselves as distinct from others.  To coin a slogan: we may lose 

ourselves in love (Deleuze, 1994: 324), while we are proud of ourselves for having 

loved and thus possessing the potential to love (Aristotle, book IV).  But just as with 

love, pride requires that we must suspend the limitations of what we think our body or 

that of another can do (Massumi, 1987).  If we assume our body cannot affect or be 

affected we cannot be proud of it or other bodies.  On our case site, pride, as with 

other affects (e.g.  trust), was one outcome of affective encounters to care and love 

technologies.  But unlike love or care, pride is integral to a process of subjectification, 

wherein an actor's intense love or care for another body (human or nonhuman) is 

rendered central to enduring ways in which certain bodies, actions and encounters, are 

valued and viewed as distinctive.  The project manager described the site manager 

thus: 

the site manager thatôs currently on [the site] is a chap called [Bob] and he was involved 

in [another experimental project].  He does seem to land himself on the more complex 

renewable solution schemes é Heôs an NHBC award winning site manager.  So he 

really does go that extra mile when he delivers his, heôs got a, heôs a very proud man.  

Thatôs a good way to describe him.   

While the criteria, or in ANT terms calculative device, employed to evaluate NHBC 

Pride in Job awards are largely related to the achievement of certain technical 

standards and management competencies (NHBC, 2016), the prominence of 'pride' 

reinforces the idea that these skills are mediated through the affective life of a building 

site.  What is more, these awards also encompass two distinctly transpersonal affects: 

(i) 'Leadership - reflected by a high level of morale and motivation on site' and (ii) 

The 'X factor' - that certain something that sets the site manager apart from his peers' 

(NHBC, 2016).  Management success, including the successful implementation of 

innovations, is here being rendered actionable by an apparatus of power that targets 

affects.  And moreover this specific affect - pride - is said to be material and socially 

mediated: it is not to be measured by purely subjective (a feeling about the morale or 

X-factor on site) or objective means (adherence to a design plan, control of a budget, 

or the quality of brickwork) but both.  The NHBC awards, as an apparatus of power, 

are suggestive that pride, just as annoyance, love, fear and hope, is transpersonal, 

objective and subjective, shaping (though not determining) future potentials for how 

bodies (people, ideas, things) can be affected and affect others, not least ZCH 

innovations.  As one previous award winner explains: 
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Sometime in everyone's life you get that split second, that rush, and winning a Pride in 

the Job Award gave me that exact feeling.  Winning a Supreme Award gets harder every 

year as all the other site managers up their game.  You've got to keep ahead of the field.  

The competition is fierce but the rewards are great.  I'm always anxious when the judges 

arrive on site because they turn up unannounced, but in fact I'm happy for them to see 

my site at any time.  It's always run as if a Pride in the Job judge was about to arrive 

(NHBC, 2016). 

CONCLUDING COMMENTS  

The purpose of our paper was to consider how affect theory might help us understand 

construction innovations, especially how they travel and become 'black boxed', when 

the actors involved are difficult to know and control in advance (Green, 2006; Thiel, 

2013).  We addressed how theories of affect, and specific affects (annoyance, hope, 

fear, pride, love), which are always socio-material mediated, set potentials for future 

action that influence processes of innovation enrolment.  Our analysis, while 

suggestive rather than comprehensive, indicates that the affective life of building sites 

is rich and intimately connected to construction innovations.  While affects are 

sometimes the objects of apparatus of power (such as the hope/fear around ZCH 

cultivated by institutions such as the Zero-Carbon Hub, or the 'Pride in the Job 

Awards' from the NHBC), these affects interact in complex ways with other 

modalities of affect, such as encounters from which emerges love or annoyance, or the 

wider structured feeling of greed that infuses corporate capitalism.  In our case while 

the site managers we encountered may feel individually proud of their work, and be 

awarded as such, it is notable that the project manager was at least partly annoyed by 

the profligacy of their efforts.  More widely, the affects that appeared capable of 

driving the implementation of the innovation on the development site (love, pride) 

appeared detached from those targeted by ZCH policy (hope, fear) and so incapable of 

challenge the affects that mediated the critique of the ZCH (annoyance, greed).  We 

can only speculate how the story of the ZCH may have unfolded differently if the 

professional pride for loving your work and that of others, was attached to the hope 

for a more sustainable, secure and equitable, world rather than corporatist greed.  

Given the potential of these affects to influence how innovations are implemented, we 

hope that other researchers are stimulated by our arguments and analysis to elaborate 

in more detail on the variety and significance of the affective life of building work and 

its influence on significant matters of concern such as the implementation of 

innovations. 
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Research employing a practice lens has demonstrated that emergent, informal and tacit 

ways of knowing are influential in the production of the built environment.  In some 

respects, practice theory helps reveal something of the underlying complexity of building 

work.  Indeed, large, real world systems are unavoidably complex and this complexity can 

only be restructured; it cannot done away with.  Workers have to cope by way of both 

established routines and emergent practices.  However, the relationship between practice 

and complexity is seldom studied within the construction management literature, and so 

that ñways of knowingò might represent approaches to coping with complexity has so far 

not been made explicit.  In this paper we argue that combining systems and practice 

theoretical concepts might provide new insights into the intricacies of construction 

production.  We draw upon ethnographic vignettes to illustrate how it is possible to 

analyse how complexity is processed in practice and how unpredictability and uncertainty 

in several disparate systems are routinely dealt with through building work.  This 

óknowing-in-practiceô manifests as a mode of coping with complexity and as emergent 

outcomes of creative efforts drawing on a combination of established routines and 

informal practices.  Further explicating how this happens represents a significant research 

agenda, one which could begin to close the gap between the dominant focus on codifying 

construction management practices on the one side, and bettering our understanding the 

actualities of building work on the other. 

Keywords: complexity, emergence, ethnography, practice theory, systems theory. 

INTRODUCTION  

Despite arguably being one of the most prevalent topics within the project management 

literature in recent years, the focus of analysis around complexity is mainly on how to 

organise for complexity, rather than on the ways in which complexity is dealt with in the 

process of doing building work.  Reflecting Cooke-Davies et al (2007) in relation to the 

complex responsive processes of relating, this refocuses attention from management óofô 

project complexity to managing óinô complexity.  However, the mobilisation of concepts 

taken from complexity theory remains limited.  Brady and Davies (2014, p. 22) cite 

Geraldi, Maylor and Williamsô (2011) claim that ócomplexity remains ambiguous and ill-

defined in much of the project management literatureô.  They review some of the 

important contributions to this literature and propose a simple synthesis in the form of a 

distinction between structural and dynamic complexity.  These are defined respectively as 

óarrangement of components and subsystems into an overall system architectureô, and as 
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óchanging relationships among components within a system and between the system and 

its environment over timeô (Brady and Davies, 2014, p. 24).  Managing both of these 

aspects is essential for project performance, but in doing so a balance has to be struck 

between hierarchical structuring and control (to curtail structural complexity), and the 

need for involvement, interaction and innovativeness (in finding ad-hoc solutions to 

emergent problems).  It would seem, therefore, that the complexities of project work will 

always require a blend of control and emergent practice, and that formality/informality 

will inevitably be mutually constituted in, and through, action. 

As has been argued cogently by Kreiner and Damkjær (2011), appearances are often 

deceiving in construction, and it is very easy to draw hasty conclusions (or learn the 

wrong things), from successes as well as from failures in construction work.  This is 

because, in the practice of building many things are related, and in ways that are often 

surprisingly hard to grasp and even more difficult to predict.  One reason for this is that 

actions that at first sight are considered relevant with respect to only one system often are 

revealed as having effects in several systems at the same time.  Specific examples of this 

will be given as illustrations in two vignettes below, to make it easier to appreciate that 

many of the intricacies encountered in the production of the built environment arise 

ñbehind the scenesò or in what can be seen as layers of project realities located below the 

observable surface of operations.  The ñart of building practiceò encompass making sense 

of these embodied and tacit aspects of construction.  Coping with complexity by 

managing it (curtailing it, structuring it) and at the same time navigating in it represents a 

core challenge for the construction practice.  Exploring this aspect of construction and 

building in turn represents an important challenge for construction research, and in this 

context Pink et al.ôs (2010) argument that theories of practice, knowing and aesthetics 

promises more theoretically sophisticated ways of understanding building work is 

particularly significant. 

The question addressed in this paper is whether it makes sense to develop a theoretical 

perspective on construction that combines insights from systems theory and practice 

theory when the goal is to understand in new and incisive ways what goes on in the 

production of the built environment.  This is not to say that such perspectives are 

commensurable, but we do posit that their co-mobilisation might provide new ways of 

thinking about the doing of building work.  Thus, whilst the positioning of this research 

observes calls for a renewed focus on the importance of informal and emergent practices 

in construction practice (i.e. Chan and Räisänen, 2009), our focus is on complexity as a 

systemic phenomenon.  Couched in this way, óknowingô in construction work can be 

conceived of as emergent, creative accomplishments in which complexity is navigated, 

but also as modes of managing - or curtailing - complexity, by way both of established 

routines and informal practices.  ñWays of knowingò are then the established conceptions 

and procedures (routines) representing the practice of diverse contributors and 

stakeholders in construction, and the argument made here is that these various approaches 

embedded in practice represent different modes of coping with complexity.  Further 

explicating how this happens, and how different approaches add to or interfere with each 

other, provides a significant research agenda for those seeking to begin to close the gaps 

between construction procedures and the (often conflicting) actualities of construction 

practice. 
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THEORIZING THE  LINK BETWEEN EMERGEN CE AND 

COMPLEXITY OF BUILDI NG 

Complexity, which is a trait of systems, has emerged silently to become an essential 

feature of modern society and a major challenge in the public sector as much as in private 

enterprise (Rycroft and Kash, 1999).  The basic reason is that the world due to 

constructive efforts of human beings is becoming increasingly systemic.  Complex 

systems are ómade up of a large number of parts that interact in a non-simple wayô, 

according to Simon (1962).  Luhmann, drawing on systems theoretical concepts from 

Simon and others, explains complexity in his own meticulous way (Luhmann, 1984, 

1995).  Systems, he says, are sets of connected elements in space and time.  Since 

elements have limited ability to relate to other elements, and since the number of possible 

linkages in a system increases geometrically - that is, much more than the number of 

elements - elements cannot all be directly linked in large systems.  It is this lack of 

integration, Luhmann says, that makes systems into complex systems; that makes the 

interaction of parts non-simple; and that makes uncertainty into an inexorable part of 

complex systemsô behaviour. 

In the domain of construction research, Baccarini (1996) in his survey of contributions 

that analyse complexity in construction concludes that complexity in construction relates 

to (1) the differentiation and number of elements (e.g. tasks, specialists, components) and 

(2) connectivity and the degree of interrelatedness and interdependence between these 

elements.  He argues that construction complexity takes many forms, and that it is 

important to be specific about the type of complexity that is being considered.  Whether 

this complexity is a product of the increasing interrelatedness between elements or the 

incomplete integration and the specific configurations of linkages is debatable, but 

according to Williams, what is clear is that the heterogeneity of technical systems and 

their multiple dependencies contribute greatly to complexity in projects (Williams, 1999).  

Not all of these depend on each other, but many do, and in ways that are not always 

explicit and easy to map (Baccarini, 1996; Gidado, 1996). 

It has been claimed that construction is among the most complex and fragmented (least 

integrated) of industries (Fearne and Fowler 2006).  A large number of professions and 

trades representing heterogeneous knowledge bases contribute to construction processes.  

Williams (1999) argues that technological and organisational complexity is exacerbated 

by project goals that are ambiguous and changing during the course of projects.  Indeed, 

the social arrangements and processes of relating that are involved in any construction 

process are important factors that affect project performance (Bresnen et al. 2005a, 

2005b, 2005c).  As Gidado points out, growth of ever-larger production systems with 

increasingly heterogeneous constituent elements makes construction complex: 

The continuous demands for speed in construction, cost and quality controls, safety in the 

work place and avoidance of disputes, economic liberalization and globalization, 

environmental issues and fragmentation of construction have resulted in a spiral and rapid 

increase in the complexity of construction processes (Gidado, 1996, p. 214). 

Similarly, Cicmil and Marshall (2005) draw attention to ambiguity and unpredictability 

created by multiple and conflicting interests, power asymmetries and unstable and 

implicit objectives as other factors contributing to pervasive complexity in construction.  

Based on an ontology of becoming they view projects as processes of complex and 

unfolding social arrangements. 

To sum up, complexity in the form of incomplete, unstable but patterned integration of 

large and heterogeneous sets of elements is prevalent in construction and has been dealt 
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with in a broad range of contributions to the literature on projects and their management.  

Complexity makes unpredictability, uncertainty and risk into basic attributes of the 

realities of construction across the individual, organizational and industry levels.  The 

process view and theoretical perspectives that highlight the importance of emergent 

phenomena represents a departure from more instrumental and rational theory and 

provide a useful point of departure for considering how people who work in such a 

complex arena cope with complexity.  At the same time, reasoning regarding complexity 

challenges based on systems theoretical concepts open up an opportunity for new and 

more nuanced ways of articulating how practice is geared to overcome the effects of 

complexity, and how diversity in approaches has effects on production in projects. 

COPING WITH SYSTE M COMPLEXITY: A SECO NDARY 

ANALYSIS  

To start unpacking how construction practices are geared towards dealing with 

complexity, an obvious option is to categorize complexity based on the kind of systems 

which are involved and within which complexity arises.  Examples of types of complexity 

that can be identified in construction in this way include: 

¶ Complexity of mechanical and technical systems making up a built object, 

including a very large range of basic fabricated elements, such as beams, 

prefabricated concrete elements, fixtures, tubes, etc., and including advanced 

technical systems such as elevators, heating systems, electrical distribution 

systems, etc. 

¶ Complexity of machinery and technology used during the design and building 

phases, such as the computers and software of BIM systems, lifts, transport 

equipment, etc. 

¶ Complexity of economic, contractual and administrative systems which are part of 

a construction project. 

¶ Complexity of social relations between human beings within and between 

organizations involved in the project. 

A somewhat more crude way of distinguishing between different complexities in 

construction is in relation to two different domains within which they are rooted, namely 

the technical and social systems.  Merely seeing complexity as an attribute of social and 

technical systems makes it possible to understand better how actors deal with complexity. 

In this paper we illustrate this by way of a secondary analysis of high quality published 

research on the realities of construction work.  These interesting contributions formed 

part the special issue edited by Chan and Räisänen (2009) on informality and emergence.  

Research carried out on-site by Baarts (2009) and Styhre (2009) both offer ethnographic 

insights into realities in two complex construction projects.  They contain rich field notes 

that render it possible to reinterpret their data employing a systems perspective.  We fully 

acknowledge that our re-analyses will not capture the detail, insight or nuance of the 

original authors, nor will our repurposing of their work add value to the original aims of 

their work.  We further acknowledge that we have drawn conclusions here based on an 

incomplete knowledge of the field site and the data itself.  However, we draw upon these 

excellent studies merely to illustrate the potential intersection of complex thinking with 

practice-based accounts. 

Vignette 1: Coping with complexity in safety work (Baarts 2009) 

The paper by Baarts (2009) reports on a fascinating study of safety work, in which she 

uses ethnographic methods to understand more fully what safety means for the workers, 
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and how safety is dealt with at the building site.  The editors characterize her contribution 

in the following way: 

Baartsô paper describes a fascinating ethnographic exploration of the actual practice of 

safety on a construction site.  Through a selection from her copious field notes, she offers us 

glimpses of how actors on a construction site navigate between collective and individualistic 

preferences in dyadic and triadic relationships.  Using ethnography, Baarts is able to show 

how seemingly immutable safety laws and regulations become elastic and adjustable to 

particular local circumstances, and then, she argues, become established norms that 

determine the nature and scope of permissible action on site.  (Chan and Räisänen, 2009, p. 

910.). 

We have drawn upon notes on one specific incident recorded by Baarts, in which she and 

a co-worker, Sebastian, were involved in a near accident as two cranes collided and parts 

of one of the cranes fell down.  The dynamic of the situation is related to the fact that 

Sebastian is also the workersô safety representative on the site.  Baartsô notes are 

presented on the left side in Table 1, along with our secondary interpretation of their 

significance regarding our own discussion of systems and complexity. 

This incident reveals how workers disregarding rules often do what they do not for stupid 

reasons, but because situations are multifaceted - in the sense that actions they do in a 

specific situation actually affects several systems at the same time.  In this case, we make 

the point that Sebastian as a co-worker and as a safety representative had to consider his 

action with respect to three different systems: the technical production system (the crane), 

the safety system (his role as safety representative) and the social system (his inclusion in 

the gang of workers). 

Baarts argues that Sebastian disregards the safety system because of an inherent technical 

imperfection in this system, namely the lack of a sufficiently large safety line.  An 

alternative interpretation might be that when attention is directed towards the ongoing 

complexity processing that this presents challenges in making integrating efforts in 

several systems at the same time.  As a safety representative, Sebastian was responsible 

for taking action when onsite safety could be improved (the lamp on a jib arm had broken 

loose), taking care of the production system and re-enacting the safety system by playing 

his role according to the rules.  This might suggest that not using the safety line was a 

deliberate integrative act with respect to the social system of the gang.  Although it is 

impossible to know for sure from a secondary analysis, it seems improbable that this tacit 

knowing in practice would form part of any explicit rule-based system.  Rather, it could 

be motivated by a ñway of knowingò that copes with complexity in a tacit way, 

incorporating concerns that are not immediately obvious to observers, but representing 

systems integration across both technical and social systems. 

Vignette 2: Coping with complexity in rock construction work (Styhre 2009) 

As we have argued above, workers actively process complexity by integrative action.  

That is, they straddle many systems at the same time in the daily activities on a building 

site, and this complexity processing is an integral part of the óways of knowingô that is 

developed in and through the doing of construction work. 
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The second paper we draw on here illustrates this point.  Chan and Räisänen summarise 

this contribution to their special issue thus: 

Styhre theorizes on the nature of the term [tacit knowledge] as it applies to rock construction 

and concludes that it is wanting since the assumptions underpinning the literature on tacit 

knowledge are logocentric, i.e. grounded on the notion that language precedes and is 

constitutive of knowledge.  Styhre argues that skills and operative vocabularies are only 

partially interdependent.  There is another aspect of skills that is separated from language; 

rather it is dependent on the interplay between material practices and a personôs sensory 

system, e.g. emotions and aesthetic senses (Chan and Räisänen, 2009, pp 910-11). 

In this case, we do not have the information to make it possible to consider the social 

relations between workers.  However, we extract a few passages from Styhreôs field notes 

and analysis that in our view, clearly shows how workers operating complex machinery 

have to deal with multiple technical systems, and how the processing of the complexity of 

these systems is a largely tacit, informal and emergent phenomenon.  The different 

aspects of operating machinery in rock construction, as described by Styhre, are 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































