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EXPLORING HUMAN RESO URCE INCENTIVISATION
FOR PUBLIC SECTOR CONSTRUCTION PROJECT
DELIVERY IN SCOTLAND

Bolutife Oyemomit, Billy Hare and Michael Tong

Department of Construction and Surveying, School of Engineerin@aiftcEnvironment, Glasgow
Caledonian University, Cowcaddens Road, Glasgow, G4 0BA, UK

The construction industig largely accepted toe significanty human resource
dependent.This assertion justifisthe importance attached to thmtivational welt

being of human resource$his importance igvidencedn the engagement of human
resourcs, for the achievement gfroject goalswith incentivesand rewards.These
arguments emphasise the influence held withiman behaviourt®wardseither
successful delivery or failure of construction projedihis research aims to critically
evaluate the types and prevalence of incentive schemes implemented towards the
successful delivery of public sector construction projettss research s&s to

answer the question: how do workforce incentive schemes operate when administered
to aid construction project deliverycritical literature review provide8l categories

of incentives; financial, noefinancial, intrinsic, extrinsic and disincentiveshis
reviewjustified theneed for further understanding bonman resource incentivisation
This revelatioraidedthe adoption of a qualitative phenomenologegaproactto
analysehe experiencesf 9 purposive sampteprofessionals ipublic constrution
projects in ScotlandThe thematic analysis generated 4 initial themes, namely;
incentives as corruption, financiddminancethe need to move beyond financial
incentives angnanagement hierarchical tensionsiisTresearch recognises the need
for approacheslrawn from experiential attributes of engaged human resources within
construction projects.

Keywords: human resource managemamentives motivation public sectoy
reward

INTRODUCTION

The construction industry is largely considered to be significantly human resource
dependent (Grebler and Burns 198Zhis understanding reinforces the need for a
delibemte consideration of the human resource in management, practice and research
This consideration recognises the need to sustain the productivity of human resource
within constructiorprojects. The motivation of human resousds argued to be a
definingelement 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 pr@setsuccessful
delivery of confruction projects

This paper presents a selection of knowledge, derived from practice and research, on
human resource management, motivation, incentivisation and evaluation and how

! bolutife.oyemomi@gcu.ac.uk

Oyemomi, B, Hare, B and Tong, (2016)Exploring Human Resource Incentivisation for Public
Sector Construction Project Delivery in Scotlaimd P W Chan and C J Neilsq&ds.)Proceedings of
the 329Annual ARCOM Conferencs;7 September 2016, Manchester, UK, Association of
Researchers in Construction Managemeog-618.
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these elements contribute to the achievement of successful projectydieligablic

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 thgoW&nment,
places the construction of infrastructure such as roads, schools, hospitals, houses and
SO on as an integral component in achieving her semomomic goals. This

significance provides an abundance of construction projects being executbd and
opportunity for research is encouragdthis researclthereforeaims to critically

evaluate the types and prevalence of incentive schemes implemented towards the
successful delivery of public sector construction projegtshieving this aim is based

on answering the questiadmpw do workforce incentive schemes operate when
administered to aid construction project deliveWyRile numerous literaturen

human resource incentis@xist the need to contribute the understanding and
knowledgeon this siject 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 t
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 imegrgpecific 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 adOpeslel® 2018)

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 thasies may manifest in varying

forms such as financial, ndmancial, rewards, penalties, internal and/or external
interpretations. According to Maycock (2009), an incentivised workforce would use
performance as a bargaining tool for the highest pasbihefit 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 socigb@iatwof incentives, the literature

review presents the classification of incentives into five main classes, namely; intrinsic,
extrinsic, financial, nofinancial and disincentive.

Intrinsic incentives

The word oO6intrinsic6 cacoumingtorgg® Thasrdormoh war d
incentive is a response to internal behavioural traits exhibited by an employee towards
the activity to be performedlhese incentives are sgénerated and do not require

the aid of external factors (Armstrong 200®)yeret al., (2004), in agreement,

stresedthat 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 fexercuting the specific tasks and

achieving the required goal8indermanet al, (2000) further stressed that naturally
occurring intrinsiacewardand incentivisation should be encouraged to thrive within
employees and organisationmtrinsically induce rewards, which are generally

610
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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 faisen
definitions of incentives negate the ideology behind any intrinsic form of incentives
The definitiors of incentivesconnoteexternal influence in the motivational process

and any internally originating behaviour would be either a conscious or ur@msc
response to an external experientrgernal incentives may retrospectively be referred
to as external efforts by an incentive sponsor towards an incentive respondent aimed
at inciting intrinsically influenced behaviour3his is evident in Armstrapné s (201 3)
a s s er t imotivated Bebawidufs 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 relapsrasid
gener al | y ma k &heselyuestignghe legitimagcy belind the reality of
intrinsically generated behaviours and incentives.

Extrinsic Incentives

Unlike intrinsic incentives, extrinsic incentives connote external origin, influence and
occurence According to Adedokuret al, (2013), these incentives are generated
exclusively from the context of the job and largely exist in monetary and material
substancesExtrinsic incentives are largely experienced as financial rewards or
remunerationsdevelopmental rewards such as learning, training and development,
and career progression, and/or social rewards such as performance support, work
group affinity, worklife balance and other ndimancial benefits According to
Armstrong (2013), althougbxtrinsic incentives seem to provide immediate responses
from incentive recipients, these responses may not betéorg Similarly, Maycock
(2009) argued that extrinsic incentives may negatively impact organisational
behaviour by preventing the stimutat of intrinsically generated attributes.

Financial Incentives

These are incentives in the form of monetary items such as wages, allowances,
financial bonuses and so dRgse and Manleg2011; Adedokunet al, 2013) These
incentives are administered ichremes where monetary items are used to reward or
penalise individualteamand organisational performance (Chartered Institute of
Personnel Development 2014regardless of the siditant financial attribution to
incentives in construction literaturedapractice, 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 20Q8)a similar note,
Maycock (2009) argued that financiatentives have led to a change in occupational
psychology from relational to transaction&indermanret al., (2000) further stated

that financial incentives have frequently left unfavourable effects on organisational
performance These argumentuggeta move towards nefinancial 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, mployee engagement and participataomd so on (Adedokuet

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 towandis It is however important to stress the various

arguments in favour of this form of human resource incenthaedokunet al,
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(2013) argued that neimancial incentives have greater impact with recipients due to
the memorable and exciting experiemeeorded Similarly, Bokhouret al., (2006)
advocated the adoption of ndinancial incentives such as performance monitoring
and feedback, system changes and staffing deciskunrshermore, Banfield and Kay
(2008) stressed the need to limit the depanden financial incentives in favour of

an increased emphasis on #forancial items such as work environment, quality of
life, flexible working conditions, opportunities for advancement and recognition.

Disincentives

These forms of incentives are deriveain 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) sgsed 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 progranirhes
amalgamation provides the likely benefits of identifyand establishing common
goals, enhancing healthy collaboration and relationships, and so on (&oater

2002) The reviewed literature provides conflicting preferences for incentives and
disincentives Boweret al, (2002) argued that regardlesstioé¢ success record of
disincentives, incentives should be given more prefere@oatrarily, Bubshait

(2003) argued that construction clients have a preference for administering
disincentives on defaulting contractors rather than imeesion performing
contractors.

RESEARCH APPROACH

This researcladopts 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 phemaméd-ellows and Liu

2008; Silvermar2011;Creswell 2014) The adoption of this paradigm also provides a
remedy and substitute to the saturation of positivist and quantitative positions in
construction researciKfian 2014 Shiptonet al, 2014) The satuwation 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 2Q@reswell and Clark 2011; Pum2014. As a form of
qualitative approach, this research adopts a phenomenological research design to
answer the research questions and achieve the researcRuatimermore, Silverman
(1980) and Gill (2014) affirm that phenomenology seeks to exmaemine 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 deliverbiic sector
construction projectsn Scotlandvere engaged as research respondé&aitofvs and

Liu 2008;Khan 2014) Table 1 provides anonymised details of the research
respondents and their roles in the Scottish public construction projedtgidual
responses were collected via autiped oneon-one semistructured interviews

averaging one hour each basechannterview 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 19®tinkmann2008;Preissle 2008) The
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interview protocol had five sections: section one covered demographic and career
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details, sectiotwo covered general questions on incentives, section three covered
guestions on incentives in public construction projects, section four covered questions
on incentives in project phases and section five explored the individual experiences of
the respondes; all sections featured probing questions.

Table 1: Respondents details and roles

Name Occupational Role Employer  Years of Experience
Kennedy Construction Manager Public/Private Initiative 13-18 Years
Gabriel Construction Manager Private Organisation 19-24 Years
Mark Construction Manager Local Council 30 Years and above
Vince Construction and Project Manager Local Council 30 Years and above
Clarkson Development Manager Local Council 0-2 Years
Sasha Project Consultant Private Organisation 8-12 Years
Simon Project Manager Private Organisation 8-12 Years
Hammond Client, Project Manager Local Council 25-30 Years
John Project Director Private Organisation 30 Years and above

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. Thindings presented in this paper highlight some of the major

themes that summarise the presented experiences of the research respondents.

The interpretation of incentivesas corruption

Preliminary findings during the early stages of data collection regteatiefensive
stance expressed by potential research participants on the subject of incdritises
personal experience brought enlightenment on the negatinatyndhuman resource
incentives. The following excerpts provide participant responses tphasise this

theme;

éwhen you say

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

t he

wor d,

it i s bribes that

responses reveal that with the level of focus on the public spatdic opinions
eventually affectndividual responses towards public sector programmes such as
construction projectsThis argument iseinforcedin the excerpts below;

C 0 me

éwhen people say incentives, they can start th
the table andhings like that [Hammond].

This interpretation is strengthened by the secretive disposition expressed by some

parties within construction projects, Hammond further explains;
étherebs a bit defensiveness becauesor it comes
site as well éif youdre in a contract where you
build your building for a fixed price, ités wup
much he spends to build that projesto u 6r € gonna pay eitherm x amount,
spend x or he can spend less than x and if he spends less than x he makes profit
Andétheydre very nervous about declaring exact
of f itéfrom that point of viewétheydll keep th
talk about money obviously éitds just one of t
about how much theyére making.
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Theseinterpretatios t o t he wo r dndiéect contmst tthe neveevede X | st
literature This provides room for further reseh in understanding threasons and
processes behind theeinterpretatios.

The dominance offinancial and monetary incentives

The following excerpts from research respondents reveal the significant financial
understanding behind the experience of huneapurce incentives in public sector
construction projects.

éwhen people say incentive schemes, I owi || aut omat
people are driven by the financial aspecté [Clarks
About incentives, what comes to my mind is manEgr privae companies, it is about

making moneyé [ Gabriell].

émoney is the driving force €& [ Simon].

The narration provided b@abrielreveals the possibility of a conflict of interests
wherecontractorareemployedo 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 .@eopldatwayswanra gat mondggionang y

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 individuaksoociomic
well-being and the relationships between the public and private organisations in the
construction industry

The need to move beyondinancial incentives

The accessed litature and interview responses provide an identity of public
construction projects or the construction industry at largea&d with various
financialindicators. Within this climate, the call for a rerientation away from
financial incentives isignificant.
Community benefits should be encouragedé Empl oyabi

benefité Individuals on si fiirmncialineenttesnanci ally dri ve
that improve happiness, passion and drive should be emphafgsutiel].

Further exerpts attempt to provide an origin for the responses of individuals towards
financial incentivesand rewards
éas a Christian the bible saysémoney is the root o

money, you wil/| | ose t he isdeperpliogoeincentivesy our j obéi f ev
to work, that means nobody is gonna wofgimon].

The above excerptdfirm the impact external factors have on the interpretations of
individuals towards incentives and other management tools implemented to achieve
organisatioal and project goalsThe 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.

Managementhierarchy tensions

The literature reviewpresentshe distribution of incentiveand rewardsacrosshe
hierarchywithin construction organisations and projectis phenomenon is
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identified and interpreted by the research respondents in a mannerebs¢sthat the
environment and framework within which human resource incentives are
implemented is crucial in the delivery of public construction projects.

éwhen | joined the organisation I 6m with now,

éany kstmduotfure in place for salaries, bonuses,

me a salary and tell me that it was expected o

confrontational management style over the year

organisatm éi f youdre not gonna incentivise somebody

theydre going hlohmey avwe fgote mdcilmoeceknti ve t o gi ve
i

dond6t know when youbre getting promoted, f
share scheme,fou dondt know when youl6re getting a
youbre getting your next raise, youdre going

While human resource planning, transparency and communication is not emphasised
in the literature on workforceancentivisation, this respongelicatesthe 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 managithe 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, asdirect reflection of the contents of the literature
reviewed. Despite the negative consequences attributed to the application of financial
or monetary items as motivational incentives (Binderetaal., 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, henvesile most

literature advocate for incentives to be objective, measurable, rigid, cost and time
oriented and contractual (Bowetal, 2002; Rose and Manley 2011), this research
argues for a more flexible and psychological oriented approach as edofffer
Bokhouret al,, (2006); Banfield and Kay (2008) and Adedolairal, (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
idiosynaatic 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 enjoyan 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 literaturgy 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 reaech 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 subcaattors, 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 corruptioin 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 occuraedoeffect of
tensions within, the tag of Opublic projectd
recognise and act on the concerns of tax payers may incite tensions that directly or
indirectly impact on the incentivisation experience. This reseantfirios the

absence of an effective plan and structure to incentivise the human resource. The
importance of an incentive plan is shared by Boklebal., (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 hsmacee
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

Thesubject of human resource incentives as a human resource management tool has
been debated for many years, howetler literature reviewenhdicatedthe

circulation of dated knowledge largely based on financial interpretaimhsewards.

This argumenfostered the need for the acquisition and contribution of novel
understanding about this phenomendvhile some elements of the literature

reviewed were echoed in the data collected, the prospeontifbuting toa new path

of knowledge and practice lghlighted

This argumenfor a novel approach to human resoureeentivisationrequired

adopting an unusugithof qualitative phenomenology which emphasised that the
experiences of human resources in public sector construction panjectought,

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
dueto the negative interpretation of incentives or the ironic secrecy attached to public
sector affairs, the accessed respondents provided an extensive account of experiences
These accounted to findings on the perception of incentives as corruption, the
unsurprising dominance of financial human resource incerdivésewardsthe call

for a move away from financial incentivaad rewardsthe need to utilise intrinsic

and nonrfinancial incentives, the importance of timely and accurate communication
within construction organisations and projects on incentive items and implementation,
and the likely tensions between empl®end employees dime management

approach temployee incentivisation, welleing, 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 datglapend 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 jodgt 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 appliedstyidiinate among

candidates, random uncertainties have been absent from the discourse. Cloud Theory
which uses a beBhaped membership function, and which is an amalgamation of
Fuzzy Set Theory and Probability Theory, is used to account for both fudzy an

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 theorydecisioamaking human resourggroject 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
imperativeto 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
decisionmakingprocess 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. Tiheis 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 mudtriteria decision models (MCDM) for making this

deci sion. The primary focus of the MCDM®G
A-di (2006), and Hadad, Keren, and Laslo (2013) have been related to the application
of Fuzzy Set Theory by itself and also as@dification of other models. Fuzzy
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Cassar, R and Martin, 2016)How to Choose a Project Manager under Uncertainty? W Chan
and C J NeilsoEds.)Proceedings of the 32Annual ARCOM Conferencs;7 September 2016,
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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 peesolow 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, YahZeng 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 probabilityheory 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 ststibaisturbance 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 phenon 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 ancestdidence 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 judgmeiet Cldud

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 premisésiaras often the

putative conclusion are not generalizable (Johvisord 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 itsenbeb

(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 deems@king

uncerainty 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
seletion 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 évation 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 comparktthe 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 leadet@sed 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 prosesThis 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 settinggdRidi, Jazebi and Brilakis 2011). In comparing the
gualifications and skills of one Project Manager against another, there exists a vague
difference in determining whether one is higher, lower or the same (Ligin, Wenming
and Yuexian 2009). They also higghted 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 suitablegutananager 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 decison 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 samperson. 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 contribugs 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 projeananager 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 @ishzy 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 gnaojanagers 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 wseduto 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 igeig method was used for
aggregating the final candidate score.

The typel 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 confidee 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 d@m 2007). The typ@ 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 attributeto decisiormakers 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 ctidence and consistency of a decision made by different persons.
These models also neglect the inclusion of a
decision, which is not in keeping with the essence of fuzziness. Because the selection
of a project managerwolves 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 expressediggree of preference of one candidate

over another. It consists of a nipeint scale corresponding to comparative verbal
judgments ranging from "equally preferred” to "extremely preferred” (Saaty 2008). A
ratio is used to depict the strength of thendwance 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. Howevecah 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 seleptiocess.

Ligin, 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 eacbtproje
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 megiuio supply interval judgement aij

L w
= [ﬂfi’%‘] for the importance of each factor and project manager on each factor, which
[

is a measure of the certainty of some value between “iipmrd Iowerﬂfi limits.

The supply of such judgement is with conviction thatatiial 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 beﬂfi/\and aboveﬂﬂ are quite small. Therefore,

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

the fibell shapedo distribution, but the unce
the certainty in these regions is low (Yang et al. 305ee 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 managempaoed on each factor.
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Proposed membership

with no clear bounda1y-\5-\’ -

Randomness in the range
of fuzziness

Figure 1: Cloud model characteristics (adopted from Martin et al., 2016)

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 matr %ii, is determined as [1, 1] as each valueoimgared to itself.

The Cloud ratio paramete 7 = = (Exy.Eny Hey) re gefined according to Yang et

, (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.
Eﬁ+ﬂﬁ

Exy =3 é . Equation 1
Interval [Ex3En, 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 il&sstie
Entropy (En) determination.
all-ak;

& ™" Equation 2

Eﬂ.i}' =

The computation of uncertainty parameter Hypetropy (He) is based on the context
of the judgment matrix, see Equation 3.

H ME::'lEn[j;{—En[_l-'l
g:: —m————————= .
i 3 ee. Equation 3

Where:

U __L
En.. = (abhati) d = [at,, a%] = i b
e =~ o @@ Qg = Oy Tl = Qe Cpr k=121, k FL,k#]

€ Equation 4
The opera\to?EI expresses the fuzzy ntiglication of interval numbers, and
Qi = Q& ag; = [ kiﬂ’:k]tgl[akyak}]_ [ kﬂkyﬂ kﬂk;] é . . . Equation 5
The Cloud parameters in the symmetrical position of a positive reciprocal matrix,
[(Ex;, Eny;Hey)]

.. . .. . I'-i':z'_:l' = —andd; = (1,0,0) .
1/(Exij,Enij,Heij) (Martin et al., 2016). Wher aji 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 A for each decision maker is given by the geometric mean, as
shown in Equation 6.

(M. &)
I

without judgment of experts, are determlne(A [a U]

i
-

eEquation 6
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Parameter fAHeoO also reflects the consistency

consistency index (ClI) of the Cloud matrix is shown in Equation 7. In practice, ClI
satisfying less than 0.1 (less than 10%), i.e. a 90% andalis required (Saaty

2008). To avoid the influence of bad opinions, only decision maker's judgement with
consistency greater than 0.1 are considered.

- Ei?,!}'=1{H€i_;|‘.-'JIEx§_;.'} R

= ——
nln—1) =" .
=1 Equation 7

From the equation, individuals with high consistency are rewarded with a high
weightingand the converse also holds. See Equation 8.

wa; = (0.1 — CI;)/E2,(0.1 - CI;) ...... .....Equation 1 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.

we "EHH1-U) Wp, 0<U<1é% Equation

Wher e: U i sassigned tophe copsistent wemht vector. For two clouds
C1 (Ex1, Enl, Hel) and C2 (Ex2, En2, He2) in the same universe of discourse U, they
can be aggregated using onewd tmethods (Yang et al., 2013): Synthetic Cloud
Aggregation Algorithm: This appaeh 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.
Ex, = i ey B
En, = é miax{Exi- +3En;} — n}in{Ex}- - 315".!‘1}-}]
1

He, = L D= fle; ¢ Equation 10

Ii" _ EP:*_“'E[E
"¢ Ifwei ¢ Equation 11
Where wai = (wal, wa2, . . ., wan) represents the weight vector, see equation 12.

Ay = Tywad, = (T, waEx, [T, (waEn)Z, [T (wa;He)?) 4
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 Igledights for
the project managers are determined by synthesizing the set of local weights. The

global weight for the ith alternative delivery metksnc(by considering all attributes is
a Cloud number (Exi; Eni; Hei)) using the weighted score method is:

Equati on

5= Di=1Wifi g 6 . Equation 13

Where? is the final cloud weight vector for factors involved in the decision,"ﬁ'id
the final cloud weight vector of the alternatives compared on the factors. The final

score’, Ranking of the project managers can be done by congpiae Cloud

numbers parameters (Yang et al., 2013). For example, if Bxj, 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 thedimeension forward normal
Cloud for input of uncertainty characteristic Ex, En, and He, and the number of Cloud
dropsN, the output will be the certainty degrees y, i.e., drop (xi, ui), fori=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 dewiaif He, a normal random
numberE™ is generatecE™ = NORMAND (En, He).

A normal random number xi, with expectation of Ex and a standard deviaE™isf
produced. xi = NORMAND (Ex, Ené1).

P =2
|®—Ex]|

2(En"”
\En)

Calculate the certainty degree of xi, such * =_*

xi is a Clouddrop with the confirmation degrézexpressed as drop (*9).
iTiv is repeated until the Cloud drops generated are sufficient for N.

Plot each drop (x£).

METHOD

The case study was designed to elicit both qualitative information about the topic of
study ad 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
responderst 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 spefied 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 Zadhnical 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 askd 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 persns (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 specializingin 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 sizé four coins, size being the criteria being evaluated.

To ensure the evaluations were not by chance both initial and iterated judgements
were compared with Kendall 6s coefficient.
agreement and O indicates no agredrbetween both judgements. Significance was
setatp 0.05.
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RESULTS

The participantdés best guesses for the
accurate and statically reproducible with significance of P < 0.001. A correlation of 1
was attainedd r t h e -TFae.nrdisaindicafes 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 incgoorating 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 denislars (P1, P2, and

P3) evaluation of each criteria. Faehity 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 illustratehe 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/éghting 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 treatsfeator 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 ieteonyg of their
judgement supplied.

Table 1: Comparison of decision makers on factor Educational Background

Interval comparison matrix

Candidates ~ PM1 PM2 PM3 PM4
PM1 [1.1] [1.125,1.143] [1.125,1.143] [1.500,1.600]
PM2 [0.875,0.889] [1.1] [1.1] [1.333,1.400]
PM3 [0.875,0.889] [1.1] [1.1] [1.333,1.400]
PM4 [0.625,0.667] [0.714,0.750] [0.714,0.750] [1.1]
Cloud Matrix - CI-0.003
PM1 [1,0,0] [1.176,0.009,0.003] [1.008,0.001,0.007] [1.374,0.015.0.001]
PM2 [0.856,0.008,0.002] [1,0.0] [0.859,0.008,0.002] [1.178,0.005,0.007]
PM3 [1.003,0.002,0.009] [1.179,0.011,0.003] [1,0,0] [1.365,0.017.0.001]
PM4 [0.734,0.009,0.001] [0.863,0.003,0.005] [0.733,0.009.0.001] [1.0,0]
Weight [0.279,0.002,0.001] [0.238,0.002,0.001] [0.279,0.002,0.001] [0.204,0.002,0.001]

Final Clouds

PM1
+ PM2[]
+ PM3
+  PM4

04

Figure 2: Final Cloud Weights
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Project manager selection

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 thesttamnty parametersE{Cfi, Eni; and

Heyy a dominance of the Ai 0 el ement overp
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,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 tbitttaturrently
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 aia¢tedl 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 exisiiatgm 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 andingphe
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 beable to provide further simplification.

CONCLUSIONS

Uncertainty presents itself within most every day and professional deaisikimg
processes due to innate human cognitive processes. Extant models have successfully
automated the procedure, but héaiéed 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 accutatesions. Cloud model was shown to

be accurate in the representation of a pe
built can prove to be quite effective and beneficial to the construction industry,
especially in cases where a panel of experts icdiffto conglomerate or when
alternatives are indistinguishable. Further work can incorporate thiéeoaion

Delphi method to improve the judgments of decigioakers, a sensitivity evaluation

of the judgement supplied, and an ease of use graphittexéace. This research
enlightens a new path for professionals within the construction industry for improving
decisionmaking skills that will ultimately aid in reaping rewards through successful
projects supervised by competent project managers.
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BARRIERS TO INDIGENO US ENTERPRISE IN THE
AUSTRALIAN CONSTRUCT ION INDUSTRY

Martin Loosemore! and George DennySmith
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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 prexurem

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 nto existing business networks and being wwdghy industry incumbents

and competitors when tendering for projects. Compared tdnugenous business,

they appear to face special difficulties in starting and scalmtheir businesses due

to a lackof mentoring, capital and finance.

Keywords: Australialndigenousprocurementsocial enterprise

INTRODUCTION

In Australia a person is considerediigenous 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 ofadistics 2012). There have been lestgnding

inequalities in health, life expectancy and employment opportunities between
Indigenous and nemdigenous Australians (Commonwealth Government 2015) and
the Australian Government is implementing new sodiatprement 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 Osocial valued6 in | ocal communitie
and services required (Bonwick 2014). For example, in construction projects, social
procurenent 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 benefibrganisations which employ and train disadvantaged and marginalised
groups in society such as the homeless, disablediferders, ethnic minorities and
Indigenous peoples.

I m.loosemore@unsw.edu.au
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As Furneaux and Barraket (2014) point out, through social procurement initiatives
governments effectively create a quasirket 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
beneft organisations face significant barriers to entry into the industries within which

they operate (Kernot and McNeill 2011) .

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 FOR 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 creatipsocial advancement and the strengthening of local
communities. However, Foley (2003) warns that Indigenous entrepreneurs face more
barriers than notndigenous entrepreneurs in building a business. Sullivan and
Sheffrin (2003) define a barrier to enty 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 reputatiorperience 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 andjpdice compared to nendigenous
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; accesa @paropriate 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@.1; de Valence 2012). For example, the construction
industry has a relatively high level of stagis 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

Commi ssion (2014) identified the constructio

industries to operate within, consistently having one of the highest insolvency rates of
any industry. De Valeng003) 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 ad 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 barrierdurther 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 becones 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, Flaretgein6s ( 200 7))
framework for analysing competiveness research in the construction industry suggests

that there may be barriers at a project, firm, industry and national level that coul
affect a firmdés decision to enter into th

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 barridmsentry, there has been no research into barriers to

entry for Indigenous businesses into the Australian construction industry. For
example, Ruthensamy (2012) found that Sou
Policy Framework designed to help South édn construction enterprises owned by
historicallydi sadvantaged individuals (HDI®&s), h
of HDIZdwned construction enterprises in government construction tenders.

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

the market arguing that a strategy of unbundling was needed to provide greater
business opportunities for HBWwned construction enterprises, supported by a better
enabling environment to help such companies access the m&ikatarly, in
Canada, Mah (2014) found that Canadads ptr
business have increased the number of Aboriginal firms competing for and obtaining
government contracts. However, it also highlighted an-meleance on the progm

by Indigenous businesses, inconsistent implementation and success rates across
Canada and increasing competition for government contracts which crowtied
Indigenous businesses. Mah (2014) found that to be effective, social procurement
policies needetb 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

|l ndi genous researcher s. Foregativecampl e, t he
contextual and historical significance for Indigenous people as it is often seen as an
extension of Acenturies of violation, dis

their communities (Pidgeon and Cox 2002:96). @esearch in some satisciences,
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 pactices have generally stopped (Cochetal 2008), the implication is that
research is often seen by Indigenous people as another form of racism and colonial
monitoring (Holmest al2002). For these reasons, particular care must be taken to
ensure inbrent 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 reseanh, this study adopted a constructionist ontology which recognised that our
respondents would have different attitudes towards and experiences of doing business
in the largely nofindigenous Australian construction industry (Bryman 2001).
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Ontologically, @nstructivism 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 andihelagenous construction

professionals). Thisntology necessitated an interpretivist epistemology that required

the researchers to treat our respondents as
to understand how they interpret their experiences from their own perspective (Yin

2009). Epistemologally, interpretivism is antpositivist 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
Omeaswirngnthedlés mehtat provide a depth of insigl
experiential interpretations (Morse and Richards 2002). To avoid accusations of

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

After gaining ethics approvabf 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 associaitdofficialdom and mistrusted by

Indigenous respondents and that low literacy rates might mean that some Indigenous
respondents may not be able to understand questions asked (ldbat2302), an

online survey was considered the best way to maxireeesponse 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 lansirs¢sses

had an ofline presence which enabled the online survey approach to be used
effectively. Furthermore, Holmext al (2002) confirmed that surveys can be used
successfully in an Indigenous research space if supported by the Indigenous
communty and to this end the survey was distributed in partnership with Supply

Nation and New South Wales Indigenous Chamber of Comm&88VICC (both

peak bodies for Indigenous enterprise). Considerable discussions were had with these
peak Indigenous Businebsdies 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 rggondents 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 taers 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
makeup of respondents, focussing on questi@hation to age, experience, business
turnover, location, scope of activities, industry seetmnstruction or non

construction etc. on a nominal scale. The second section of the questionnaire related
to entry barriers faced by Indigenous businessedl sectors. The third section asked
guestions about respondentsdé involvement in
asked respondents to nominate the barriers they had experienced against a seven point
bipolar Likert scale. Open questions werggbrovided to allow respondents to

highlight barriers not covered in the structured survey.

To obtain a representative sample of Indigenous enterprises purposipeobability
sampling was used to select a range of Indigenous enterprise directoriexfoss
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 responsé4éte of

(a low response rate for the reasons discussed above). The majority of businesses who
took part in the survey were betweef Years old (30.6%) and under 5 years old

(44.7%). 36.1% of respondents identified themselves as a social enterprisen(with a
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 andysing 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 sgppoup, a nofparametric ManfWhitney U test was conducted

due to thesmall sample size in each sgloup. 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 scorérom 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 eestruction 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 respatents were in the 365 age range (69.4%) with graduate

education (56.6%) and most were male (69.4%) with just under 70% having at least
ten yearsod6 experience, although this did
business had been operating. Tiagority of businesses that took part in the survey

were between-B 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 Indigeis business/enterprise. Surprisingly,
given the youth of these businesses, the
operate in both metropolitan and regional/country areas and the business turnover was
well spread.

This would suggest that thesenmoanies are growing fast, raising questions about the
challenges and potential risks of scaliqgrapidly across large areas. Sevdiug

percent of respondents had some business in the construction industry and 33% of
respondents had more than 50%h@t 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 yeapskimg in the construction sector). When
asked about general barriers to entry in all industries (including construction) the

| argest barrier was adjusting to an indus
followed by ability to break into industry tveorks (4.83) and being undercut by

industry competitors (4.33). Negotiating with suppliers was also a significant problem
(3.93). A ManAWhitney U test was undertaken to compare the responses of
Indigenous enterprises vs. nbrdigenous enterprises, salcenterprises vs. nesocial
enterprises, and construction businesses vscanstruction businesses.

The results showed that the majority of comparisons are not significant across the
three groups, which indicates that Indigenous businesses expeiimiae barriers to
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entry compared to nelmdigenous businesses. However, the construction Indigenous
business groups did differ significantly in accessing finance to start their business and
government support than their Indigenous-gonstruction coumrparts (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 #iodigenous sample also exmrced 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 queations th
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 includedehanding 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 any relationships between

the responses, a Spearman rank correlation coefficient test was carried out. The
strongest relation was between respondent so
their ability to achieve economies of scale (rs = 0.p650.000). 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 westnteen the perceived

eagerness with which companies engaged Indigenous enterprises and being taken
seriously by the industry (rs = 0.740, p =
tender and the difficulty with which they deal with construction itguggulations

(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 iddal 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 investigatedraugh a number of tdepth 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 emeses; 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 industng aonstruction industry culture.

Internal challenges identified included: size and scope of activities; not having an
effective strategy; communicating valadd; not being construction sector savvy;
running a small business; resourcing; and formingcéffe 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 andimdigenous social businesses
seeking to eter the construction industry. Securing finance, social capital and
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business expertise to grow a business, th
culture, difficulties in breaking into existing supply chains, being undercut by

competitors and a tms on price as the main employment criteria are common in both
sets of results. However, our results ad
gualitative research by statistically showing the relative significance of these barriers

for Indigenous emrprises showing poliegnakers that they could especially benefit

from startup 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 opportunigis 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 organisationsand 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, Datet{2014) shows

that most sociaénterprises 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 reseavc,r f i ndi ngs al so sup
(1982) view that existing brand loyalty acts as a significant barrier to entry for new

mar ket entrants. 't also supports Bainods
will undertake hostile actions to dissuadewnee nt r ants from enteri n
(1995) and Porterbdés (2008) <claim that acc
human resources acts as an entry barrier for new firms is also supported by our

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

social enterprises struggle to compete withdafit companies. And it also supports
Robinsondéds (2006) finding that building s
in securing work.

However, in contrasttoDeflor ny and Nyssensd (2008), gov.
seem to be a problem for Australian Indigenous enterprises and in contrast to Dean
and McMullends (2007) work, there seems t

problem appears to be the impleméiotaand industry takep 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 compébih 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 Flanagaret 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 @nstruction 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
enterprise 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 reveatl 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 incumbes 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 telate to startingip Indigenous businesses and then securing
capital and finance to enable them to segdeand tender for normal work packages at

a competitive price.

REFERENCES

Australian Bureau of Statistics (201Rgport 4726.0 Information PaperPerspectives on
Aboriginal and Torres Strait Islander Identification in Selected Data Collection
Contexts, 2012Australian Bureau of Statistics, Canberra, Australia

Australian Security and Investments Commission (2&ehort 412 Insolvency statistics:
External administrators reports (July 2013 to June 20B4)stralian Security and
Investments Commission, Canberra, Australia.

Bain, J S (1949) A Note on Pricing in Monopoly and Oligop®lye American Economic
Review 39(2), 448468.

Bates, T (1995) Sekmployment across industry grougsurnal of Business Venturing
10(2), 143156.

Bonwick, M (2014)Corporate Social Procurement in Australia: Business Creating Social
Value.Social Traders, Melbourne, Australia.

Cheah, C Y J and GaniM J (2004), An open framework for corporate strategy in
constructionEngineering, Construction and Architectural Managem#&i3), 176
188.

Cochran, P, Marshall, C A Garelizowning, C, Kendall, E, Cook, D, McCubbin, L and
Gover, R M (2008) Indigenowsays of knowing: Implications for participatory
research and communit¥merican Journal of Public Healt®8(1), 2227.

Cohen, L and Holliday, M (1983tatistics for Social Scientistsondon: Harper and Row.

Commonwealth Government (201G)osing the Gp: Prime Ministers Report 2015
Commonwealth Government, Canberra, Australia.

Creswell J (2004kducational Research: Planning, Conducting and Evaluating Qualitative
and Quantitative Researcbnited States of America: Prentice Hall Publishing,-392
434.

Davies, A and Schon, R (201Byidging the Divide: Social Entrepreneurs and Commissioners
On Public Sector Contracting.ondon: The Young Foundation.

de Valence, G (2003) Market Structure, barriers to entry and competition in construction
markets, knowledgeonstructionProceedings of the Joint International Symposium
of CIB Working Commissions: W55, W65 and WIBapartment of Building,
National University of Singapore, Singapore, 8.

636



Barriersto Indigenousenterprise

de Valence, G (2012) The significance of barriers to entry in thetre@tion industryThe
Australian Journal of Construction Economics and Buildif{@), 29-36.

Dean, T J and McMullen, J S (2007) Toward a theory of sustainable entrepreneurship:
Reducing environmental degradation through entrepreneurial adtiomal of
Business Venturin@2(1), 5076.

Deenadayalan Ruthensamy, L (20A2) Examination of the Effectiveness of Preferential
Procurement in the South African Construction Indud®lyD Thesis, University of
the Witwatersrand, Johannesburg, South Africa.

Defourny, J and Nyssens, M (2008) Social enterprise in Europe: Recent trends and
developmentsSocial Enterprise Journall(3), 202228.

Demsetz, H (1982) Barriers to Entiyjhe American Economic Revierg(1), 47-57.

Doherty, B, Haugh, H and Lyon, F (2014) Social Enterprises as Hybrid Organizations: A
Review and Research Agendiaternational Journal of Management Revied§4),
417 436.

Flanagan, R, Lu, W, Shen, L and Jewell, C (2007) Competitiveness in constraatidtical
review of researclConstruction Management and EconomX9), 9891000.

Foley, D (2003) An examination of Indigenous Australian entreprengousnal of
Developmental Entrepreneurshig(2), 133152.

Furneaux, C and Barraket, J (2014) Paing social good(s): A definition and typology of
social procuremenBublic Money and ManagemeB®(4), 265272.

Gruneberg, S L and Ive, G J (2000)e Economics of the Modern Construction Firm
London: Macmillan.

Hindle, K and Moroz, P (2010) Indigem® entrepreneurship as a research field: Developing a
definitional framework from the emerging candémternational Entrepreneurship and
Management Journagb(4), 35%385.

Holmes, W, Stewart, P, Garrow, A, Anderson, | and Thorpe, L (2002) ResearchingiAdlori
healt h: Experience from a st ucecbging&dcialur ban
Science and Medicing4(8) 12671279.

Holt, G D (2013) Construction business failure: Conceptual synthesis of causal agents.
Construction Innovationl3(1), 5676.

IPP (2015)ndigenous Procurement Policgustralian Government, Canberra

Konno, Y (2015) An empirical analysis of the discontinuance of business feugtart
contractors and property companies in Japaarnal of Financial Management of
Property and Costruction 20(1), 5064.

Loosemore, M and Higgon, D (201Spcial Enterprise in the Construction Industry: Building
Better Communitied.ondon: Routledge.

Mah, E (2014) An Evaluation of Canadas Procurement Policies for Aboriginal Business.
Manitoba PolicyPerspectivesl(1), 6581.

Martin, K and Mirraboopa, B (2009) Ways of knowing, being and doing: A theoretical
framework and methods for Indigenous and Indigenist reselvamal of Australian
Studies27(76), 203214.

Morse, J and Richards, L (200R)e ad me First for a Userds Guide
London: Sage Publications.

637



Loosemore and Denfymith

Murray, B and Smyth, H (2011) Franchising in the US remodelling market: growth
opportunities and barriers faced by general contradgBansstruction Management
and Economic9(6), 623634.

Newth, J and Woods, C (2014) Resistance to social entrepreneurship: how context shapes
innovation.Journal of Social Entrepreneurshif(2), 192213.

Pidgeon, M and Cox, D G (2002) Researching with Aboriginal peoples: Practices and
principles.Canadian Journal of Native Educatio26(2), 96106.

Porter, E M (2008) The five competitive forces that shape stratsgyard Business Review
January 2008.

Saka, N and Ajayi, O M (2010) A comparative assessment of incentive scheme between
Indigerous and multinational construction contractors in NigéniaC Egbu (Ed.)
Proceedings 26th Annual ARCOM Conferene8,$eptember 2010, Leeds, UK
Association of Researchers in Construction Management, Vol. 19583

Sullivan, A and Sheffrin, S M (2008conomics: Principles in Actiotdpper Saddle River,
New Jersey: Pearson Prentice Hall

Warszawski, A (1996) Strategic Planning in Construction Compaioesnal of Construction
Engineering and Manageme22(2), 133140

Wood, G J and Davidson, M J (2014 yeview of male and female Australian Indigenous
entrepreneurssender in Management: An International Jourri2g(4), 311326.

Yin, R K (2009)Case Study Research: Design and Meth@tisusand Oaks: Sage
Publications.

638



AN OVERVIEW OF EMOTI ONAL INTELLIGENCE
RESEARCH IN CONSTRUCTION PROJECT
MANAGEMENT: METHODOL OGICAL CONCERNS

Ama Lawanilt

Aberdeen Business Schagbbert Gordon University, Garthdee Road, Aberdeen, AB10 70QB, UK

The aim of thigaper is to present an overview of previous studies on Emotional
Intelligence (EI) in construction project managemertie literature was surveyed to
identify and describe the characteristics of previous studies of El in the construction
industry Research themes and methods are reviewed in order to establish how EI of
construction project managers are asses$ed findings indicate that majority ttie
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
newinformative ways to explain El in a unique context such as construcTioa

study recommends the exploration of construction professionals' identities through
their real life experiences by applying the grounded theory approach in order to better
undersand how EI can be developed and applied in construction project management.

Keywords: emotional intkgence professional identityreview

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
unreasoable, 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 interrelanships 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) Consquently, 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 managemestin

order to improve the performance of projeci®tal Quality Management (TQM),
Building Information Modelling (BIM) and Public Private Partnering (PPP) are a few
such initiatives aimed at achieving development of the indukegdership 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 200®) to
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the multiorganisation and mukstakeholder 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
stakénolde's (Xueet al, 2010Q.

According to Bygballest 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-trouse managemefacilities. These challenges
enact a high demand on construction project
control activities and manage different individualsdtiective ceordination of issues
relevant to the project procesBue to such demais, 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

al., 2010, Gadde and Dubois 201@onsequently, probms of inadequate leadership
skills associated with project relationships emerged @ayld Smyth 200Gnd

according to Lovet al, (2011)current developments in the field of construction

project management resulted in a 'switch of lenses' in orésataine both

psychological (Project manager) and sociological (Project participants) project
elements Skills such as emotional intelligence (El) leadership have been suggested as
a means of improving project performance in construction (eba, 2011, Pryke

and Smyth 2006).

Emotional Intelligence in Construction

While there are a variety of definitions for Emotional Intelligence (El), there seems to

be a general understanding of the concept: Salovey and Mayer (1989) define El as a
subsetofsocla i ntell i gence and the ability to moni
others, to distinguish among them and to use
and actions Bar-On explains the EI construct as being concerned with effectively
understandingneself and others, relating properly with people and coping with the

immediate environmental demands (Bam 1997) From a pragmatic view, El is

defined as knowing and managing our emotions and those of others for improved

performance (Mersino 2007kl 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 20@4fommon factor is an underlying

presence of inter relational skkilandmanagementofmep | e 6s acti ons and bel
According to Mischunegt al, (2015), there have been significant claims about the

preciseness of El in predicting workplace success as various studies show positive

correlations between EIl and job pmrhance.

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 demonstratdeffective management in such a context dads for

group communication, relational skills and effective leadership siSlisce one

usually cannot speak of relationships without referring to emotions, El is now
regarded as a supplement to leadership capabilitsrestingly, with the exposg

El in construction and the recognition of its relevance, the construction industry is still
somewhat unwilling to embrace the concept of EI (Mischetra)., 2015).The

relevance of El 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 Dasbrough (2009) contend that an undue viafed El is not necessary for a
project manager and it may be |l eft behind
development Likewise, while a survey by Cao and Fu (2011) highlighted the
relevance of team members gimdjectmanagers El for team effectiveness in
construction organisations, Butler and Chinowsky (2006) reported that construction
executives scored low in interpersonal aspects of the El doakpite the claims that
the level of El of construction exetotes and CPM are at or above average (e.qg.
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 Frel{ 1, Lindebaum and Cassell

2012) Due to the controversies associated with El, scientific research particularly in
a construction context has been minimal; this has demotivated scholars to come up
with a theoretical academic framework and methodolbgteadards for exploring El

in a project environment (Antonakiishkanasy and Dasborough 2009).

The predominance of El in scholarly literature presents a facade that much research
has been conducted in construction with regard to the con8epply usng the

phrase 'emotional intelligence' as a search criterion in any browser will produce over a
million online results showing the extent of its recogniti®esearch on Emotional
Intelligence leadership in the workplace spans across various fields)puecently

did the concept penetrate construction project managementékLave2011). In

view of the fact that the role of leadership in achieving construction project goals and
the project manager 6s styl e etdmnhgtreder shi p
outcome of construction projects (Griffis and Brown 2003, Larssah, 2015),
consideration of El as a leadership skill in construction project management is posited
as useful in advancing the concept

However, the El concept remains lahgunexplored in the construction industry
(Prykeet al, 2015, Zhang and Fan 2013)he reason for this may be due to the
perception of masculinity stereotypes throughout the industry (Loosemore and Galea
2008), the traditional styles of adversary fielaships McLennanandScott 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 El in the construction industrytive 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 concaptias a precursor to exploring how EI can be
developed and applied aonstruction Against this bakground, the paper aims to
answer the following research questigvhat methods are used in past studies to
investigate El of Construction Project Managers and why were they used? The
objectives include: To provide an overview of papers published on Emabtio
Intelligence of project managers in construction and to provide indication for future
direction of study in the area of Emotional Intelligence of Construétroject

Managers

METHOD

An overview of past studies on emotional intelligence in a congirucbntext was
conducted through an extensive search of published literaureverview is

typically a narrative summary of literature that attempts to reassess the literature and
describe its characteristic may be a systematic overview or noépending on the
rigour of search conducted, therefore, it is used for various types of reviews with
varying degree of 'systematicity’ (Grant and Booth 200%)e population of interest
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for this study is the construction industJherefore, the search waestricted to

studies of El conducted only in a construction environmEetwords used in the

search included: &éemoti onal i ntelligenced or
Terms used in filtering were it was suitabletodo soinclade:on st ruct i on i ndu st
6construction project managementdtie and/ or o6co
research on El is sometimes undertaken from an alternate perspective such as

leadership styles, this was also included in the search.témasidition 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 ttetragtion field The databases

used were ARCOM, ICONDA and ASCHhe ARCOM database contains about 19
Construction Management journals, recent ARCOM conference proceedings and PhD
theses The online repository of International Construction Database NIQ&)

contains CIB publications which cover all fields in building and construction research
and American Society of Civil Engineers (ASCE) contain articles inmxeewed

journals and conference proceedings from the American society of civil engineers
Leadership theory underpins El, therefore other keywords such as 'Leadership styles'
and 'Construction management' were used in combination with the keyword
‘emotional intelligence’ in the literature searés a result, the search extended to the
Leaderkip Quarterly Journal and Human Relation Jourfiddese amount of journals
were accessed so as to obtain the breath of studies of El in the Construction.Industry
Data was extracted and analysed deductivBince, the diverseness of focus of
managemergtudies prevents the aggregation and assessment of results (Treinfield

al 2003), synthesis was achieved by drawing similarity and differences from the
characteristics of the gathered studies through interpretative means.

Table 1 describes the processwiyich articles were selecte@® databases (containing
several journals each) and 2 journals were used in the s&84ltitations were

retrieved from the search using keywords 'emotional intelligence’, leadership styles
and the phrase 'emotional intelhence i n const.rMuekdéywoodn manageme.
‘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 source®nly the ASCE library had provision for applying filters
such as 'Construction management and Construction Industry', which resulted in 184
articles being filtered outThe total articles for the review reduced to 2@h

abstract review on the remangj articles further excluded 180 articleSriteria for

exclusion included a neconstruction context, no actual association with emotional
intelligence or a thesisConsequently 20 articles were fully assesdedring the final
review 4 additional arties were identified from going through referenced papers and
these were added to the 20 initially identified articl€ee review process used in the
study attempts to provide an explicit report of the knowledge on methods used in past
studies to inveggiate El 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 numbersbfidies (49) that investigated leadership
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in the construction industry (Toation and
of only 5 studies that specifically examined El in a project contéxisting studies of

El in the construction industry are circumscribed around tigagsg the level of El

of an individual/ oganisation or the relationship between various petigy or

leadership types on EThe studies on El in construction have explored areas
including leadership skys (Butler and Chinowsky 200€ao and Fu 2011, Sunindijo
2012), project performance (Loe¢al, 2011, Zhang and Fan 2013), construction
maragement educational programmes (#Mal, 2007, Mischunget al, 2015) and the
contracting area (Songer and Walker 2002joject tasks/stages that have been

studied in relation to El includafetymanagement 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 Foet al, 2004)

Table 1. Article selection process

ICONDA Leadership  Human ASCE
CIB Library  Quarterly  Relation  Library ARCOM Total

Using keyword :
Emotional
Intelligence 5 227 11 243

Using keyword :
Leadership styles 10 30 12 52

Using key phrase:

Emotional

Intelligence in

construction

project

management 45 a4 89

Apply filters ©

Construction

management and

construction

industry -184 -184

Total 15 75 a4 43 23 200

Exclusion through

abstract interview

(non construction

context) =13 =75 -43 -37 -12 -180

Retricved for full
review 2 0 1 6 11 20

These studies tend to adoptaticular research approach and most of them focused
on exploring the correlation to leadership typ€so and Fu (2011) and M al

(2006) opine that since EIl correlates with transformational leadership, it may be useful
to construction project manageiSimilarly, Butler and Chinowsky (200&howed a
relationship between El and transformational leadership behavialir@ugh, no
empirical research was conducted, Letal, (2011) and Mo, Dainty and Price

(2006) acknowledged the importance of Edl aacommended that the concept of
organisational behaviour and an individual's EIl be explored as well as ways of
providing trainings on ElIn line with these suggestions, Mbald s (200 7)
investigation, however, revealed a weak correlation betweemuolua courses and

El of construction studentsTheir finding suggests that the weak dependence of El on
educational courses could be as a result of the sort of educational programmes taught
or other factors Although, the experimental study by Mischugteal, (2015) showed

that training construction students in El 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 professistiily assessed
against confrontational beliefs (Loosemore and Gala 2088art from those

research which established correlations between El and leadership behaviour, others
investigated the impact of a project manager's El on certain tasks angdevea

positive correlation with certain conflict resolution style while considering the socio
cultural custom (Sunindijo and Hadikusumo 20103n the other hand another study
showed that individuals with a negative emotional state perceived considerbBly m
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risk than those with a positive emotional state (Tieieal, 2014) In spite of these
recognitions and suggestions, some authors argue on the negligence of context and
tasks in studies of El (Lindebaum and Jordan 2012).

The specific context of consiction often tends to be ignored, as much of the

literature concerning EI in construction is based on the traditionally deductive
positivist approachObserved findings resonate with Phua (2013) assertion that
human, cultural and psychological factors paid little attention in the construction
literature Majority of the researchers adopted a quantitative approach focusing at the
individual or organisational leveHowever, at both levels, the aim was mainly to
determine the impact of El on certaiarponality type variables (eigansformational
leadership) or organisational variables (pgrformance) The studies often used
guestionnaires self report scaled instrument to establish relationships or the level of
influence between variable3hecurrent study identified only two articles that
employed qualitative measures in their investigatiome of the them assessed the

use and application of El within the construction industry by employing narratives as
a means of organizing data (Lindebaand Cassell 2012) while the other study
qualitatively investigated the behaviour of the individual in a construction context
with regards to a specific emotidranger (Lindebaum and Fielden 201Epr a

majority of the studies, dimensions of El seenwebave 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 andHadikusumo 2013) The findings of he 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 &view, therefore, arguably
the knowledge and development of a social construct such as El 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 gselitative methods to examine and
explain the nature of leadership in the construction industrgr(andOfori, 2008)

The relatively low number of articles identified in the current study not only throws
light on the fact that individual and psycholegji factors still receive relatively less
interest in the construction literature but the findings reveal on over reliance of
guantitative methods used in investigating EEhe construction industry has been
represented as a social system (Lewal, 2002) and emotional intelligence

originates from the psychology domain which is a function of the social process
embedded in a social systef@onversely, the method of analyses for studying such
social processes may not be sufficient, and according &rfan (2004) the use of
quantitative approaches to investigate a social constructed phenomenon undervalues
the development of that phenomendn addition, surveys and questionnaires mainly
measure an individual's perception towards an action or beharidurot the actual
behaviour because of social desirability (Ofori and Toor 208&juably, this implies

that majority of past investigations have only made an attempt in finding out the views
of construction professionals towards emotional intelligeamzenot what is actually
practiced or what behaviour OwomBéssles, i n their
it was identified that the authoritative style of leadership is significantly used in
Turkish construction industry (Giritli and Oraz 2004).Taek of qualitative enquiry

of El in construction, questions how the concept can be thoroughly explored for
developmental and applicability purpos@e concept of El seems to challenge the
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way construction project managers understand their identitdéb@aum 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 El and establishing relationships betwaeables such as
leadership styles, while neglecting the identity of the individual's understanding with
respect to their role and specific context

Identity is an individualevel construct associated with organisational performatce

is a sense makg structure in which individuals interpret themselves and others while
interacting with their social environment (Ybemizal, 2009) According to Gluch

(2009) the role and identity of industry professionals are social constructs shaped
through social ppcesses 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 behavideinua (2013) opines that what people

say and do arefien refined and shaped within organisational and managerial contexts
which can be accessed through narratividse male dominated culture of the
construction industry (Loosemore and Gala 2008) impacts on how El is being
interpreted and poses a threattte identity of CPMs Accordingly, most CPM

believes that El may have no place in the construction industry leading to low
acceptance of the EI conce@s male professionals prefer to hold onto a more
technical oriented identity (Faulkner 2007), theeahive of applying El 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 Smyh 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 otherserbal abuses are the
weapons to instil fear andaintain 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 researconducted on El in the constructicndustry do

not adequately consider these realiti@sfocus on establishing correlations, exploring
levels of El in different aspects and/or investigating dimensions of other constructs in
relation to El may prevent the revealing of the dynamics a@inlithe complexities of

the social process that transpire among individuals in construdtioally, Mischung

and Perrenoud (2015) suggested that educating and assessing individuals in the El
construct may not be successful because of the lack of effigcteaching one how to
implement the skill and recognising when it is appropriate to utilisa ibther words,
having an awareness of El or being emotionally competent will not guarantee
improved performanceE x pl or i ng t he i n dielationdaitizelwérls i den
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 behaisauggested as a relevant
and appropriate approach to studying EI in context of construction as it aims to
generate inference which is grounded in the.d&@te use of qualitative methods of
investigation such as-depth interviews, action research afiscursive approaches
will illuminate the character and behaviour within the context of the construction
industry in relation to El, will support better understanding of the concept in
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construction and consequently discover the usefulness and applicaihiitiey
concept.

To conclude,his 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 professiomais study

offers suggestion on employing the use of qualitative approach to investigating El in
the construction industryQualitative methods will be useful in revealing the
implication of Emotional Intelligence on the identity of construction professscmnd

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 El leadership is absent due to the laikgf u

alternative research methods such as the Grounded theory apphsazhesult, the
identity and actual behaviours based on real life practices hasddaadgncy of

being overlooked.
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HOW HAPPY ARE PROJECT MANAGERS IN THEIR
JOBS?

Qingbin Cui?, Jocelyn S Davisand Hongyi Huang

Department of Civil and Environmental Engineering, Universftiaryland, 1173 Glenn L. Martin
Hall, 4298 Campus Drive, College Park, MD 20742, USA

Employers and researchers have focused over the last several decades on how to
sustainably improve employee performance. Antecedents of happiness at work
includingemployee satisfaction, work engagement, employee engagement, wellness
and weltbeing or happiness have been demonstrated to correlate positively to
improvements in key performance outcomes including: employee retention and
attendance profitability, prodtigity, 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 technighase improved project success rates, but
there is room for further improvement. This study explores the level efegaifted
happiness at work for project managers using the Happiness@Work survey and the
elements of happiness at work which are mositipel/ 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 overppihass at work for project

managers. Role, team watlanaged, 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 levekshgnificant 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, gendiex, age, time at
organization, work experience, stage in the project management process maturity
model, and expectations of success of current project.

Keywords: subjective welbeing happiness at worknaturity model statistical
analysis

INTRODUCTION

Recently countries and companies have been moving to measure the happiness of their
citizens and their employees. Bektqe 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 regpdintt 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 ad aglgoal attainment. Itis 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 hehaimproved job
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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 managemernoes 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 studyaducted 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 particgpamthis 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 eudainswvsc

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 sausfasti

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 | ife (Diener et al 1999) .
berefits a person, is good for her, makes her better off, serves her interests, or is
desirable for her for her sakeo (Haybron 201

The second view of happiness, the eudaimonic view, is concerned with the individual
living a good life in a virtuous or moraknse, 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 angestito 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 geadly inherited predispositions to

the experience of pleasant emotions and which is unlimited in the experience of
eudaimonia through work that is congruent with the-aetialization of the

individual, attainment of important sedet goals, and conttilting to the greater good.

Happiness at work is conceptualized as transient, person and unit level (Fisher 2009).
Transient happines®lated constructs include: transitory affect and mood as well as
state affect, flow, mood, engagement, task engagemahintrinsic motivation.

Person level happiness includes physical and emotional health, engagement, job
involvement, job satisfaction, and personabsed predispositions. At the unit level,
happiness at work includes group level engagement, mesadisfaction, 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 Happiness\&/@kkarks, 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 includegué8tions 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 usipgjrat 7

Likert Scale and data is indexed on a 0 to 10 scale vihisrthe 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 comluingeld the overall
happiness at work score. Within the standardid@stion survey is one question

which asks respondents to rate their happiness at work. Information about the
standard questionnaire is available atia@pinessWorks 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 acidbiseSeveral
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 registeredgazartsc

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
obtaired; 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 atie 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 employedtfale. Time at organization was
well distributed with 22.91% with 2 years or less tenure with their current
organization and 27.31% with2years, 19.38% with-B0 years, and 20.70% with

10-20 years. The respondents, while many were new to their organizations, reported
significant oveall 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 1020 years of work experience and 17.62% ha@20 The respondents were

well distributed across the vatis 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 expetées, 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%, respeslly. 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 4Question survey, one question asks respondents to assess their
happiness at work. The analysis began with evaluating the relationship between the
single queson seltreport 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 happinesscore 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 wanot found to have a strong positive correlation with demographic
characteristics of the respondents based on our initial review.

Workplace Happiness by Self-reporting and Measured

x

s 5 m Self-reporting
Z

2 m Measured
2 4

= ANOVA test
:5 3 Fvalue 9.83

o P value: 0.002
=

<

S

2

1

0

Mean of Happiness Variance of Happiness

Figure 1: Self-reported vs measured happiness at work
However, in performing a linear regression analysis to explain the driver behind the
selfreporting bias, career prospeattd 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, heleptananagers to reduce the optimism
bias.

Table 1: Factors affecting cognitive bias in happiness self-report

Indicators Coefficient t-statistics
(Constant) 1.094 5.440
Career Prospects -.126 -3.769
Free to Be Self -.196 -5.534
Number of cases 225

R Square 0.215

F value 30.423

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 aenaithe
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. Gerler, 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 correlions with reported overall PM happiness at work. Results are
summarized in Table 2.

Table 2: Demographic factors affecting PM happiness at work

Description Pearson Correlation P-value
Gender - 0.158
Age - 0.440
Work Experience - 0.342
Employment Status (full or part-time) - 0.424
Role (task...PM...PMO) 215%¥ 0.002
PM2 Stage N 3 B 0.006
Project Organization Type .148%* 0.026

Note: 1. Sample Size =225
2. *significant at the 0.05 level (2-tailed)
3. **significant at the 0.01 level (2-tailed)

Overall PM Happiness at Work by Sector

Our sample did not include sufficient responses from thdanedrofit sector to

support a comparison with the private and pubéctor 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 $kovorking 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.

6.00
5.33
5.50 -
5.10

7 L
5.00 I}
4.50
4.00

Private Sector Public Sector

Figure 2: Overall PM happiness at work by sector

The unexpected out c o mdinghigherpvetall happinesseac t or P
work than private sector PM6s resulted in
considering possible differences at the category level as a first exploration of what

might be contributing to these reported differenc®serall 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 sect@r sonsistent across all

four categories (See Figure 3 below). It is interesting, and a somewhat unexpected
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finding, to note that PM6s report higher

four component categories for the public sector.

6.00
5.50
5.09 5.18
i 5.03 5.01
5.00 4.87
4.84 ® 4.84
4.76
- I I I
4.00
Personal Resources Organizational System Functioning at Work Experience of Work
M Private Public

Figure 3: PM happiness at work by category by sector

Exploraion 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. W4ifle balance was significantly higher for the public
sector regondents.

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
stbcategory, public sector exceeded private sector PM happiness at work for
constructive feedback and team wmlhnaged while the private sector reported

stronger results for trusted by manager and organizatiormmeglhged. On job

design, the public seatoesults 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 fre® 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 focooperation 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 DifferencesSignificant 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 wdt, essentially intrinsic motivation, was the lowest for females at
4.64.
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Figure 4: PM happiness at work by category by gender

Although most demographic variables show insignificant impact on the overall
workplace happiness, at the category level, age, time at organization, and current
project expectationsf 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 relationshgonly for functioning at work and experience of work
(Table 3).

Table 3: Factors positively correlated with PM workplace happiness by category

Description/P-value Personal Organizational Functioning at  Experience of
Resources System Work Work

Age 2.85E-36 1.57E-21 1.28E-15 5.21E-20

Time at Organization 9.11E-37 5.28E-67 0.003808 1.57E-87

PM2 Stage T.94E-85 Insignificant 1.03E-81 0.001256

Current Success Expectations 4E-135 1.7E-111 1.04E-98 8.3E-107

Work Experience Insignificant Insignificant 0.0038 0.0453

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 taneance 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 Pidppiness 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 wheeeghvate 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, orgartnat 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 exploratiormest practices in each sector to
develop and disseminate enabling practices to enhance PM happiness at work.
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Demographic differences within the sample examined also resulted in significant
differences, some at the overall level and some only at the categel. 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 studiesirstruction adopt a
rationalist approach where innovation implementation is a function cbemsfit
calculations and deliberative management support. Even in those studies that do
consider innovation as the result of complex interactions betweerepétgrs and
technologies, such as those inspired by Adtetwork 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 experimentatadron housing project to show
how innovation implementation is influenced by a rich affective tapestry of love,
pride, hopefear, 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: innovationemotion and affecmateriality sustainable construction

| was given a visit, by the site managémill call him Bob, of a construction site for

a zeroecarbon housing (ZCH) developmentjigestigate 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 successfuleogdmpany, as well as by the
government. Little did | know how special this site was. The site itself announced it:
the site manager6s NHBC 'Pride in the Job
next to his picture, for all workers and visitorssee. Entering the site office, | 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, | started to get a
sense of what 'Pride in the Job' might mearhil®\Bob was explaining the ways

different innovations were integrated in the houses, | witnessed him pick up trash on
the ground and dispose of it in the appropriate bin; check that one innovation he was
showingus Ai r T a-vas Eorrectly applied to thwindow 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 upolatas work;

inspect another person's work and ask him to make sure the nails were fitted properly;

L C.vitry@lboro.ac.uk
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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 befo
delivery, | saw him wipe dust off a faucet, andick a greywater 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; Duboisand Gadde, 2002; Hartmann, 2006; Dulaimi, Ling and Bajracharya,
2003; Gambatese and Hallowell, 2011; Gajenetaal., 2014). And yet, the

relevance of emotions on the construction industry has been acknowledged, not just in
terms of employee wellbeing éynes and Love, 2004), but also the role of emotions

in achieving project success (Daimyal, 2005). Beyond construction, emotions

have been shown to play a key role in innovation, whether enabling future innovative
projects (Shepherd and Kuratko, 20@r firm creativity (Amabilest 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 approashe 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, whioffers very little purchase for
practitioners looking for relatable insights into their practice. While Harty and others
(e.g. Linderoth, 2010) advocate Actdetwork Theory (ANT) to apprehend the
complexities of construction innovation, classic vatsaof 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 impitatien. 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 introdce 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 staxtinical process of innovation
implementation. Finaji 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 caleylebgnitive, 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 Gad)2 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 inmovat
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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 (Gajendriaal., 2014; Gambatese and
Hallowell, 2011).

In shat, the role of emotions and affects remains underplayed in most cited studies on
innovation in construction, indeed more widely innovation studies possess a

Auni di mensi onal focus on the retaki onal asp
2011:108). And yetstudies have shown how understanding and processing strong
emotions- such as the grief of a failed projeatan improve the outcome of future
innovative projects (Shepherd and Kuratko, 2009). Equally, positive affects has been
linked with creativity,n turn impacting organizational innovation (Amalefeal.,

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 challeed the idea that the uptake of innovation is a function

of their innate viability or efficacy, but rather dependent on complex sweitdrial
negotiations.

Consider the installation of an innovative Photovoltaic (PV) panel on a house. ANT
suggests thaof 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 humanengineers, contractors, enders, planners,
policymakers and norhuman actorsthe sun, planning policies, overhanging trees,
the internal electricity circuit, and fee tariffs. This process where actors and their
interests are defined and aligned constitutes an ‘axttwork'- 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 mbile 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
becaus it is rationally judged as usefulthe actometwork 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 canlagn 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 margement monitoring on siterenders attempts to fully know in
advance let alone control the panoply of actors-utiractors, suppliers) involved in
innovation implementation, via mechanisms such as goal alignment, and
accompanying surveillance and buwregtic 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 sugestive 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 thenovation 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 thactors 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 abndoned 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: "youiktdon'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
conceptualisatioof 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, 2iR), 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 affectédh augmentation or diminution 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 withthat 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 O6effectuatedd, moved, put
non-humars. 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, wHe 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, whe affective laboursuch as care, entertainment,
motivation and inspirationis 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 thstitutions, practices and other things that
make up society €é settling |limits or exertin
doable' (Anderson, 2014: 17).

The organizational significance of affect remains rather nebulous until we consider an

example, sut 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

negativelyby t he bodies he encounters: the bubbl e
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 enounters, 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. Soatimes 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 (Andeson, 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 namedas)@vailable 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 irftestlié 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 noectile. This holistic
approach to affect enables a greater recognition of the various ways affective life can
be understoodtaking us beyond the simple positive/negative affect binary drawn

from Spinoza, and psychological notions of affects as biolpgogonomic

intensities. Building upon this inevitably brief account, in the remainder of this paper
we explore in more detail, via an analysis of the already discussedarban home
development, how an affective life might participate in construdtioavation.

The Affective life of construction Innovation: The Zero-Carbon Home (ZCH)

METHODOLOGY

Targeted ethnographic fieldwork (Pink and Morgan 2013) was conducted on a
development involving a substantial number of innovations for sustainable
construction. We visited the site twice as it neared completion, which producet
memos, 94 pictures and 6 sesiriuctured interviews 5 of which were recorded ar
transcribed. In particular, we spent two hours on a site visit following the site
manager ad were able to observe his interactions with other workers, as well &
following someof the technologies, which had been trialled as part of attempts
reach a zero carbon standard. We compared these observations with those m
previous site visito a different construction site. The data was thematically
analysd.

The ZCH agenda was long mediated by affect, especially hope in a more sustainable,
secure and equitable, futuran openness to a potential that our bodies can affect and
be affectedadically 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,
practial 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:

€ the compl exi t inablewatefsouce tiptthera, gainwateshargestiag
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'dk of hope and confidence can be better understood as
annoyance. Annoyance can be defined as an-epeed displacement of our future
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capacities to affect and be affected by another body, or collective of bodies. For this
project manager, these displa@ts were bodily manifesthe 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 origitig, 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 yocan imagine, to pump up seven floors, was horrendously

expensive. Selifrigating, 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 maffects, in particular with a specific
form of desire:

if Government and local authorities want to steer developers that way, | think they, |

think the incentives need to be greater. I donodt
digging their heels irforcing us through legislation to do it. | think they need to put
their money where their mouth is and then weol !l , t

in partnership with them (project manager).

We might codify the project managers' desire as 'gresedaffect 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 @mwsdn, 2014: 124). More
specifically, greed prerientates 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.ewiealth, 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 elaboratedatalti

youdbve got to remember, wedre here to make a
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 ptbclaime
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 agetigrere 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 matesgpeibed in detall

how he gradually learned to seal the air holes around the electrical sockets:

What you6d do is generally, the rule of thumb, a I

down. So that should be sealed, again, when you do, put your fudihda 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 seathat 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 surveillafroen afar, he was intervening in the
uncertain process of innovatieime 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 ial¢pkis 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 cbrddch 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 opeended desire to interact with and be affettg@nother body to

transform both (cf. Deleuze, 1994: 324¢sembling 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 woand

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 siedj 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, ratherdisplaces (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, BokBut 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 ourstasgride, 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 ffagypan 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:

[E—

he site manager t hat 0 ealled[Bobfaadht Waginwlved [ t he si t e
n [another experimental project]. He does seem to land himself on the more complex

renewabl e solution schemes é Heds an NHBC awar
really does go that extra,mhkeéswhenehyg gebudem
Thatds 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 cetepcies (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 reflectedby 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 ered actionable by an apparatus of power that targets
affects. And moreover this specific affegiride- 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 oleictive 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 subjectivehaping (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, thht sl 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 gréat.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 purpos 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 ddressed how theories of affect, and specific affects (annoyance, hope,
fear, pride, love), which are always scomaterial mediated, set potentials for future
action that influence processes of innovation enrolment. Our analysis, while
suggestive rath@éhan 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 institutioa such as the Zei@Garbon 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 thafuses 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. Monidely, 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 thaque 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 equitablédwather 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 significandeh® affective life of building work and

its influence on significant matters of concern such as the implementation of
innovations.
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Researclemploying a practice lens has demonstrated that emergent, informal and tacit
ways of knowing are influential ithe production othebuilt environment In some

respects, ractice theory helps reveal something of the underlying complexity of building
work. Indeed, &rge, real world systems are unavoidably complex and this complexity can
only be restructured; it cannot done awayhwitWorkers have to cope by way lodth
established routines and emergent practi¢éswever, lhe relationship betweegractice

and complexity is seldom studied within the construction management literature, and so
t h avays df knowin@ might represent@proaches to coping wittbomplexity has so far

not been made explicitin this paper we argue that combining systems and practice
theoretical concepts might provide new insights into the intricacies of construction
production. V& draw uporethnographic ignettes to illustrate howt is possible to

analyse howeomplexity is processed practiceand how unpredictability and uncertainty

in several disparate systeru® routinely dealt with through building worK his
&nowingin-practicémanifestsas a mde 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
agendapnewhich couldbegin to close the gap betwettie dominant focus otodifying
construction management practiom the one sidgndbettering our understandinige
actualities of building worlon the other

Keywords: complexityemergenceethnographypractice theorysystems 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 dealinvitie

process of doing building workRkeflecting CookeDavies et al (2007) in relation to the

complex responsive processes of relatindgp i s r ef ocuses attention

1

project compl exity t Bowavartha mabihsgbon of conagptsc o mp | e

taken from complexity theory remains limited. Brady and Daf@é44, p 22) cite

Geral di , Ma vy | (B0d1l)cal nadi nWitlhlaita mdiscbo mpl exi ty r e ma

defined in much of the projecteofttenagement
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
6arrangement of components amadhistudstysnt e&dns

1 finn.orstavik@hbv.no
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6changing relationships among components wit
i'ts envi r on {@Badyandiavies, 2014, p2a4).eManaging both of these

aspects is essential for project performance, but in doing sarckdias to be struck

between hierarchical structuring and control (to curtail structural complexity), and the

need for involvement, interaction and innovativeness (in findirigaadsolutions to

emergent problems). It would seem, therefore, that the leaitips 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 Dam{gésrl) appearanceseapoften

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 mahings are relatedndin ways thatare often
surprisingly hard to grasp and even more difficult to predite 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 tha@. 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
Abehi nd t hnevhat carebe sesayasrof project realitieocated below the
observable surface of operatons The dAart of building practic
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 theoastruction practice. Exploring this aspect of construction and
building in turn represents an important challenge for construction research, and in this
context Pinketal6 s ( 201 0) theorigsiofpeactice, Kndwang and aesthetics
promiseamoretheoretically sophisticated ways of understandingding work is
particularlysignificant.

The question addressed in this paper is whether it makes sense to develop a theoretical
perspective on construction that combines insights from systems thequyeatide

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 theinoabilisation might provide new wayof

thinking about the doing of building work. Thus, whilst the positioning of this research

observes calls for a renewed focus onitlygortance of informal and emergent practices

in construction practic@.e. Chan and Raisénen, 2008)ir focus is owomplexityas a

systemic phenomenon. Couched inthiswiay, nowi ngé i n constructi on
conceived of as emergent, creative accomplishmenthich complexity is navigated

but also as modes of managigy curtailing- complexity, by waybothof established

routines and informal practices AWays of knowingo are then t|
and procedures (routines) representing the practice of diverse contributors and

stakeholders in construction, and the argument made here is that these approaches

embedded in practice represent different modes of coping with complexittheF

explicating how this happenasnd how different approaches add to or interfere with each
other,provides a significant research agenda for those seekirggio to close the gaps

between construction procedures and(tifgen conflicting)actuaities 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 b=eonessential

feature of modern society and a major challenge in the public sector as much as in private
enterprisgRycroftandKash, 1999) The basic reason is that the world due to

constructive efforts of human beings is becoming increasingly systébaimplex
systems are 6émade up of a | assgephemiway dof
according to Simo1962) Luhmann, drawing on systems theoretical concepts from

Simon and others, explains complexity in his own meticulous(iualymann, 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 geometricaihat is, much more than the numioé

elements elements cannot all lwbrectly linkedin large systems. It s this lack of

integration, Luhmann says, that makes systems into complex systems; that makes the
interaction of parteon-simple;and that makes uncertainty into an inexoralale pf

compl ex systemsdé behaviour.

In the domain of construction research, Baccdfifb6)in his survey of contributions

that analyse complexity in construction concludes that complexity in construction relates
to (1) the differentiation and number oéeients (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 &pf 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 idear is that the heterogeneity of technical systems and
their multiple dependencies contribute greatly to complexity in profé¢itiams, 1999)

Not all of these depend on each other, but many do, and in ways that are not always
explicit and easy to maBaccarini, 1996; Gidado, 1996)

It has been claimed that construction is among the most complex and fragmented (least
integrated) of industries (Fearne and Fovg2ied6) A large number of professions and
trades representing heterogeneous knowledge bas@thute 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 processeslafing that are involved in any construction
process are important factors that affect project perform@resneret al. 2005a,

2005b, 2005c) As Gidado points out, growth of evarger production systems with
increasingly heterogeneous constituglements 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 aoesiobn have resulted in a spiral and rapid
increase in the comgxity of construction processéSidado, 1996, p. 214).

Similarly, Cicmil and Marshalf2005)draw attention to ambiguity and unpredictability
created by multiple and conflicting interestswer 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, complely in the form of incomplete, unstable but patterned integration of
large and heterogeneous sets of elements is prevalent in construction and has been dealt

671



Orstavikand Dainty

with in a broad range of contributions to the literature on projects and their management.
Complexty 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
pheromena 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 &sed 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 SYSTEM 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 aris&amples otypes of complexity
that carbe identifiedin construction in this way include:

1 Complexity ofmechanical and technical systems making up a built object,
includingavery large range of basic fabricated elements, such as beams,
prefabricated carrete elements, fixtures, tubes, etc., and including advanced
technical systems such as elevators, heating systemsiceladistribution
systems, etc.

1 Complexity of machinery and technology used during the design and building
phases, such as the compsitend software of BIM systems, lifts, transport
equipment, etc.

1 Complexity of economiccontractual and administrative systems which are part of
a construction project

1 Complexity of social relations between human beings within and between
organizationsnvolved 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 agréoute 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 workede interesting contributions formed

part the special issue edited by Chan and Raisanen (2009) on informality and emergence.
Research carried out ite by Baarts (2009) and Styhre (2009) both offer ethnographic
insights into realities in two complex rstruction projects. They contain rich field notes
that render it possible to reinterpret their data employing a systems perspective. We fully
acknowledge that our f@nalyses will not capture the detail, insight or nuance of the
original authors, nor Wiour 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 studie merely to illustrate the potential intersection of complex thinking with
practicebased accounts.

Vignette 1: Coping with complexity in safety work (Baarts 2009)

The paper by Baar{f2009)reports on a fascinating study of safety work, in which she
usesethnographic 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:

Baartsdé paper descri bes ianoftresadualpracticeafg et hnograph

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 triadi¢dationships. 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 scaggermissible action on site. (Chan and Raisénen, 2009, p.
910.).

We have drawn upon notes on one specific incident recorded by Baarts, in which she and
a coworker, Sebastian, were involved in a near accident as two cranes collided and parts

of one of he cranes fell down. The dynamic of the situation is related to the fact that

Sebastian is also the workersodo safety repr.

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 multifacatethe sense that actions they do in a
specific siuation actually affectseveral systems at the same tinethis case, we make
the point that Sebastian as aworker and as a safety representative had to consider his
action with respect to three different systems: the technical production systecnaftie),

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 tlaek 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 times. afsafety 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 areh@cting the safety system by playing
his role according to thrules. This might suggest thmtt using the safety lingas a
deliberate integrative autith respect to the social system of ¢famg 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 rebased systemRather, it could

be motivated by a fAway of knowingo that
incorporating concerns that are not immediately obvious to observers, but representing
systems irggration 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 timesime in the daily activities on a building
site, and this complexity processing 1is
developed in and through the doing of construction work.
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The second paper we draw on here illustrates this pGinan and Raisanen 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 literaiaci on

knowledge are logocentric, i.grounded on the notion that language precedes and is

constitutive of knowledgeStyhre argues that skills and operative vocabularies are only

partially interdependentThere is another aspect of skills thaséparated from language;

rather it is dependent on the interplay between ma
system, e.gemotions and aesthetic seng€fan and Raisénen, 20@fH 910-11).

In this case, we do not have the information to make itilples® consider the social
relations between workers. Ho wefield nofes we extr
and analysis that in our view, clearly shows how workers operating complex machinery

have to deal with multiple technical systems, and tleyprocessing 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
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