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Foreword
Welcome from the Chair of ARCOM 2019
Professor Chris Gorse, Leeds Beckett University

Leeds Beckett University extends a warm welcome to the construction management
research community and invites all to enjoy the great County of Yorkshire. Yorkshire
is the largest and, some would argue, the friendliest County in England. Leeds and the
surrounding areas are steeped in history, so during the ARCOM conference, we will
be offering a little Northern nostalgia as we spend time at Headingly Campus, holding
the social event at Salts Mill World Heritage Site and engage in our local engineering
legacy. We will learn from those that shape the world and build knowledge in the
‘here and now’ as we focus on transformation and a new era of digital innovation.

We have an exceptional conference lined up with leaders and scholars primed to share
their experience. Professor Jacqui Glass of the University College London will
provide a visionary perspective on a new era for our research as we transform
construction. Chair of Operations and Supply Chain Management, Professor Jan
Godsell of the University of Warwick, offers insight into the central issue of
integration. On our second day, we challenge the systems and digital innovation in
construction with Professor Jennifer Whyte of Imperial College London, while the
Director of Innovation in Construction Dr Wei Pan from the University of Hong
Kong, shares his insight of a move from blocks to modules.

We have a distinguished panel helping to push forward the boundaries of the
discussion. Joining us will be Professor Charles Egbu President of the CIOB, Dr
Chrissi McCarthy Managing Director of Constructing Equality, Joanne Jamieson
Managing Director of United Living, Eddie Tuttle CIOB Director of Policy, Research
and Public Affairs, Dr Colin Harrop Partner of Sanderson Weatherall, Jonathan
Wilson Development Director for CITU and Stuart Norris President of Insulation
Manufacturers and Portakabin’s Senior Product Development Engineer.

The conference theme this year addresses productivity and performance. The issues
of transformation and change are at home in Yorkshire, a County steeped in an ability
to harness energy, delivering quality products and services that extend around the
globe. Yorkshire’s industrial heritage would not have been so influential if it wasn’t
for the visionary leaders of ‘time’ that stepped outside of their traditional boundaries
with technical and social innovation. Travel and the distribution goods were once
extended to the world, by a Yorkshire carpenter, through the invention of John
Harrison’s timepiece. Without accurately measuring ‘time’, we would not have been
able to safely navigate the seas. Interestingly, time followed a similar path to
ARCOM, the concept of the atomic clocks that we use today was first suggested by
Lord Kelvin in 1879. Kelvin was born in Belfast with much of his mathematical
analysis taking place in Glasgow. As ARCOM moves from Belfast, though Leeds to
Glasgow, we are wise to reflect that ‘time’ is just the interval between events.

Events, such as those of the industrial revolution, shaped the world. Sir Titus Salts of
Leeds, still considered a thought leader in modern day manufacture, historically
challenged management convention with social and cultural advancement, creating
environments to deliver products of exceptional quality form the largest factory in the
world at that time. The impact on the local area and community, through the Salt’s
ethos, was beneficial to the workers’ health, education and wellbeing. The Saltaire
buildings and artefacts, which were awarded UNESCO World heritage status, show
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how important the site is, but the social significance of Salt’s vision, possibly has had
a much greater influence on working practices today than we are able to truly
understand. Social impact, like time, is difficult to measure, but without doubt both
are significant in our quest for production and performance. It is a pleasure that the
ARCOM community will join us at Leeds Beckett University, to experience
Yorkshire, its community and to embrace the experience.

Welcome to ARCOM and Leeds Beckett University.
Chris Gorse

(.~

Chris Gorse
Conference Chair, ARCOM 2019
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PROBLEMATISING BUILDING
PERFORMANCE



BARRIERS TO EMPLOYMENT FACED BY
DISADVANTAGED GROUPS TARGETED BY NEW
SOCIAL PROCUREMENT POLICIES

Martin Loosemore!, Suhair Zaid Alkilani*> and Robert Mathenge?

&3 Faculty of the Built Environment, University of New South Wales, Red Centre Building, University
Mall, Kensington, NSW 2033, Australia

2 Australian Pacific International College, Sydney, Australia, NSW 2000, Australia

Social procurement is an increasingly popular policy mechanism to encourage
construction firms to employ people suffering disadvantage in the communities in
which they build. However, research into the challenges which policy-makers might
face in implementing these new employment requirements. To address this important
question, a survey of seventy Australian construction subcontractors shows that the
main barriers to the implementation of new social procurement employment
requirements are: A lack of government support and incentives; the cost of training,
supervision and workplace support for targeted groups; and a perception that these
groups are a risk and not able to fit-in and work effectively in the construction
industry. These findings provide a more nuanced understanding of the challenges
involved in social procurement implementation. This is important in reducing the risk
that social procurement policy runs ahead of industry practice and capability to
deliver on what are becoming an increasingly complex array of employment
requirements.

Keywords: diversity, gender, disability, social procurement, social value

INTRODUCTION

In its simplest terms, social procurement is “the acquisition of a range of assets and
services, with the aim of intentionally creating social outcomes (both directly and
indirectly)” (Furneaux and Barraket, 2014: 269). As Loosemore (2016) and Raiden et
al., (2019) note, this essentially involves requiring a supply chain to create ‘social
value’ either directly (by for example employing disadvantaged people) or indirectly
by requiring their supply chain to do the same. While some social procurement
policies are agnostic about the disadvantaged groups they seek to help, others are
more targeted. For example, in countries like Australia, Canada and South Africa
there has been a long-term focus on Indigenous people (see for example the Australian
Indigenous Procurement Policy 2015 - Australian Government 2015).

Despite a growing body of research in social procurement outside construction (see
for example Barraket et al., 2016), there is a lack of sector-specific research in
industries like construction. Nevertheless, while industries like construction offer
enormous potential opportunities to help address social challenges through
employment for disadvantaged groups, recent research indicates that there are
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numerous challenges to overcome in implementing such policies. For example,
Loosemore (2016) and Barraket and Loosemore (2018) found that social procurement
is largely driven by commercial imperatives and is constrained by the construction
industry’s established governance, management, leadership, organisational
arrangements, systems, structures and competencies. Petersen’s (2018) review of
social procurement employment requirements in the Swedish construction industry,
shows that the effective implementation of social procurement will require significant
institutional change, driven by the need to combine commercial and public interest
and new blended forms of institutional logics which see the concept of value more
broadly than simply economic.

While the growing body of work on construction social procurement is throwing light
on the general institutional changes it may require, less is known about the specific
barriers to employment faced by the disadvantaged groups being targeted by social
procurement policies. These cohort groups vary from one social procurement policy
context to the next in response to community needs and impose a complex and
demanding web of new employment requirements on those firms tendering for public
and private sector construction contracts that incorporate social procurement
requirements. For example, the recently released Victorian Social Procurement
Framework in Australia (Victoria State Government 2018) requires all Victorian
Government departments and agencies to consider employment targets for Indigenous
people, disabled people, women, long-term unemployed, disengaged youth, single
parents, migrants and refugees, and workers in transition. For an industry with a
strong stereotype image of what the ideal construction worker should look like (“one
of a macho, blockey, big muscly able-bodied person, and that this person would
probably be a man” Ormerod and Newton 2013: 933) these emerging social
procurement requirements present a significant new challenge. It is in within this
context that the aim of this paper is to investigate the barriers to social procurement
employment requirements in the construction subcontractor supply chain, since this is
where the majority will be employed. More specifically, this paper explores the
barriers to employment that are likely to be faced by a range of disadvantaged groups
commonly targeted by social procurement policies (Indigenous, Disabled, Women,
Disengaged Youth, Migrants and Refugees, Ex-Offenders).

Employing the disadvantaged

There has been very little construction management research into the employment of
disadvantaged groups typically targeted by social procurement policies. This is
somewhat surprising given that some groups (such as Indigenous people, youth and
migrants) are heavily represented in the sector. For example, a recent report by
Construction Skills Queensland (2018) in Australia found that Indigenous workers are
30% more likely to work in construction than in other industries. The construction
industry has therefore become a major focus for Indigenous social procurement
policies in countries like Australia, Canada and South Africa (Denny-Smith and
Loosemore 2017). However, despite some research into Indigenous construction
businesses in countries like Australia, Nigeria and Papua New Guinea (Adams 1997,
Dania et al., 2014, Wasi and Skitmore 2001, Denny-Smith and Loosemore 2017) there
has been little research into employment of Indigenous people in construction.
Disengaged youth (people 15-24 years old who are not engaged in work or study) are
another neglected group in construction research, despite the construction industry
being a major employer of youth. Indeed, the Australian construction industry is the
largest employer of youth of any sector in that country (ABS 2016). Nevertheless, in
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many countries, disengaged young people face complex and interrelated barriers to
finding and maintaining employment which are often exacerbated in construction due
to historical reductions in apprenticeships and training, increasing workplace
casualisation, declining working conditions and the lack of capacity to carry
unproductive youngsters as they learn their trade due to high time and cost pressures
on projects (Chan and McCabe 2010). Although there has been no research into
refugees in the construction industry, the employment experiences of immigrants has
received some attention with research showing that poor language, discrimination, a
lack of locally recognised qualifications and perceived safety and productivity risks
are common barriers to employment (Loosemore et al., 2011, Hammond, et al., 2016,
Khatleli 2015). Ex-offenders represent another under-researched group in
construction, despite the industry offering many opportunities for their reintegration
into the workforce and it being a priority industry for government ex-offender
rehabilitation in some countries (see for example the UK’s National Association for
the Care and Resettlement of Offenders 2018).

However, research outside of construction highlights the numerous barriers that they
face in gaining employment, which include: lack of education; negative
stigmatisation, stereotypes and discrimination; adverse impacts on customers and
other employees; safety, security and productivity risks; and the need to manage
ongoing interpersonal challenges such as mental health problems, physical,
psychological, substance use and a lack of education and skills (Baldry and Russell
2017). Research into disability employment in construction has also been scant but
shows that people with disabilities face significant wage differentials, stigmatisation
and discrimination by employers (Ormerod and Newton 2013, Quaigrain and Issa
2018). People suffering disability are widely seen as a risk rather than an asset in
construction and tend to occupy administrative and office-based roles which preclude
them from promotional opportunities given to people in more project-based roles. Of
all the disadvantaged groups targeted by new social procurement policies, women
represent the most well researched group in construction, revealing a wide range of
barriers to employment for women which include the macho culture of the industry;
stereotype images of women not being able to work in construction; long work hours
and presenteeism; sexism, harassment and discrimination; rigid workplace practices;
informal and non-transparent recruitment practices (the old boys network); and
subconscious bias - to name just a few (Dainty ef al., 2004, Sang and Powell 2012,
Lingard and Lin 2012, Galea et al., 2015). However, the vast majority of research has
been focussed on women professionals and barriers to employment for women
targeted by social procurement policies have received less attention.

METHOD

To investigate the employment barriers that the above groups face in the construction
supply chain, an online survey was conducted of subcontractors across the construction
supply chain in Australia. The on-line survey comprised two sections. The first section
required respondents to provide general demographic information about the nature,
employment size, turnover of their company and age of their company. The second part
of the survey included questions about: The priorities given to hiring individuals from
disadvantaged groups (Indigenous, Disabled, Women, Disengaged Y outh, Migrants and
Refugees, Ex-Offenders); barriers to employment for these groups; and the past and
current representation of disadvantaged groups in the subcontractor supply chain. The
questionnaire was pretested with a small sample (10) of subcontractors and respondents
were purposefully selected from a sampling frame of individuals who made hiring
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decisions in registered sub-contracting organisations across a representative sample
frame of trades. A total of 100 sub-contracting businesses in Australia were invited to
participate and 70 usable responses were received, a very high response rate as
illustrated in Table 1. The responses were analysed by reporting the frequency of
responses across all questions and cohort groups.

Table 1 Sample structure

Characteristics Frequency Percentage %

Industry experience

0-5 years 5 7.1
6-10 years 19 27.1
11-15 years 20 28.6
15 and over years 26 37.1
Trade

Service Trade (ST) 26 37.1
Structural Trade (STT) 27 38.6
Other 17 243
Annual turnover

0 - 1 million dollars 17 243
1 - 5 million dollars 29 414
5 - 10 million dollars 17 243
Over 10 million dollars 7 10.0

Company size

0-10 11 15.7

10-50 43 614

50 - 100 14 20.0

over 100 2 29
RESULTS AND DISCUSSION

Table 2 shows the perceived barriers to employment for each group and Table 3
shows the relative barriers to employment in rank order for each cohort group. It is
notable how varied the barriers to employment are across the different disadvantaged
cohort groups. This indicates the complex challenges which policy-makers may have
in providing support for the implementation of their social procurement policies.

In Table 2, lack of government support ranks as the highest ‘overall’ barrier to the
employment of these groups which suggests that social procurement legislation is not
being accompanied by the necessary support structures to enable it to be implemented
effectively. Reading horizontally across each row, this is the biggest barrier for
disengaged youth and ex-offenders with women coming a close second. Not
surprisingly, this is the least problem for indigenous and disabled people since the
Australian government has put significant resources into these areas. Nevertheless,
the inclusion of women is a surprise given the enormous focus on gender diversity in
construction and in Australian business more widely (Galea et al., 2015). Our results
suggest that this may not be filtering down to subcontractor level.

Since lack of government support ranked as the highest barrier across all cohort
groups our results suggest that governments may need to rethink the support, they
offer to help industry implement these policies. This is especially important given
Loosemore and Reid’s (2018) recommendation that building supply chain capacity in

18



Barriers to Employment

existing subcontracting companies should be a priority for governments in supporting
the implementation of their new social procurement policies (rather than relying on
social enterprise development as much policy and research does). Given Loosemore
and Lim’s (2018) recent research which showed that subcontractor corporate social
responsibility (CSR) practices in the construction sector are largely compliance-based,
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our findings suggest that policy-makers may be under-estimating the support that is
needed in an industry that cannot be counted-on to respond in a values-driven context.

In terms of the type of support needed, there is little existing research. However, our
results indicate that policies that provide monetary support to employers and which
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provide training to employees to make them productive and safe would be most
effective since our respondents perceived the disadvantaged groups we explored to
require more training and supervision and to work at lower productivity rates than
other employees. For example, in Australia, there are a number of financial incentives
and wage subsidies to help companies employ eligible job seekers including disabled,
young people, mature age, long-term unemployed, Indigenous, or principal carer
parents (Jobactive 2019). A lack of technical skills is also something that government
can address through the provision of targeted training subsidies to address historical
educational disadvantage in many groups. For example, in the context of Indigenous
people, Perry (2017) shows that educational disadvantage is a major problem -
especially for those who live in regional areas. According to Legrain (2017), other
useful educational initiatives, for groups such as refugees and migrants include those
to enable the upgrading of qualifications to local standards or to have existing
qualifications better recognised in a local context.

In addition to a lack of support, Table 2 also shows that subcontractors are concerned
about the costs of complying with these new social procurement requirements which
is not surprising given the highly competitive nature of the construction supply chain
and market. Since most jobs are won on small differences between subcontractor
price, the employment of these disadvantaged groups could make the difference
between winning a job or not. However, we note that there is currently no reliable
data on the extra costs (if any) of employing these cohort groups, and more research is
needed in this area. Looking across the various groups in Table 2, perceived extra
costs is the largest issue for disabled people (100% of the sample ticked this box),
followed by disengaged youth and migrants and refugees. The third greatest barrier in
Table 2 is the inability of these cohorts to fit in to the traditional construction
workforce with women, migrant refugees and then disabled people suffering the most.
There is a significant body of work reviewed earlier which shows that construction
has traditionally excluded these groups from the workforce, and it would seem that
these people are still seen as outsiders.

Other prominent barriers include: lack of technical skills (disengaged youth, migrants
and refugees, disabled); inability to work long hours (disabled, women and
disengaged youth); cost of supervision (disabled and disengaged youth); low work
productivity (ex-offenders and refugees and migrants); untrustworthiness, (disengaged
youth and ex-offenders); lack of commitment (disengaged youth, disabled); and cause
of workplace conflict (disengaged youth, ex-offenders). In Table 2, the average
‘overall ranking’ across all barriers for each cohort group is as follows: disengaged
youth (2.1); migrants and refugees (2.85); Disabled (3.1); and ex-offenders (3.45);
women (3.7); and Indigenous (4.2). In other words, across the range of barriers we
identified in our survey, disengaged youth face the highest perceived barriers to
employment in the construction supply chain, followed by migrants and refugees,
disabled etc. This indicates where policy-makers should focus their attention in
providing support to implement their policies.

The prominence of disengaged youth as the most disadvantaged group is somewhat
surprising given the industry is the largest employer of youth in Australia. There is
clearly a need for much more research into this group since very little currently exists
in construction apart from notable exceptions such as Chan and McCabe (2010).
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Table 3: Perceived barriers to the employment for each disadvantage group

Barriers Rank of Barriers for each Individual Disadvantage Group
Indigenous  Disabled Women Disengaged Migrants &  Ex-
Youth Refugees Offenders
Lack of support 2 6 1 2 5 2
Cost of training 1 5 3 4 5
Inability to fit in 10 5 2 12 5 6
Low technical skills 10 4 8 9 6 12
Can't work long hours 14 2 1 4 12 9
Cost of supervision 9 2 9 4 7 7
Poor productivity 11 2 3 2 11 10
Untrustworthy 4 10 12 6 8 4
Work commitment 14 3 7 1 13
Cause of conflict 3 10 12 5 9 3
Lack qualifications 3 9 12 10 1 10
Risk to reputation 8 10 12 5 10 1
Literacy/numeracy 7 12 7 3 12
Poor education 6 9 12 8 1 13
Cultural differences 1 10 10 13 2 14
Unreliability 14 6 10 2 12 11
Poor communication 9 10 12 11 1 13
Modifying workplace 14 1 4 14 13 14
Health needs 13 1 6 14 13 14
Poor work quality 14 7 11 3 13 13

CONCLUSIONS

This paper aimed to investigate the barriers to employment that are likely to be faced
by a range of disadvantaged groups commonly targeted by social procurement
policies. It is clear from our research that emerging social procurement policies are
imposing an onerous, complex and overlapping set of employment requirements on a
construction supply chain which is neither experienced nor equipped to meet them. If
the barriers we have exposed are not addressed, then there is a real danger that policy
will run ahead of practice and that the ambitious targets being set will not be met. Our
results indicate that policies which not only set targets, but which also provide support
and removes barriers to employment could be a powerful way for social procurement
policy-makers to encourage the employment of disadvantaged groups in the
construction supply chain. Setting targets without an understanding of supply chain
capacity to deliver on those targets is likely to be counter-productive and undermine
the intend of these policies.
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In hopes of mitigating issues with segregation, unemployment and a lack of workers
in the construction sector, social procurement and employment requirements are
becoming increasingly popular. Albeit high on the policy and industry agenda, little
is known of its effects for practitioners and the newly employed themselves, when
they face these in practice. With an aim to understand how social procurement and
employment requirements unfold in practice, what effects this has for construction
practitioners, for the interns themselves, and for individual projects and organizations,
23 semi-structured interviews were conducted with practitioners and interns in three
cases where employment requirements have been applied. The findings show that for
practitioners, employment requirements place new demands on themselves as
“receivers” of interns, which require personal engagement. For the interns, demands
are set on how they should engage in their internship and to seize the opportunity,
while same-time facing a risk to become overexposed for advertisement purposes if
they perform well. For the construction projects a concern is raised regarding safety,
due to the interns’ poor language proficiency. However, also positive effects are
seen, such as improved team spirit among the project members and added value to the
working life of the intern supervisors.

Keywords: employment requirements, social procurement, interns, Sweden

INTRODUCTION

Social criteria are increasingly used in construction procurement, where social criteria
relating to employment of vulnerable groups are one of the more widely used types
(Montalban-Domingo et al., 2019). With the objective to mitigate issues with social
exclusion and unemployment among certain demographic groups, like immigrants,
youths, or disabled people (Enochsson and Andersson 2016) employment
requirements (ER) is becoming more frequently used in Swedish procurement practice
(Upphandlingsmyndigheten 2019). Several Swedish construction and real estate
organizations also see employment requirements as a tool for recruitment, where the
beforementioned demographics are an untapped source of possible employees, which
is needed to meet the high demand for construction in Sweden (ibid).

Although social procurement has been used throughout the 1900’s to enact social
policies (McCrudden 2004), the recent wave of social procurement initiatives is just
now taking form, with some countries being ahead of others. In Scotland,
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employment requirements (there called community benefit clauses) have become
business as usual, and in both Scotland and North Ireland specific work roles, aimed
exclusively at working with social procurement, are becoming increasingly common
(Sutherland et al., 2015; Murphy and Eadie 2019). This development is also seen in
Sweden (Troje and Gluch 2019).

Many actors within the sector are positive towards social procurement, and believe it
is a good tool for enabling knowledge sharing, building competences, deeper
collaboration throughout the supply chain, meeting client demands, and employment
creation (Erridge 2007; Sutherland et al., 2015; Barraket et al., 2016, Murphy and
Eadie 2019). At the same time, some scepticism persists in how social procurement
may cost more than traditional procurement, that it may displace “ordinary” workers,
and that employment requirements are difficult to evaluate (Erridge 2007; Walker and
Brammer, 2009; Zuo et al., 2012; Eadie and Rafferty 2014; Barraket et al., 2016;
Loosemore 2016). To address some of these issues and to ensure that the “right”
social value is created, Murphy and Eadie (2019) suggest that social procurement
should adopt a more person-centric approach, where bespoke practices for each newly
employed is established according to their needs and skills.

In Sweden, social procurement is rather novel, and as of today no industry-wide best
practice exist (Sdvfenberg 2017; Troje and Kadefors 2018). Nevertheless, interviewed
pioneers state that when it comes to implementing employment requirements in
Sweden, there are high prospects that employment requirements will mitigate
problems such as unemployment, segregation and also provide the sector with new
labour (Troje and Gluch 2019). The issue of social procurement is thus high on the
policy and industry agenda, but less is done in regard to an empirical examination of
its effects and how employment requirements actually work in practice (Troje and
Gluch 2019). To fill this gap this paper investigates the practical effects of
employment requirements for practitioners, as well as for the newly employed
themselves when they face employment requirements in their every-day work life.

Perspectives on Social Procurement

Employment issues in social procurement have covered everything from fair working
hours and wages, employment of disabled veterans in the UK, affirmative action for
African Americans in the US, and the treatment of aboriginal populations in Canada
(McCrudden 2004). Studies have focused on measures to benefit local, small, or
minority-owned businesses (Walker and Preuss 2008, Loader 2012, Loosemore and
Denny-Smith 2016) as well as on social enterprises (Loosemore 2016). Although
there is a general lack of knowledge about social procurement in the construction
sector (Walker and Brammer 2009; Zuo et al., 2012), some studies discuss benefits of
and barriers to social procurement (for examples see Erridge 2007; Eadie and Rafferty
2014; Barraket et al., 2016). However, there is scant research of what employment
requirement means for the workers closest to the newly employed, what this means for
how they organize their work, and how they cope with incorporating a social value
initiative in their daily work. Erridge’s (2007) mixed-methods study of a pilot project
consisting of several contracts using employment requirements in Northern Ireland is
an exception. He found that few respondents perceived that employment requirements
increased the administrative work load. However, training was lacking for the newly
employed who had no construction background. Despite of this, the jobs were
sustainable over time, where 46 out of 51 people employed through the employment
requirements maintained their employment after the project ended. However, he also
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states that there is a need to ensure to not over-emphasize commercial goals, as these
may undermine the achievement of socio-economic goals (ibid.).

Social procurement can thus bring successful outcomes both for construction
practitioners and the newly employed, but it may also be difficult as social
procurement comes with a different set of logics than traditional construction
procurement (Petersen 2018). Firstly, social procurement does not focus on easy-to-
measure tangible criteria such as price or quality; and discards a market logic for a
social value logic (ibid.). Social procurement thus entails a deviation from traditional
work practices and instead aims to deliver social value, which lies outside of the
contractor’s area of expertise (Murphy and Eadie 2019). Secondly, social criteria do
not pertain directly to the object of procurement. Third, the construction sector is
characterized by loosely coupled actors who collaborate while maintaining some level
of independence and agency (Dubois and Gadde 2002). In social procurement, clients
are suddenly dictating what type of workers contractors should hired, e.g. unemployed
immigrants (Petersen 2018). Social procurement thus majorly differs from traditional
construction procurement, potentially leading to conflicts between institutional logics.

One way of looking at social criteria is in the form of an innovation. Kurdve and de
Goey (2017) studied a project where unemployed people were given employment to
build standardized modular houses. This created simple jobs in the construction
sector for immigrants lacking construction experience, as well as created more
temporary housing. Here employment of marginalised groups is a kind of service for
the municipality, who often also is the customer of the temporary modular housing
(Kurdve and de Goey 2017). In contrast, in North Ireland Murphy and Eadie (2019)
found that social procurement is largely being driven by social legislation and is by
contractors seen as a contractual obligation rather than a tool for social innovation.

METHOD

To study practical effects of employment requirements, a qualitative research
approach was employed, which capture actions, thoughts and beliefs of the ones
studied (Silverman 2013). This study includes three different cases where interns
were employed due to employment requirements (ER) posed by the construction
client. Thus, we refer to these interns as ER interns since they differ from regular
interns in the sense that they come from disadvantaged backgrounds and are
stigmatized in the labour market. For immigrants, they may have poor Swedish skills,
may come from traumas, or have undocumented and inconsistent schooling. For
people with disabilities they may have physical or mental barriers to overcome in the
work place. ER interns thus have backgrounds and special needs regular interns do
not. The first case is a construction project of apartment housing (AH) for a private
housing company. The second case is a construction project of a public pre-school
(PS). Both construction projects are built by the same large Swedish construction
company where the two different clients had posed employment requirements to
employ ER interns. The third case is a specific model used by a group of public
housing companies (PHG) to create employment opportunities in form of internships
for unemployed immigrants in their subsidiary companies.

By the help of managers at both the large Swedish contractor in case 1 and 2 and in
the public housing group, interviewees for the study were identified, which led to 23
semi-structured interviews (Kvale 2007). The interviewees are henceforth referred to
by an anonymous code (see table 1). The interviewees from the AH and PS cases
work with production, mostly on site, or closely with implementing the employment
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requirements from the client organization side. Interviewees from the case PHG work
with building maintenance in the different subsidiary housing companies. Thus, the
interviewees from all cases have experienced practical effects from the employment
requirements, and also work on a daily basis with the ER interns.

Table 1: List of interviewees

Project Client relationship Example of roles Individual
interviewee
codes

Apartment Private for private District manager, project manager, site AH 1-7
housing (AH) manager, ER intern

Pre-school (PS) Private for public District manager, project manager, site PS1-6
manager, work leader, ER intern, public
procurement officer

Public housing Public for public Facilities maintainers of buildings and PHG 1-10
group (PHG) (internal client) green areas, ER intern

Data was collected during autumn 2018-spring 2019. The interviews, which lasted for
about one hour, focused on the interviewees’ perceptions and experiences, positive
and negative, from employment requirements, how it affects their daily work, and
what changes in their practices they had to make to accommodate the ER interns. The
interviews were transcribed verbatim, and to enable a systematic review data was
coded in a software program (NVivo). To identify common themes all the material
was first inductively coded according to topics discussed in the interviews. This
inductive coding allowed for unexpected patterns to emerge, which was important
considering that social procurement is rather unexamined both academically and
empirically (Edmondson and McManus 2007). Then, to ensure that the codes
reflected the material as accurately as possible all codes were re-coded in order to
refine the coding structure. After these two coding rounds 11 categories of codes
emerged: (1) work tasks, processes and experiences with ER, (2) resources to work
with ER, (3) choice of ER interns, (4) employment terms and contact with government
bodies, (5) future for ER interns, (6) working tasks of ER interns, (7) ER interns'
perceptions of their working life, (8) what worked well, (9) what worked poorly, (10)
relationships between project participants, and (11) current form and future
development of employment requirement practice. From these 11 categories of codes,
three main themes were identified, concerning effects for (1) the construction
practitioners, (2) the ER interns, and for (3) the project and organization. These three
themes were analysed using the theoretical framework of previous research on social
procurement.

FINDINGS

Practical effects for the construction practitioners

Many of the interviewees explained how they as “receiver” of the ER interns felt
pressured by a personal expectation to provide the ER interns with meaningful work.
They stressed the importance of having the right prerequisites to achieve this: “Having
targets [with employment requirements] are important, but other things are also
important [...] You have to be able to create the right conditions for things to work. It
comes down to the people, the intern and the supervisor, but also the employer [...]
It’s about creating opportunities for relationships and situations where people can
grow” (PHG1).

Further, the interviewees expressed how they wanted to ensure that they as a
supervisor can support the ER interns so they could provide a ‘high quality internship’
with fair working conditions. They felt, for example, uncertainties regarding if the ER
interns got a fair compensation for their work, which put unnecessary stress on them.
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In the pre-school project the team have been struggling with such issues several times.
One interviewee described a situation where one ER intern was without pay for a
several weeks, but how they have now learnt from those experiences: “Something that
we’ve learnt, is that when somebody new comes here, we ask them on their first day
what their compensation is. And if we don’t think it’s okay, then we have the option
of having them on a paid internship for three months instead. So, they get fair
compensation. It needs to feel fair for all of us” (PS2). Nevertheless, many of the
interviewees realized some uncertainties regarding compensation might be acceptable
in the short-term, since main focus is on creating job opportunities. One interviewee
(PHG2) explained his view: “I think that for those who come here, they should be able
to count on us and feel that when they’ve gone through with this [internship] they
have a chance to get a job. That has to be the most important thing”.

This pressure to be a “good” supervisor led to a high degree of personal engagement
in the ER interns as persons, and not only in their work. Even though many
interviewees who work as supervisors had been advised to uphold a strictly
professional relationship with the ER interns, many found this difficult since there
were so many private things that the interns also need help with, for example reading
Swedish emails, paying bills, writing CVs, and even helping them find new housing
for them and their families: “They come with their bills, and ask for help how to pay
them. We were told [at the supervisor course] not to do that, but it’s difficult when
they don’t understand how to do it. To help write CVs and fill in applications, ....
You’re not supposed to do that, but it depends on the person, how you engage. It
becomes emotional, ...” (PHGS). For the interviewees, supervising the ER interns
opened a possibility to meet the people “behind the news reports”, e.g. relating to the
2015 refugee crisis. Here employment requirements provided a space to meet people
they would not normally meet, and many stories of different situations where this
became particularly clear was told during the interview. Sweden being a cold country
provided one such story: “He [an intern originally from Africa] had so much clothes
on but was still cold. ... And it’s not like he was saying that ‘I won’t go out’, because
he does what he’s supposed to do. The other day it was really cold, and we were
down by the harbour, I needed to change a bulb in a light post. It’s kind of tricky, and
it takes some time with the light fixtures, so I let him stay in the car. I put the heat on
and let him stay in the car” (PHG3).

Getting personally engaged with the ER interns provided a feeling that the
interviewees were contributing to them personally, as well as to wider society, one
interviewee (PHG2) said: “[The intern] told me that after he had gotten employment,
he got his life back. I think that’s big, it’s very cool.”. Another interviewee (PHG1)
said “I think it is kind of dope, to work for a company that has ambitions that go
beyond the quarterly reports”. Although the interviewees tend to become personally
involved with the ER interns and their lives, they also struggle with an uncertainty that
their work might not actually have any long-term positive effects for the ER interns.
There is scant follow-up regarding how many of the interns receives permanent
employment, and there is no formal feedback of what happens with specific ER
interns. In the case where the interviewees know what happened to their interns after
the internship ended, it is often because they have stayed in personal contact with the
intern, or that they found out by chance, e.g. by running in to them outside of work:
“With some interns I don’t know what happened. I think that is a shame, that we
don’t get information on what happened with those that we’ve worked with for 6
months. But one lives here in the area, so I see him sometimes. It’s great when he
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tells me how things are going. When you work with someone three days a week, you
talk about life, problems, you get engaged in their lives, perhaps more than you
should” (PHGS).

Practical effects for the ER interns

The interviewees also felt that in order to offer high quality internships, demands also
need to be set also on the ER interns: “We make our working place and resources
available in order to help people. And if they don’t want help, then I don’t think it’s
our role to try and coax and nag them to come here. In those cases, we have simply
ended [the internship]” (AH1). The ER interns themselves are expected to be equally
engaged in their work: “As a supervisor, | have some level of responsibility, but that is
of course shared with the intern. You have a shared responsibility that the [internship]
is a meaningful time, because you don’t get rich coming here. Instead you hopefully
gain experience and know more things when you leave. So that is a responsibility.
[...] I offer many opportunities for those that are ready to take them, to practice their
abilities to hold a conversation in Swedish” (PHG1). An example of creating
meaningful work even when the ER intern cannot contribute much, or is out of their
element, e.g. due to meetings held in Swedish, is: “It’s about finding a meaningful
perspective in different contexts, it can be a meeting of some sort, with a contractor, or
an internal meeting [in Swedish]. So, the intern shouldn’t just zone out [because of
language], to think that this goes above one’s head. Instead, don’t mind the language,
grab some words from the PowerPoint!” (PHG1). On the flipside, when internships
have been going well this can lead to an overexposure of the ER interns, who can be
used for advertisements: “When we take someone in, I think they are just like
anybody else. I can notice a tendency that some wants to raise this all the time, and I
don’t like that. It bothers me because they are people and I have taken them in
because of who they are, but there are many who wants to sell [employment
requirements], and that doesn’t feel right to me” (PS4).

Practical effects for the project and organization

A major difficulty and barrier for ER to be fully implemented is said to be language
issues, but also a lack of understanding of the Swedish work culture: “It’s been more
demanding than what I thought. The most difficult thing with the interns [refugees] is
the language, to make yourself understood. Because they need to understand me and I
need to understand them. That’s the difficult part” (PHGS). Also, some of the day-to-
day tasks of the supervisors, and thereby the accompanying ER interns, includes much
communication with residents and tenants: “It’s a lot of language in the role of a
building maintainer, it’s about communication, both with tenants and contractors”
(PHG1). Not only does this hinder the socialization of the ER intern into the work
group, but it also makes supervision difficult, and increases safety issues, in relation to
the heavy machinery operated in both construction and in building maintenance. One
interviewee (PHG3) explained: “Safety is very, very important. And that includes
everything from how you lift tings to how you handle machinery. For example, a
handheld grass mower with a motor: To try and explain to someone who doesn’t know
that many Swedish words, that you can absolutely never ever put your fingers under
the machine. Things like that are very important”.

In addition, there are other difficulties in relation to the projects themselves, which
may hinder employment requirements. An interviewee (PS2) summarized the issue,
relating to the size of the project, the nature of the work, and lack of suitable
candidates: “In a big project, they have much more diverse tasks, so there I can
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imagine that you can employ people without a background in construction”, and “We
explained to the municipality, we cannot take anyone. If they are supposed to be a
carpenter apprentice, they must know some basics, to use the tools. So we can’t just
take in a layman carpenter”, and “We formulated this contract that we would take in
ten interns. But after a while we realized that we will never reach ten interns, so the
original idea wasn’t well-thought out”.

At the same time as there are many practical barriers connected to employment
requirements and the ER interns, the interviewees emphasize how they are ordinary
employees, and are doing a job like anybody else: “I have chosen all of them because
I think they add value to our group, not because of where they come from” (AH1). In
addition, they are expected to perform real tasks on real terms: “There are no simple
jobs. Some think [the interns] should only pick up trash. But they come along and do
the same job we do [...] They shouldn’t only do the boring tasks [...] They must feel
like they’re here on the same terms as we are, because I wouldn’t want to go to Iraq
and only pick up trash. They need to be involved and be able to see that you can
advance [in your career]. The more you learn the more you can climb the ladder [...]
They should have all the possibilities” (PHG2). Although their status is emphasized
as “just like anybody else”, there are instances where the interns’ status is very
different from the rest of the staff, particularly in relation to their compensation, which
we gave examples on earlier.

Besides (the ambition to) perform work like everybody else, the ER interns and
employment requirements create perceived added value for a larger system outside of
the individual project and organization. When a work group jointly engages in an
intern it ties the team closer together. Because taking on ER interns does require some
adjustments, it is seen as a receipt that the team is well functioning overall if the team
can also successfully take on an intern: “Everybody got very engaged, and of course
that creates team spirit. And everybody was very concerned that [the intern] would do
well. So, in such a situation, it brings the team closer together” (PS2).

For the interviewees added value was found also on a more personal level: “I think
[working with the interns] gives me some sort of added value in my employment”
(PHG1). Another interviewee (PHG3) said: “I feel all the time that I am happy to be
able to help, to help a person who hopefully shall live and feel good here, to have a
good life, that work, and everybody benefits from. If people around us are feeling
good, then we all feel good [...] To get to know the person and have fun together”. At
the same time, many of the interviewees stress that even though they are generally
positive towards employment requirements and the effects it might bring, it is not a
“be all end all” solution: “I think it’s great that we’re doing this, we give these people
a chance. But we have to ensure that we get results in the end. We can’t succeed with
everybody, but we should have the goal that everybody gets employment” (PHG2),
and “As a society, we must understand that [employment requirements] are not what
will fix the segregation. It’s a small complement where a few can succeed” (AH1).

DISCUSSION

As shown from the findings, many things happen when employment requirements are
used and ER interns are taken in, for construction practitioners, for the ER interns
themselves, and for the projects and organizations. Something interesting is how the
projects and organizations must make accommodations as the ER interns have
language barriers and often no background within construction or building
maintenance, resulting in some tasks being difficult (e.g. communicating with
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tenants), and some task being dangerous (e.g. operating heavy machinery). This
mirrors much of Erridge's (2007) findings regarding a lack of training for interns. At
the same time, the ER interns are to be treated like any other employee, performing
the same tasks as their colleagues and supervisors as “there are no simple jobs”. In
this sense, there is a contradiction in the way the ER interns are viewed. On the one
hand adjustment in daily practices must be made, but on the other the ER interns and
their work should not be acknowledged as any different. The question then becomes
if this contradiction hinders or helps the ER interns in their journey of finding
permanent employment and learning Swedish. If ER interns are not given proper
support, they may miss out on learning opportunities because they are constantly
trying to catch up. At the same time, if ER interns receive too much special treatment,
they may become incapacitated and less independent, as well as feel cosseted. How to
achieve this balance may be difficult to know without more experience, but his
reflection is in line with Murphy and Eadie’s (2019) conclusion that bespoke practices
and a person-centric perspective is important to achieve social value. How to actually
achieve that is however still unclear. What is clear from the findings is the perception
that value is created, both for the ER interns, the individual supervisors, for the work
teams and for the project as a whole. This suggests that social procurement can serve
as a value-adding function and service in the sector (cf. Kurdve and de Goey 2017).

Having said that, although some practices should be bespoke, some practices could
benefit from being routinized for an effective use of employment requirements.
Firstly, routines relating to government bureaucracy in terms of how to handle
compensation issues should be improved, starting with increasing the knowledge
thereof. This is in line with previous research on social procurement, where authors
(Zuo et al., 2012; Barraket et al., 2016; Loosemore 2016) have pointed to a general
lack of knowledge about social procurement, which can relate to e.g. compensation
schemes for ER interns.

Secondly, routines relating to follow-up of the ER interns would not only help
mitigate problems of lack of evaluation of social procurement like found in previous
research (Erridge 2007; Walker and Brammer 2009; Barraket ef al., 2016; Loosemore
2016), but would also benefit the supervisors, who rarely get feedback on what
happens to their ER interns after the internship ended, and are unsure of the long-term
effect of their work. Perhaps Erridge’s (2007) findings that many employed through
employment requirements maintain sustained employment can be an indicator that ER
interns in Sweden may have the same opportunities.

Lastly, routines on how to handle tasks that formally go beyond supervisory tasks, like
helping to pay bills and read emails, should be put in place. Since supervisors are
sometimes the principal Swedish contact person for (newly immigrated) ER interns,
their formal work tasks and resources to perform those tasks may need to become
widened to also include non-work-related issues. If the ultimate goal of employment
requirements is permanent employment and increased integration, widening of
supervisory responsibilities seems pertinent. Establishing these routines would
however suggest an increase in administrative burden, contradicting Erridge’s (2007)
findings. As of today, many of the tasks undertaken by the supervisors of the ER
interns may traditionally have been performed by social worker or the like. Thus, the
role of supervisors and construction practitioners change when using employment
requirements. Such extra-curricular tasks point to a need for extra resources,
especially in terms of time, thereby potentially leading to increased costs, something
which previous studies (Erridge 2007; Walker and Brammer, 2009; Zuo et al., 2012;
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Eadie and Rafferty 2014; Barraket ef al., 2016; Loosemore 2016) have shown is a
concern in the construction sector.

CONCLUSION

This paper adds to previous research by providing details for how social procurement
and employment requirements unfold in practice, and what effects this has for
construction practitioners, ER interns, and individual projects and organizations. For
construction practitioners, this entails new demands on themselves as “receivers” of
the ER interns, which in turn require personal engagement in the interns and their
private lives. At the same time, there are uncertainties on what this means in the long-
run for the ER interns and society. For the ER interns, they are faced with demands
from their supervisors on how they should engage in their internship, while at the
same time they may become overexposed in advertisement purposes if they perform
well. For projects, many barriers to the effective use of employment requirements
were identified, especially in terms of language barriers, safety issues and how
projects are structured. Also, even though many barriers exist, ER interns are
expected to perform tasks like anybody else. Lastly, although employment
requirements are difficult to implement, ER interns add value to a larger system
outside of the individual project and organization, both in terms of increased team
spirit among project members, and for adding value to the work life of individual
supervisors.

Future research could build on these findings by looking into what resources and
formal processes are created in order to implement employment requirements and
employ ER interns: What is needed and what is lacking in projects today in order to
facilitate the increased use of employment requirements? Future research could also
investigate how expectations and plans for employment requirements in central
organizations and amongst clients align with how they actually work in practice.
Further, as there is scarce research in how social procurement works in practice in
construction organizations and individual projects, future research could look into
nascent research field on migrant workers, interns, and corporate social responsibility.
In addition, a limitation of this study is its focus on western countries, therefore,
studies on social procurement practice from other contexts are most welcome.
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The house building industry has been characterised as less productive compared to
manufacturing industry with numerous and challenging activities including a complex
integration process. For the last 20 years, industrialised house building has gained
increased research and industry attention and is identified as a potential way to
improve the overall house building productivity. In the overall process, the design
phase has been identified as the bottleneck with several disciplines which have to be
coordinated to generate a design solution that meets various customer and market
requirements. Many aspects of a building's performance depend on the decisions
taken in the early design process. These decisions can have a substantial impact on
the overall design, lead time, cost and quality of the final product. However, there are
many other important factors which need to be considered by designers during the
design phase. Less attention has been paid to the identification of these factors within
the design phase of the industrialised house building. Thus, the main purpose of this
paper is to identify challenges and outline the critical success factors to be considered
in the design phase of Swedish industrialised house building. Qualitative research
was conducted in combination with literature reviews and multiple case studies
linking three Swedish house building companies. Empirical data were gathered from
20 semi-structured interviews. The study identified common challenges in the house
building industry and 20 critical factors that should be addressed in the design phase
from both literature and practitioners view. The result shows that fixed production is
crucial for identifying the critical factors rather than a building system. Also, many
challenges identified from this study could be managed by developing a platform-
based approach with support tools and methods for critical factors in the design phase.

Keywords: design challenges, industrialised house building, off-site construction

INTRODUCTION

The house building industry has been characterised as less productive compared to
manufacturing industry with challenging and numerous activities including complex
integration process (Haller ef al., 2015; Johnsson, 2013). The researchers and
practitioners argue that productivity could be improved by implementing methods
applied in other disciplines, and by increasing the industrialization in design and
production (Larsson ef al., 2013). For the last twenty years, Industrialised House
Building (IHB) has gained increased research and industry attention (Lessing, 2015;
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Viklund, 2017) and has been identified as a way to improve productivity (Lessing,
2017) in terms of quality, cost-effectiveness, safety, productivity and waste reduction.
The definition of IHB, according to Lessing (2015) is “a thoroughly developed
building process with a well-suited organization for efficient management, preparation
and control of included activities, flows, resources and results for which highly
developed components are used in order to create maximum customer value”. The
design is the most time-consuming phase of the IHB processes (Haller et al., 2015)
and the bottleneck for further streamlining the process at most house building
companies (Jansson et al., 2008; Soderholm, 2010). A problem in IHB is the
systematic enhancement and management of the design process (Haller et al., 2015)
and it has become a crucial part of the house building process with high demands on
timely and exact deliveries (Jansson, 2013). For IHB design work, it is essential to
have a robust building system (BS) to manage the process and related flows to
improve efficiency (Johnsson, 2013). Also, the sub-processes need support from tools
and methods to facilitate the flow through the process and to allow parallel projects in
the design phase (Jansson, 2013).

The improvement studies in the house building industry are few and there are
requirements to be analysed from the viewpoint of unique products in a repetitive
process (Soderholm, 2010). Even though the size of production is less compared to
disciplines such as automotive and electronics, there are many commonalities in the
process of IHB. Many aspects of a building's performance depend on the decisions
taken early, in the design process (Viklund, 2017). It is challenging for designers to
fulfil volatile demands from the stakeholders and take solid decisions, which risk
impacting overall design, lead time, cost and quality of the final product.

Still, there are other critical factors apart from the time, cost and quality (Iron triangle)
factors which need to be addressed in the design phase. In general, several studies
from Swedish context (Gerth et al.,2013; Hjort et al., 2014; Lessing, J., and Brege,
S.,2015) and from international (Chan et al., 2004; Halttula et al., 2017; Yong and
Mustaffa, 2017) have identified critical success factors in the construction sector.
However, for IHB, a comprehensive investigation of critical factors that should be
considered explicitly in the design phase is fewer. With the increased complexity in
IHB projects, practitioners and researchers alike may find it useful to characterise the
critical factors in the design phase of IHB. Thus, the purpose of this paper is to
identify challenges and outline the critical factors to be considered in the design phase
of Swedish industrialised house building. The scope is delimited to the design phase
of IHB and the study has been conducted at Swedish house building companies using
a building system based on timber frames.

RESEARCH METHODOLOGY

For this study, Design Research Methodology (DRM) was used (Blessing et al.,
2009). DRM is a four-stage iterative process used for conducting research in the
engineering design field to develop innovative solutions that solve practical problems
and allows a theoretical contribution. Figure 1 shows an overview of the research
method that has been applied in this work for the two initial phases of DRM, research
clarification and descriptive study I. The study was qualitative combining literature
survey and multiple case studies (Yin, 1994) linking three house-building companies
in Sweden.

The unit of analysis was the design phase of Swedish [HB. For the literature survey,
articles that discussed the challenges and critical success factors in the house building
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process were selected. Scopus was used as the database to search for the related
articles. The articles were then selected according to their abstract content and the
search was mostly narrowed to papers that present and examined the scope of study.

Lif survey
Scrutinise the Identify the critical
Setting the scope challenges in the factors in the Analysis of
of the research design phase of design phase of collected data
IHB IHB
Itiple Case study

Figure 1: Research Method

The interviews of the multiple case studies were semi-structured in-depth interviews.
Participants were requested to answer based on personal experiences. The scope was
set with the focus on the design phase of IHB. Interview questions were focused on
the existing challenges and critical success factors for the design process. Interviews
were recorded and transcribed, and a qualitative data analysis was performed based on
(Miles et al., 1994). The transcribed data was inductively analysed for each case
company. The analyse started with data reduction to bring out the specific parts of
answers from each participant. The coded data from all the respondents were then
sorted into specific topic. The empirical data were analysed to the existing literature
regarding the challenges and critical factors in house building design. Following the
data analysis, the list of critical factors was framed out by shortlisting the existing
critical factors from literature and factors that should be considered in the design
phase of IHB from a practitioner's perspective (empirical data).

Theoretical Background

Challenges in the design phase

Industrialised housing design is a combination of product development and
preparation for production (S6derholm, 2010). Planning and coordination of the
design task in IHB is a bottleneck to increasing the process flow (ibid). In the early
stages of design processes, it is key to keep close communication with the customer
regarding solutions and alternatives (Mukkavaara, 2018). The problem for [HB
design is to bridge over from customer demands with project-specific limitations, to
design solutions that create value for the customer by using a building system
(Jansson, 2010). A building system for industrialised construction is defined as the
collected experience and knowledge of how to realise a construction project
(Soderholm, 2010).

Persson et al., (2009) identified problems related to information management in
industrialized house design and manufacture. The building design process generates
huge amounts of information, and time is often wasted searching for, sharing and
reconstructing information. One reason could be the lack of inter-operability between
software used in the various stages of the building process (ibid). The building
industry also suffers from the lack of supporting tools for managing regulations and
client requirements in the design of buildings (Jansson, 2010). Jansson (2008)
discussed the regulations from authorities challenge to deal with to get the passive
house technique into a large-scale production and the local authorities tend to
misinterpret IHB’s current building guidelines adding to further delays in approval.
The lack of product documentation, defined processes and IT support was identified
as obstacles to effective off-site house building (Hjort et al., 2014). Also, lack of
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standards and processes for sharing knowledge and inability to acquired experiences
from already finished projects is potential source of low quality and high cost in
construction (Gerth et al., 2013). Andersson et al., (2017) identified problems of
information exchange and lack of common standards in the IHB. Design work that
transforms requirements into design parameters become challenging when balancing
creative and repetitive work in a partly predefined supply chain (Larsson ef al., 2013)
and product platform approach could be a path forward to address these issues in IHB
(Jansson, 2013). Many previous research studies have discussed challenges from both
traditional and IHB process and very few studies have presented a comprehensive list
of challenges particularly in the design phase from an industrial perspective.

Critical success factors in the design phase

Critical success factors (CSF) according to Rockart (1980), can be defined as those
relatively small numbers of truly important matters, which make the difference
between success and failure. There are various terminologies found in literature such
as CSF, project success criteria’s (PSC), success factors (SF), project success (PS)
depends on different context of study. According to Chan and Chan, (2004); Yong
and Mustaffa (2017), study of critical success factors is considered to be a means to
improve the effectiveness of processes in the project.

Critical success factors from Swedish building industry was discussed by Gerth et al.,
(2013) where customer segment and needs, product type, function requirements,
quality, production methods were identified as key factors. They emphasize the
importance of capturing production experiences and using it efficient during the
design. Architectural inputs, according to (Viklund, 2017) is important to consider
and prioritize when designing. Flexibility and ability to cope with variations were key
factors for the NCC Komplett (Gerth 2008). This building system was developed to
handle various projects according to the needs from customers and architects.
Lessing, J., and Brege, S. (2015) studied the success factors of product-oriented
business model from Swedish house builders named BoKlok and Kdrnhem and
discussed the critical factors. The cost aspects were considered most for the concept’s
development and other factors such as market demands, material, environment,
customer priorities, quality, functional aspects were considered as central. Integration
of whole value chain was one of the main keys to success for BoKlok (ibid).

From an international view, the primitive factors such as time, cost, quality and safety
factors have been addressed by many researchers (Chan and Chan, 2004; Halttula et
al., 2017; Yong and Mustaffa, 2017) as general CSF. Also, factors such as flexibility,
environmental aspects, manufacturing and assembly were mentioned by Halttula et

al., (2017) and legal regulations by Yuan et al., (2018). Yong and Mustaffa (2017)
identified the management, technology and environment aspects in construction
projects. Yuan et al., (2018) recently conducted a study on design for manufacturing
and assembly (DFMA) approach in IHB design. Alkahlan (2016) maps the design and
modular house building processes and discussed the importance of manufacturing,
assembly, transportation and producibility factors.

The literature survey from past research on the topic of critical success factors from
both Swedish and international was conducted. However, few publications explicitly
focus on the over-arching list of design related factors in IHB. From the review of
literature; time, cost, quality and safety are the four most commonly cited critical
factors. The review concludes that little attention has been paid in the area of [HB
which addresses the critical success factors in the design phase. Also, less studies
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have been made for identifying the critical factors to be considered in the design phase
of IHB. Thus, the presented research fills this gap by thoroughly examining all
critical factors from practise that should be considered while making decisions in the

design.

Multiple Case Study: Swedish House Builders

Three Swedish house building companies (Table 1) with prefabrication strategies
using timber frame building systems were selected for the multiple case studies.
Company A works on a project-based practice and company B and C have a process-

based method.
Table 1: An overview of case companies
Company A Company B Company C
Business area Multi-family Single-family Single & multi-family
Building system Post and beam Panel element Volume & Panel elem.
Customer B2B B2C B2C
Contract Supplier Turnkey Turnkey
Projects per year 10-12 projects 500 houses 1,500 houses
Total lead time 25-30 weeks 35-40 weeks 35-40 weeks
No. employees 140 252 1,000
Turnover 27 M€ 107 M€ 300 M€
Interviewed Managing Dir., Design Manager, Prod  Product manager,
respondents Design Manager, Manager, Prod. Dev., R&D Manager, Tech
Prod. Manager, Prod.  Tech. Manager, Market Manager, Design
Team lead, Design person and Design manager, Architect,
Engineer & Struct. engineer. Complaint Manager,
engineer Prod. developer.

The data has been analysed based on two case studies and by integrating suitable
references which mainly focused on two objectives.

Challenges in the Design Phase

One of the objectives of the study was to explore the common challenges in the house
building industry from a Swedish perspective. The existing challenges in different
stages of the design phase from the three case companies are presented in Table 2.
Customization and distinctiveness in product have been identified as a common
challenge (Jansson, 2010) for all three case companies where customer demands are
outside of the building system. There is a trade-off in managing customization and at
the same time utilizing production efficiently (Lessing, J and Brege, S., 2015). A
CAD-engineer at company A states “The technical detailing of connectors used in the
interfaces of the building remains as a challenge as new connectors have been
designed in every project”. Lack of clarity about product assortment was raised by
some participants where salespeople are facing difficulties in explaining it to the
customers. The salesperson should have proper knowledge and be aware of the
product offer and be updated about the fundaments of the BS (S6derholm, 2010).
Late design changes (Haller ef al., 2015) were mentioned by the participants from all
companies, but in order to avoid delays these are reduced by implementing gate
system in the design.

All companies have included the standards for technical and functional details within
their building system, but it has not been accurately followed by other stakeholders
involved. All companies highlighted poor information flow (Hjort ef al., 2014) when

38



Swedish Industrialised House Building

more actors are involved, e.g. digital transfer is missing between the architect and
structural engineer, which results in loss of customer specific information. Common
for all companies is that the major components of the building are designed in-house,
while building services (HVAC, plumbing and electricity) are designed mainly by
external consultants. Consequently, drawing quality is reduced and information is lost
in the transfer between systems (Persson et al., 2009). In order to improve the design
efficiency, company B has started to do all detailing in-house. Every time consultant
makes changes, it can yield rework and waste that could leads to projects get delayed.

Table 2: Main challenges in the design phase articulated by the respondents

No. Company A Company B Company C

1 Uniqueness in technical and Customer needs for open Customization and develop
functional needs from the spaces and more windows solutions from existing the
architect and customers which  conflict with struct. design. components. Fulfil demands
lies outside the company's BS  Architect does not follow BS and keep internal efficiency.

2 Late changes in design from Changes in legal regulations Changes in legal regulations
customers results in reworks for energy requirement of the  and late approvals, Varying
and generate wastes in process  buildings, transportation etc. market demands etc..

3 Lack of tools and checklists to  Planning issues in managing Sales offers solutions
plan and monitor projects. multiple projects outside the building system

4 Design knowledge not CAD and ERP systems not Employee turnover and
captured and reuse it properly  connected documentation of knowledge

5 Poor information flow among  Rework & issues related to Poor information flow
stakeholders and issues with information exchange/loss among stakeholders, e.g.,
communication. while updating several times between sales & design

6 Clash issues among Clash issues due to Clash issues due to
installation drawings in CAD  consultant's CAD software not consultant's CAD software
model. working not working

7 Tools for final evaluation of Additional drawings Long lead time for some
drawings and details missing requirements from customers components e.g. Windows

8 No formal system to collect As-built drawings not updated  Inflexible due to fixed
and analyse the customer due to poor feedback from production and clash issues
feedback site. during installation works

9 No checkpoint to validate and  Cultural resistance to move Cultural resistance to move

confirm late customer changes

towards digital way of
working.

towards digital way of
working.

In general, governmental regulations were considered as a barrier for the house
building industry which was also pointed out by Larsson ef al., (2013). There is also a
conflict recognized between what the customer wants and what the companies can
deliver as the predefined solutions are linked with regulations and production
flexibility (Gerth et al., 2013). R&D manager from company C stated that “The latest
rules create difficulties for the wall elements production because the facility is not
flexible enough”. Thus, the company needs to revaluate how to manufacture the
components. Another issue for all companies was the misalignment between CAD-
models and interface of production equipment, e.g. CNC-machinery (nailing machine
etc.) cannot read the CAD-file format. The absence of geometrical standards results
in losing data clarity while transferring information between systems. Thus, a more
advanced approach for dealing the information and synchronization between CAD
models and the necessary production data could be developed (Andersson and
Lessing, 2017). As Malmgren et al., (2010) addressed, formalization of tactic
knowledge is still lacking in case companies and it has been acknowledged as a
common barrier. Lot of efforts has been made to improve the general level of
maturity in IT systems. Though, all companies have developed a building system
which is regarded as a technical platform for product development. The BS has the
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capacity to manage most of the challenges identified, but the way of working is not
structured enough currently.

Aggregation and Discussion of Critical Success Factors in the Design Phase

The other objective was to identify the factors that are critical for the design process.
An aggregation of critical factors that should be considered in the different design
phases has been listed in Table 3. The possible connection between the critical factors
and the challenges identified is shown. Also, the source of data collected is presented
whether the factors identified from literature review or case companies in order to
ease the analysis of data and give a clear picture for readers.

The literature review conveys that many researchers have shown concern in the topic
of critical success factors in construction over the past years. However, for the design
phase in IHB, this topic has not been fully investigated. Traditionally, to measure the
project outcome, success factors such as time, cost, and quality have been used. Still,
in IHB many other aspects need to be addressed. The identified critical factors from
this study are broad in nature and can have single or multi-dimensional views, e.g.
cost factor is measurable while transportation factor has different dimensions and
could be evaluated in many ways and it varies depend on the context of the company.
From an industrial view, it is important to select few critical factors out of the list and
develop support for those factors since it depends on individual production settings.
From company A, time, cost, manufacturability and assembly factors was identified as
most critical where manufacturability, assembly, cost and customer requirements from
company B and manufacturability, assembly, customer requirement and regulations
from C. Flexibility aspect was stated by many participants to offer high variants for
customers. However, it was one of the reasons for the failure of NCC Komplett
concept (Gerth 2008) and a balanced flexibility is important to consider. Lately, the
critical factors have shifted from the common time, cost and quality aspects to a
broader list of critical factors (Halttula et al., 2017). The challenges and CF are
connected (table 3) in such a way that any support developed for these factors could
benefit to reduce the intensity of challenges. This aligns with (Gerth ef al., 2013)
where a cyclic nature of improvement processes is relevant for housing by using
experiences from previous projects and develop support for critical factors at the same
time.

From the cases, a partial alignment between CSF and challenges has been identified
where some existing support has been developed within the design process to mitigate
the earlier challenges and participants acknowledged the same during the discussion
e.g.: stage gate in design reduced the late design changes. The difference between
traditional construction and IHB is that the [HB companies possess a partially fixed
production where companies made large investments, which they aim at utilizing as
much as possible, i.e. IHB is production-oriented and process-based (Johnsson, 2013;
Hjort et al., 2014) compared to traditional construction being more resource-based and
they are evaluating success according to the time, cost and quality factors. It was a
question in the beginning that if the building system could make an impact in
identifying the critical factors. This was examined by case selection where companies
are working with different building systems. Thus, the BS is not an element for
identifying the critical factors and independent to each other. Rather, the setting of the
fixed production facility is more important than the building system. It could vary in
terms of different production settings and BS has been designed according to the
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production settings. However, currently companies are not getting the full potential of

BS.

Table 3: Critical success factors in the design phase and connection to challenges.
Phase: Overall (O), Conceptual (C), System level (S), Detailed (D), Challenge: Table 2 (1-9),
Source: Literature (L), Company A-C (4, B, C)

Critical factors  Description Phase Challenge  Source
Lead time Time associated with different process (0] All L,A,B,C
Cost Cost associated with different process (0] All L,A,B,C
Quality Quality associated with different process o} All L,A,B,C
Market Consideration of changing demands from C C2,C3 B,C
demands different markets during the design
Customer Fluctuating and exclusive requirements C S Al,B1I,C1 L,A,B,C
requirements
Legal Legislations and policies from local and C S B2,C3 L,B,C
regulations central municipalities
Environmental Design parameters specific for different CS B2,C2 L,B,C
aspects regions, sustainability focus etc.
Cost effective  Cost decisions to select material and fulfil C S B2,C2 B, C
materials internal & external needs
Structural Including robust structural design to fit S,D Al,B1,C5 L,A,B,C
aspects building function
Technical & Fulfilling technical specification, detailing (0] Al, BI, L,A,B,C
Functional and functional requirement to meet customer AS, C5,
requirements demands A9
Flexibility Flexibility in design strategies to meet (0] A2,C8 L
changes for building components
Re-usability Include re-usable material in building C S A4,C4 L
components and structures design
Modularity Plan for modular design of component to S,D Al, A7 L,A,B,C
ease prefabrication process
Production Channel to exchange knowledge between S,D AS5,B8,C8 B
infl. design people from production to designers.
Manufacturing A design approach that utilise the capability O Al, Bl, L,A,B,C
of fixed production and its constraints C1,C7,
B7,C8
Producibility Ensure the functional properties of building S, D Al, Bl, LA
and efficient production of components A5, BS,
A6, B6
Transportation ~ Approach focusing on efficient S,D B2 L,A,B,C
transportation of building components
Safety Safe design plans reducing risk during o} L,A,B,C
production and on-site assembly
Assembly & A design approach that focuses on efficient S,D A6, B6, L,A,B,C
Installation assembly and Installation at the site C6, B8, C8
Disassembly Approach focusing on dismantling strategies S, D A4, C4 LA

of building components during early design

Manufacturability and assembly factors are less highlighted in traditional construction

(Alkahlan, 2016) where it is more emphasised in IHB and also from the interviews.
The respondents highlighted these factors but did not express the DFMA approach
clearly, which means that they are not fully aware of it. Companies refer BS as their
support but, it has not been adapted to deal with these issues and does not have
adequate support for this approach. It is important to have dedicated support for these
factors. From an engineering design perspective, companies should work with
platform based DFMA approach to be successful in the design process regarding the
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outcome even though it has different dimensions (Yuan et al., ,2018; Jansson, 2013).
The main purpose of having DFMA is to improve manufacturability. Moreover,
DFMA is an approach to reduce cost and lead time, increase quality and safety (Gerth
et al., 2013). The analysis points out that the manufacturability and assembly factors
were acknowledged as most critical, common for all companies. To conclude, most of
the factors identified, correspond to the recognized factors from literature.

CONCLUSIONS

This paper presents the preliminary findings aimed at supporting and improving the
design process of the industrialised house building industry and makes two key
contributions. Firstly, the common challenges faced by the housing industry were
discussed from both literature and practitioner's perspectives. Secondly, the study has
identified twenty critical factors that should be addressed in the conceptual, system
and detailed design of IHB have been presented. The paper points out the importance
of considering critical factors which have been retained as a research gap so far in the
industry. The study indicates that the challenges and critical factors are not unique or
specific to a certain company. Rather, it is a general issue for the IHB industry. All
decisions made during design has an impact on the rest of the process where these
factors should be considered. In order to achieve higher efficiency in the design
phase, IHB companies rigorously need supporting tools and methods for these critical
factors that improves their technical and process platform (Jansson, 2013). Thus, the
challenges identified could be managed eventually and helps to develop a robust
building system with better process control to meet market demands. The result also
shows that fixed production is more crucial for identifying the critical success factors.
International generalizations should be made with caution, as the empirical findings
are based on Swedish practitioners. These findings will serve as a base for future
studies and an investigation of different critical factors and the development of
support for those factors should be considered.
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A review of several authors shows that various risk factors abound which potentially
impact on the outturn tender sums (OTS) of construction projects from the design-
stage elemental cost plans (ECPs)/budget estimates. Proper risk analysis could at
least partially solve this problem, by lowering the variation between the design-stage
ECPs and their OTS. The concern of the current study is the variability between
design-stage ECP and OTS, whereas the conjecture is that risk could be responsible
for the observed variability. Empirical data was obtained from 208 practising New
Zealand (NZ) construction consultants through an online survey. A quantitative
analysis was performed to determine the most critical risk factors that impact ECPs.
Findings revealed variation between ECPs and OTS (inflated risks) within the region
of +1% and 23.86%. These verify discrepancies in the budgeted costs of commercial
projects at preconstruction phase, and the risk factors responsible should be the initial
focus of construction project consultants. The research provides invaluable insights
from practice that could propose and strengthen the development of an effective
mitigation strategy by using risk management approach which promotes risk/cost
management integration in project delivery for the construction industry. This study
therefore attempts to influence government policy to develop support mechanisms to
encourage effective risk management practice in the construction industry in NZ.

Keywords: budget overrun, elemental cost plan, New Zealand, out-turn tender sum

INTRODUCTION

The construction industry in New Zealand (NZ) is of paramount importance for
employment and economic growth. While MBIE (2014) claimed that it contributes
about 6.3% to the gross domestic product (GDP) and represents over 40% of the
national budget revenue; PWC (2011) affirmed that construction accounts for more than
8% of employment creation and an average of 50% of the gross fixed capital formation
(GCFC). This makes the industry a significant driver of economic growth. Therefore,
efforts directed towards revamping construction efficiency by means of cost-
effectiveness, timeliness and quality standard would be beneficial as this obviously
contributes to cost savings for the country. Cost as one of the measures of overall
success (Ameyaw et al., 2015) seems most significant, owing to its direct financial

! jada393@aucklanduni.ac.nz

Adafin, J, Rotimi, J O B, Wilkinson, S and Mbachu, J (2019) An Assessment of Risk Factors
Impacting Budget Variability in New Zealand Commercial Construction Projects /n: Gorse, C
and Neilson, C J (Eds) Proceedings of the 35" Annual ARCOM Conference, 2-4 September
2019, Leeds, UK, Association of Researchers in Construction Management, 44-53.



Risk Factors in Commercial Construction

impact on all stakeholders. It is thus noteworthy that pre-tender budgeting activities
continue to pose challenges to project stakeholders.

Despite much care and effort in the preparation of design-stage ECPs, differences
observed between them and OTS are usually significant (Odeyinka 2010). Deviations
in the region of +1% and +12% are mentioned in Morrison (1984), Skitmore and Picken
(2000) and Oladokun et al.,, (2011). Research undertaken by Adafin et al., (2015)
indicated discrepancies in budgeted costs between the ECPs and OTS in the region of -
14% and +16%. These are reasons behind a follow-up study that investigated the
accuracy and reliability of design-stage ECP in building projects. Adafin (2017) stated
that the observed variance between ECPs and OTS differ significantly, drawing
inferences from a study that evaluated cost data from completed building projects in
NZ. Adafin (2017) found these deviations to be significantly higher for commercial
projects (-14.22% and +16.33%; Reliability [Rel.] Rank = 3), than in residential projects
with small, reliable and acceptable percentage deviations (-3.67% and +3.95%; Rel.
Rank = 1). Significant discrepancies are further noted in both educational (-3.98% and
+12.15%; Rel. Rank = 2) and refurbishment (-10.07% and +30.14%; Rel. Rank = 4)
projects (see Adafin 2017). These findings suggested that deviations occur even in
developed countries with mature construction industries and established construction
practices. Xia et al., (2017) observed that such deviations could be due to risk factors
that are inherent in both design and construction activities. Odeyinka (2010) explained
that these risks are covered by allocating contingency costs to include both expected
and unexpected circumstances in design-stage ECPs and tender sums. Observed
variance between ECPs and OTS could be reduced, if risk items were identified and
reasonably priced during design development. As evidenced in Adafin et al., (2016),
this study posits that budget overrun could vary with procurement and project types.
Projects awarded under the traditional lump sum fixed price contracts were considered
for this investigation, because of accessibility of data.

Substantive research has indicated that most studies on risk management acquired data
on projects executed in the East Asia, Europe, Middle East and United States (EI-
Sayegh and Mansour 2015). Predominantly, the key objective is how these risk factors
that are inherent in construction projects, interact to cause the variations observed
between ECPs and OTS. Limited attention is known to have been given to this area in
NZ, which could foster/promote industry practice. While clients are becoming
uncomfortable at seeing their projects completed over-budget, this study therefore
attempts to influence government policy to develop support mechanisms to
foster/encourage effective risk management practice in the construction industry in NZ.

LITERATURE REVIEW

Cost Planning and Inherent Risks Impacting Budget Overrun

Jaggar et al., (2002) described cost planning as the totality of processes involved in the
financial management of a construction scheme during design development, so that the
contractor’s tender price matches the initial financial plan. Within the context of the
current study, cost planning describes any means of utilising early-stage strategic cost
advice in the design process to give project owners good value for money. ECP
therefore portrays a basic budget and represents a final ECP amendment before tenders
are invited, while OTS is the accepted tender sum or in other words, initial contract
sum. The difference between ECP and OTS is the increase of cost in addition to
tenderer’s mark-up. In Carter et al.’s (1994) opinion, risk frequently refers to the ways
in which actual results may be worse than planned. This definition reflects the views
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of some early studies cited in Akintoye and MacLeod (1997). According to Akintoye
and MacLeod (1997), project risk denotes “an exposure of project activities to adverse
consequences of future events that affect project objectives”. Risks are uncertain events
or conditions that, when they occur, have positive or negative effect on a project’s
objectives (Akintoye and MacLeod 1997; Carter et al., 1994; PMI 2008). This research
embraces the view that the benefits or positive impacts of risk on project objectives
could be achieved by minimising some risk occurrences and detrimental impacts. By
this, this study connects with the realities of practice by viewing risk as the extent and
impact of adverse occurrences that cause a project to exceed its predicted ECPs.

Several studies have identified numerous risks that influence budgetary performance of
construction projects (see Akintoye 2000; Doyle and Hughes 2000; Ling and Boo 2001;
Odusami and Onukwube 2008; Enshassi et al., 2013; Adafin et al., 2018: 2, 3 and 5).
Evidence and arguments in construction management researches (Odeyinka et al., 2010;
Adafin et al., 2018: 3; Agyekum-Mensah 2018; Love and Ahiaga-Dagbui 2018; Yap et
al., 2018) indicated that it is rare to find a project in which the OTS equals the budget
estimate for a variety of reasons. Therefore, an effective mitigation strategy using risk
management approach (a deterministic system to risk) should reduce budget/cost and
schedule/time overruns on construction projects (Hwang et al., 2014). Thus, as a partial
solution, this research proposes to reduce the variances between ECPs and OTS during
preconstruction phase, through an analysis of risks.

There is a dearth of literature and research specific to NZ’s construction project risk.
Furthermore, identifying and assessing risk factors for NZ construction projects, and
how these interact to account for the wide variation between design-stage ECPs and
OTS, will be significant. The examination of perceptions held by NZ construction
consultants on risk occurrence in traditionally procured commercial construction
projects has remained unexplored. The current study therefore investigates variations
between ECPs and OTS in commercial projects from construction consultants’ (i.e.,
architects, quantity surveyors [QS], and project managers [PMs]) perspectives.
Questions addressed by this study include: what are the risk factors impacting
variability between design-stage ECPs and OTS; and how these identified risk factors
can be evaluated using Kendall’s concordance, to determine the most significant?

METHODOLOGY

To address the research questions posed by the current study, a questionnaire with
closed-ended questions was administered to gain more understanding of cost and risk
issues, following Fellows and Liu (2008). An initial pilot study including 32
participants (i.e. NZ-based architects, QS and PMs) was conducted in line with Nworgu
(2006), to ensure clarity of the questionnaire and the relevance of the risks explored to
NZ commercial construction.

36 risk factors were classified into 7 main groups (see Adafin et al., 2018: 3), based on
literature review and expert judgment by five construction consultants (i.e. architects,
QS and PMs). Using expert judgments has been extensively noted for risk identification
(Kassem et al., 2019). A criticality cut-off point of 3.00 (Fellows and Liu 2008) on a
five-point Likert scale was employed to prioritise the top 16 critical risks from the 36
risk factors. Adafin et al., (2016) suggested that risk factors, with overall mean scores
of 3.00 and above, had significant impacts on variability and viewed to have potential
impacts on budgetary performance of construction projects. These 16 significant
factors formed the basis of a refined questionnaire administered to participants (private
consultancies). Key sections in the questionnaire included: questionnaire introduction;
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project-specific questions including risk factors on the observed variation (i.e. extent
and impact); demographic information and, conclusion and feedback. Respondents
were requested to indicate the level of importance of the categorised 16 critical risk
factors using the five-point Likert scale of 1 (very low risk occurrence) to 5 (very high
level of risk occurrence); and 1 (very low risk impact) to 5 (very high-risk impact). The
theoretical justification for the application of the five-point scale was found in Arif et
al., (2015), and the two-dimensional scaling questionnaire used in this study followed
Odeyinka et al., (2012). Thus, the measuring scale had the property of an interval scale,
which makes the collected data suitable for various statistical analyses.

A stratified random sampling approach, following Naoum (2007) was employed with
the sampling frame drawn from the databases of the New Zealand Institute of Building
(NZIOB), New Zealand Institute of Architects (NZIA), and New Zealand Institute of
Quantity Surveyors (NZIQS) (see Table 1). 420 registered members (financially valid
members), selected from the directories maintained by the Institutes, received an email
from the representatives of the professional bodies in January/February 2017. The
participants are reasonably well experienced and with good understanding of project-
risk issues. Of these, 245 complete responses were received (see Table 1), but only 208
(sample size) of these involved traditionally procured commercial projects. The study
is based on those 208 responses, which is an adequate relevant-data response rate of
65% higher than 40% suggested by Moser and Kalton (1981). The survey’s
demographic information included designation, work experience, and academic and
professional qualifications (see Table 1). It is significant to highlight that 85% of the
respondents based their views on personal experiences with traditionally procured
commercial projects.

Responses to the questionnaire survey were analysed using descriptive statistics
(Naoum 2007), the mean score analysis and degree of risk (Odeyinka et al., 2012) and
Kendall’s coefficient of concordance w (Offei-Nyako et al., 2016). The responses were
ranked to determine the relative importance of the risk factors considered. Mean scores
MS were used to determine the degree-of-risk values; whereas the “Degree of Risk”
measure was used for subsequent ranking of identified risk variables. This is expressed
as R = P x I, where R = the degree-of-risk, P = extent of risk occurrence, and I = the
perceived impact on a project. Further, Kendall’s coefficient of concordance (w) was
used to measure the degree of agreement among sets of rankings in the estimation of
risk factors, by the study participants.

DATA ANALYSIS AND RESULTS

Table 2 (Risk factors’ means and rankings) provides a summary of the data analysis of
the extent of risk occurrence and its perceived impacts, and the ‘degree-of-risk’ scores
in commercial projects. The ‘degree-of-risk’ values for the combined sample range
from 3.73 to 15.08. A few risk factors fall between 7.58 and 15.08, revealing the
complex interaction of the most critical risk items. The resultant ranking of the 16 risk
factors highlights the following top-five risk factors that could influence predictive
modelling: scope change (owner’s requirements), project complexity, information
quality and flow requirements, availability of design information, and consultants’
skills. Further to the mean ranking analysis, the study performed the Risk impacts’
Kendall’s concordance analysis to measure concordance of the three groups of
consultants (architects, QS and PMs), from which opinions were sought. The Statistical
Package for Social Sciences (SPSS) software was used for the analysis and the results
presented in Table 3.
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Table 1: Participants’ Demographic Information

Designation of Respondents

Number of Cumulative
Characteristics Respondents Percent Percent
Architect 102 41.63 41.63
Client’s QS 71 28.98 70.61
Project Manager 72 29.39 100.00
Total 245 100.00
Academic Qualification of Respondents
PhD 4 1.63 1.63
Master’s Degree 81 33.06 34.69
Bachelor’s Degree 110 44,90 79.59
PGD / Graduate Diploma 21 8.57 88.16
Diploma/ND/HNC/HND 26 10.61 98.77
None 3 1.23 100.00
Total 245 100.00

Professional Qualification of Respondents

Fellow membership, e.g.

FNZIA, FNZIQS,

FNZIOB 108 44.08 44.08
Full membership, e.g.

MNZIA, MNZIQS,

MNZIOB 127 51.84 95.92
None 10 4.08 100.00
Total 245 100.00

Professional Experience of Respondents

1-10 years 16 6.53 6.53
11-20 years 46 18.78 2531
21-30 years 93 37.96 63.27
31-40 years 67 2735 90.62
Over 40 years 23 9.38 100.00
Total 245 100.00

Mean = 26.93 years
Note: QS = quantity surveyor; PhD = doctor of philosophy; PGD = postgraduate diploma; ND = national diploma; HNC = higher
national certificate; HND = higher national diploma; FNZIA = fellow, New Zealand Institute of Architects; MNZIA = member
(full), New Zealand Institute of Architects; FNZIQS = fellow, New Zealand Institute of Quantity Surveyors; MNZIQS = member
(full), New Zealand Institute of Quantity Surveyors; FNZIOB = fellow, New Zealand Institute of Building; MNZIOB = member
(full), New Zealand Institute of Building.

A Kendall’s w value of 0.84 was obtained; this means that the 208 respondents
significantly agreed in their assessments. The value of w = 0.84 (w is greater than 0
and close to 1) indicates a positive and strong agreement amongst the consultants in
their estimation of each of the risk factors. Also, this shows that a positive/perfect
concordance exists in the ranking of risk factors that affect variability between ECPs
and OTS. Hence if any predictive modelling was to be undertaken, the top-five risk
factors could provide reliable inputs into the model development.

From the sample population of 208 participants, a stratified sample of 12 QS provided
ECPs and OTS data for this study. Table 4 shows variation between ECPs and OTS
within the region of +1% and 23.86% for commercial projects. The cost data was
analysed to achieve an estimated relationship between the factors and their variances.
This gives a further insight into the top-five risk factors that cause variation in the
budgeted costs and could be relied upon for future predictive modelling. Table 2
displays the risk factors in line with their relative importance.

The results are presented in this section, aligning with the outcome of previous studies
with a focus on risks during estimating and tendering practices. Scope change was
ranked 1% as observed in Table 2. This finding is consistent with some previous studies
(Odeyinka et al., 2010; Ameyaw et al., 2015) that ranked this risk factor 2"¢ and 4™ in
the UK and Ghana respectively. This suggests that the accuracy of cost plan estimates
is highly dependent on the level of details available within the project scope definition.
Early (and frequent changes) in design and scope will impact budgetary performance of
a commercial project at the pre-contract phase, as there seems to be some level of
inevitability in design changes.

The risk factor ranked 2nd is Design and Construction complexity. Doyle and Hughes
(2000) stated that the rapid development in technology affects design and construction
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activities. Project complexity implies innovations, and a degree of difficulty in
performing tasks. Thus, complexity in commercial design and construction is known
to be significant in budget overruns. It can safely be concluded from this finding that
the more complex a project is (in size, shape, height and aesthetics), the more detailed
will be the design/plan of work and site production.

Table 2: Construction consultants’ opinion of risk occurrence for commercial projects

Architects Quantity Project Total
(N=82) Surveyors Managers Sample
(N=62) (N=64) (N=208)
g §
[} 2 -~
g E z
g g g g 2 Doy
g g g g g s s 2 S
= v g E ¥ £ E ¥ & E ¥ 8 E 3
& a 8 = ] = - 8 = 2 2 b
& g § & % 8§ & ® § & ® £ £ 3
E £ 5 £ g8 2 E g % £ g 3 3 3
2 2 P 3 23 % 2 3 3% 2 : : 2
o -4 -1 A o a -1 [ a o] o
1 Scope change
(owner’s
requirements) 353 378 1334 386 421 1625 382 388 1482 376 401 1508
2 Projectcomplexity 318 360 1145 351 292 1025 344 378  13.00 342 365 1248
3 Information quality
and flow
requirements 301 322 969 373 382 1425 350 383 1341 335 372 1246

4 Availability of

design information 299 333 996 375 368 1380 349 379 1319 336  3.63 1220
5  Consultants’ skills 294 324 953 352 290 1021 353 38  13.63 328 360 1
6  Property market

condition 322 334 1075 345 380 1311 318 340 1081 325 358 1164
7  Experience of

project team 283 294 832 262 245 642 374 385 1440 315 347 1093
8  Site condition

information 262 311 815 272 287 7.81 372 382 1421 312 348  10.86
9  Tender

documentation 192 240 461 278 280 778 356 376 1339 279 321 896

10  Extent of
completion of pre-

contract design 242 258 624 260 246 640 269 290 780 258 294 758
11  Provision of labour

and materials 211 241 509 172 192 330 3.7 356 1129 253 287 726
12 Project type 238 265 631 1.87 186 348 257 3.4 8.07 246 276 6.79
13 Construction

method 205 246 504 182 178 324 256 288 737 225 269 605
14 Project location 215 238 512 168 126 212 239 244 5.83 218 242 5.28
15 Defective design

and specification 1.65 1.88 310 162 160 259 168 2.56 430 192 231 4.44
16  Client type 193 216 417 146 138 201 218 1.8 395 182 205 373

The risk variable ranked 3™ by the respondents is Information quality and flow
requirements. Table 2 reveals that this factor has a significant impact in NZ on the
budgetary performance of commercial projects at the pre-contract phase of development
process. However, it ranked 15" in Akintoye (2000) suggesting that it is less critical in
the UK as cost planning practice requires the consultants to supply most of the
information required for the estimating function; they influence the quality of
information provided and the efficiency of flow of such information.

This variable (Availability of design information) was ranked 4, based on the sample
score. The results presented in Table 2 show that availability of design information is
considered a key risk affecting cost planning accuracy in NZ and has some significant
impact on the budgetary performance of commercial projects at the preconstruction
phase of project development. This finding is however consistent with Ling and Boo’s
(2001) submission, that drawings are important for effectively communicating designer
intentions for the project owner’s conceptions. Therefore, project implementation
strategies for collecting information on project performance are considered vital for
project planning and control. This necessitates why incomplete or inadequate design
information, especially as it affects quality and availability, could influence the
budgetary performance of commercial projects in the pre-construction phase.
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Table 3: Measuring construction consultants’ agreement/disagreement using Kendall’s
concordance analysis

Quantity Project R
Architects  Surveyors ~ Managers Sum of Kendall’s
(N=82) (N=62) (N=64) Ranks D concordance
Risk Factors rank (R)) rank (Ry) rank (Ry)  R;+Ry+Ry  (R-A) coefficient (w)
Scope change (owner’s
requirements) 1 1 1 3 =225 506.25
Project complexity 2 5 8 15 -10.5 110.25
Information quality and
flow requirements 5 2 5 12 -13.5 182.25
Availability of design
information 4 3 7 14 -115 132.25
Consultants’ skills 6 6 4 16 9.5 90.25
Property market condition 3 4 10 17 -8.5 72.25
Experience of project team 7 9 2 18 7.5 56.25
Site condition information 8 7 3 18 -1.5 56.25
Tender documentation 14 8 6 28 2.5 6.25
Extent of completion of
pre-contract design 10 10 12 32 6.5 4225
Provision of labour and
materials 12 12 9 33 7.5 56.25
Project type (residential,
commercial, educational,
ctc.) 9 11 11 31 5.5 30.25
Construction method 13 13 13 39 135 182.25
Project location 11 15 14 40 145 210.25
Defective design and
specification 16 14 15 45 19.5 380.25
Client type (private, public,
government, agencies,
NGOs, etc.) 15 16 16 47 215 462.25
Total - - - 408 - 2576
Mean (A) - - - 255 - -
w - - - - - 0.84

Consultants’ competency was also ranked 5 by the respondents. This ranking agrees
with Odusami and Onukwube’s (2008) and Enshassi et al.’s (2013) findings, where their
respondents ranked this factor 1% and 4", respectively. However, in Akintoye (2000),
expertise of consultants was ranked 23™ out of 24 of the risk factors they evaluated.
This is because project participants are usually responsible not only for providing a
reasonable amount of information during design development and tender stages, but
also its quality and flow.

Table 4: Estimated variation between ECPs and OTS

Case Study

Project No. ECPs (NZ8) OTS (NZ8) Variation % Variation
1 31,790,000.00 35,790,100.00 4,000,100.00 12.58
2 28,245,000.00 30,285,225.00 2,040,225.00 7.22
3 3,780,100.00 3,790,200.00 10,100.00 0.27
4 1,578,317.00 1,954,865.00 376,548.20 23.8576
5 26,795,275 31,250,000 4,454,725 16.625
6 1,730,000.00 1,960,000.00 230,000.00 13.2948
7 13,000,000 15,500,000 2,500,000 19.2308
8 26,795,275 31,250,000 4,454,725 16.625
9 4,536,000.00 5,201,189.00 665,189.20 14.6647
10 1,090,000.00 1,120,000.00 30,000.00 2.7523
11 12,650,000 13,720,000 1,070,000 8.4585
12 23,500,000 27,000,000 3,500,000 14.8936

Note: ECP = elemental cost plan; OTS = out-turn tender sum; NZ$ = New Zealand dollars

It is thus apparent from this study that uncertainties and hence risks, will be greatly
reduced where an estimator is more professional in cost plan development. An
experienced estimator is therefore critically important to producing high-quality and
reliable cost plans. It is not surprising that these top-five risk factors are ranked high
in terms of extent of occurrence and impacts. The risk factors are design-related and
at the preconstruction phase, and such could be difficult to predict in advance in most
large-scale projects, Odeyinka et al., (2010) suggested. However, during the
construction phase, as more information is available, designers/clients may suggest
changes to the scope of work to ensure their objectives are met. Since the reliability
of ECP and OTS depends on available pre-construction information, it is predictable
that any change may cause variability between the ECP and OTS.
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CONCLUSION AND FURTHER RESEARCH

The current assessment explored the risk factors producing variability between design-
stage ECPs and OTS and evaluated the degree of agreement amongst three groups of
consultants (Architects, QS and PMs). Findings revealed variation between ECPs and
OTS (inflated risks) within the region of +1% and 23.86%. This research establishes
and prioritises risk factors contributing to this increase, and this may affect commercial
project development budgeting in NZ. Within the confines of the data collected, mean
scoring analysis revealed the top five risk variables in traditionally procured commercial
projects that influence variability between design-stage ECPs and OTS: scope change
(owner’s requirements), project complexity, information quality and flow requirements,
availability of design information, and consultants’ skills. Furthermore, Kendall’s
concordance analysis found a high level of participants’ agreement in their rank-
ordering of the relative importance of the factors identified. Results showed that these
are preconstruction risk factors which have a high bearing on clients’ expenditure.
Therefore, studying and ranking of risk factors by extent and impact in projects helps
the consultants to plan for appropriate responses to these risks according to the priority
of occurrence and the importance of impact.

As a main contribution, this study broadens awareness of researchers in the global
construction community regarding the relationship between construction costs and
various risk variables, particularly for those countries where this problem is under-
researched. Although, the research was conducted to identify the significant risk factors
in NZ commercial construction projects, the results can be applied to construction
projects implemented in any of developed and developing countries. The sample size
used in this study is more favourable than those in earlier studies in the same field. The
knowledge also provides proper risk analysis (guidelines) that could assist construction
consultants in measuring cost risks and managing practical risk control. Thus,
consultants are more able to accurately conduct risk analysis to identify potential threats
at an early stage of the project and to maximize the project-budget benefits by creating
a cost risk mitigation plan using risk management approach. These could assist NZ
stakeholders play a key role in improving the accuracy of cost forecast in the
construction market; thus, enabling pro-active management of project owner’s
expenditure.

Since this study focused on traditionally procured building projects, future research
could explore the development of models for assessing risk impacts on the variability
between design-stage ECPs and OTS in other procurement methods, such as ‘design
and build’ procured projects, with the aim of comparing the outcome with the present
study.
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Within the UK construction industry Social Value (SV) is a public sector procurement
criterion of such importance that how a contractor engages with SV could ultimately
be the difference between procurement success and failure. Contactors are
increasingly expected to measure and communicate their SV. Therefore, they must
do so in a way that is understood by numerous clients simultaneously or must
measure and communicate SV numerous different ways for each of the clients they
work with. This is due to clients and contractors arguably having unique SV
interpretations, and so reaching an agreed definition is often problematic. It can be
said that a conflict exists at the heart of SV between the subjective nature of SV and
the objective way SV is expected to be measured and communicated. Popular SV
measurement tools attempt to circumvent these problems by reducing SV to monetary
metrics. Although these arguably miss the wider, nuanced and more difficult to
measure aspects of SV. The aim of this paper is to explore how the wider and
nuanced aspects not captured in financial metrics can be measured and communicated
in a way that is understood by multiple stakeholders simultaneously. After a review
of existing SV measurement tools interviews and questionnaires are conducted with
construction contractors, public sector clients and the recipients of SV practices. A
SV measurement tool is then developed that addresses the subjective nature of SV in
an attempt to reconcile the conflict at the heart of the heart of the concept. The
research findings reveal the tool measures and communicates the subjective nature of
SV in a way that is simultaneously understood by diverse stakeholders.

Keywords: Social Value Act, legitimacy theory, procurement, CSR, measurement.

INTRODUCTION

The construction industry has historically been associated with heavy environmental
exploitation and an aggressive attitude towards both clients and society (Barthorpe,
2010). It is argued that construction has more reason than most to adopt and embrace
Corporate Social Responsibility (CSR) (Murray and Dainty, 2009). Whilst the
industry in places has started to embrace CSR, the focus of effort has increasingly
concentrated on environmental aspects over social (Loosemore ef al., 2018).
Arguably this is largely due to both the ease at which environmental criterion can be
measured compared to social criterion and the importance that has been placed upon
environmental factors in wider society. However, there is now a growing importance
being placed upon measuring and communicating social value in the UK construction
industry (Raiden et al,, 2019). Despite this increasing importance reaching widely
agreed definitions are difficult due to the concepts' subjective and ambiguous nature
as SV ultimately comes to mean different things to different people (Watts et al.,
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2018). Yet simultaneously there is an objective need for contractors to measure their
social value practices and communicate any results in an understandable manner in
order to experience the procurement benefits available. To help meet this
measurement and communication need there are a wealth of competing social value
measurement tools available. However, these are largely reductionist, assigning a
monetary figure to the social value created. Whilst this approach has benefits,
criticisms include the factors lost when complex SV practices are simplified to
monetary metrics, leading to calls for a more qualitative approach (Watson et al.,
2016). This paper addresses such calls and develops a SV measurement tool that
measures the wider and more nuanced aspects of SV communicating them in a way
that can be understood by numerous stakeholders simultaneously. The tool addresses
the tensions created by the objective need to measure and communicate the subjective
concept of SV offering a workable solution for the industry in measuring SV with
non-financial metrics.

Defining CSR and Social Value

CSR is inherently a subjective concept as it means different things to different people
(Watts et al., 2018). An advantage to such subjectivity is that each stakeholder can
arrive at their own interpretation (Griffith, 2011). However, this has resulted in the
lack of a widely agreed definition (Blowfield and Murray, 2011) with growing interest
in the concept serving only to increase the variety of definitions proposed (Carroll,
2015). There are arguably two distinct approaches. The first, one of flexibility,
allowing stakeholders to embrace whichever unique definition best suits their
individual needs (van Marrewijk, 2003). The second considers CSR as a broad
concept relevant to wider constituencies, which allows numerous themes and shared
interpretations to exist (Barthorpe, 2010). Such approaches have resulted in
definitions that complement, overlap and differ from one another, serving to further
exaggerate attempts to reach an agreed CSR understanding between different parties
(Zhao et al., 2012). Confusions are also perpetuated by the different importance and
weighting given to each constituent part of CSR by individual stakeholders.
Therefore, the subjective nature of CSR and SV also arguably serve to restrict the
development of the concepts and make it increasingly difficult for one party to clearly
communicate with another.

Whilst construction contractors have always had an awareness of the social aspects of
CSR (Barthorpe, 2010) it was the introduction of the SVA that arguably brought the
idea of SV into mainstream business consciousness (Watson et al., 2016). However,
as the term SV is subject to the same arguments as CSR with regards to its subjectivity
(Loosemore and Higgon, 2016) it has been argued that SV refers to an actionable
concept and something that will contribute to both immediate stakeholders and wider
society in general (Kuratko ef al., 2017; Watson et al., 2016). It is also argued that the
emphasis should be placed on how the generated social value extends above and
beyond the actual value of the goods and services that are the result of a transaction
(Agrawal et al., 2015). However, the specific concept of social value is still in its
infancy, with widespread and long-term examples of success stories hard to find
(Loosemore, 2016). Nevertheless, examples have been provided from a government
review that include a social enterprise hiring homeless people, a local taxi business
employing apprentices and a multinational organisation raising money for a charity
partner (Cabinet Office, 2014). The review also highlights the barriers that the
process of embedding social value in UK business is currently facing, which include a
lack of intent from those procuring public sector works and a lack of consistent
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understanding and agreement as to what social value actually is (Cabinet Office,
2014). This lack of social value consensus is arguably a downside to the concept's
subjective nature in which multiple interpretations are encouraged. However, despite
this subjective nature, since the introduction of the SVA, there is a greater focus on
and need for SV practices to be clearly measured and communicated to increase
chances of construction procurement success.

Procurement in the UK Construction Industry

Procurement in the UK construction industry has traditionally revolved around the
triumvirate of time, cost and quality, with the contractor who best fulfils these factors
the one most likely to be successful (Wong et al., 2012). However, the addition of
CSR factors as procurement criterion is slowly increasing throughout construction
procurement and has been argued to stem from the beginning of the twentieth century
(Hoejmose and Adrien-Kirby, 2012). It is the public sector which can be credited
with driving the increasing focus on CSR and SV, with procurement described as both
the ideal vehicle to introduce additional performance metrics (Uttam and Le Lan
Roos, 2015) and a perfect mechanism through which public clients can achieve their
CSR agendas and policy change (Correia et al., 2013).

The weighting of CSR criterion in procurement is argued to be around 10% (Varnas et
al., 2009; Uttam and Le Lan Roos, 2015). Therefore, how effectively a contractor
embraces CSR could ultimately be the difference between procurement success or
failure (Loosemore, 2016). It is arguably not imperative that SV is measured by
contractors, but those who do are in a greater position to be successful in any
procurement that includes SV criterion, such as public sector work. Questions may
then be asked as to why contractors would choose to work for the public sector if
additional requirements are expected, such as the need to measure and communicate
SV. Especially as government statistics show that the public sector only accounts for
around 26% of the UK construction output, with the private sector contributing around
74% each year (Rhodes, 2015). However, the same government report shows that in
times of economic uncertainty where private sector construction workload can reduce
significantly, public sector workload can remain fairly buoyant (Rhodes, 2015). The
increasing use of social factors has arguably been given more legitimacy in the
construction industry by the introduction of the Public Services (Social Value) Act
(2012). The Social Value Act (SVA) places a legal duty on public bodies to consider
how the procurement choices they make can lead to additional social value, instead of
simply awarding projects based on the lowest immediate cost (Loosemore, 2016).
Contractors are therefore required to both measure and communicate their social value
to public sector clients during procurement (Loosemore and Higgon, 2016) to allow
clients to make informed procurement decisions. However, with no widely agreed
definition of social value and with multiple stakeholders each holding somewhat
unique interpretations, clear measurement and communication is proving to be
difficult (Loosemore and Higgon, 2016).

Social value has objective requirements in that it has to be measured, communicated
and understood during procurement (Loosemore and Higgon, 2016). This contributes
to the tension at the heart of the concept where interpretations don't align. This
tension arguably manifests itself in unsuccessful procurement attempts and leads to
inconsistent measurement practices and a lack of rigour around how outcomes are
quantified and compared (Cabinet Office, 2014). Therefore, to improve chances of
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procurement success there is a real need for robust measurement of SV in a way that
embraces the subjectivity of the concept whilst meeting the concepts objective needs.

Measuring Social Value

There was a growing need to measure social value before the introduction of the SVA
(Blowfield and Murray, 2011). However, the SVA placed a legal duty upon public
bodies to assess and compare the social value contractors offered, resulting in an
increased contractor focus on the measurement and communication of SV (Watson et
al., 2016). For the environmental aspects of CSR, measurements have taken the form
of the total reduction in carbon emissions or the total number of trees planted, and
basic SV measurement has included practices such as counting the total number of
apprentice positions created (Agol et al., 2014; Mirza-Davies, 2016). Where SV
measurement approaches have attempted to be more detailed, leading tools such as
Social Return on Investment (SROI) have been proposed (Bridgeman et al., 2015).
Social Value Portal and Local Multiplier 3 are also popular measurement tools, and
despite all reducing SV to a monetary metric, there is still little consistency in the
approaches taken and calculations used. It is argued that all measurement tools lack a
comparable output (Gjolberg, 2009) largely due to the ambiguity that surrounds CSR
and SV concepts (Korhonen, 2003). Therefore, it is arguably of no surprise that a
widely agreed method of CSR measurement is yet to be produced (Venturelli ef al.,
2017). Despite the issues encountered in the measurement of CSR, attempts have still
been made to measure SV. However, such attempts have been fraught with similar
difficulties again largely due to the subjectivity of the concept and differing
interpretations that exist amongst stakeholders (Loosemore, 2016). This has resulted
in no single measurement method being widely adopted.

However, those methods that do utilise financial metrics can arguably advertise
benefits such as universal understanding of communications and also wide application
and comparison capabilities (Watson ef al., 2016). A summary of leading SV
measurement tools can be seen in table 1. Reductionist and objective methods of
assigning monetary amounts to social value have been criticised for expressing
complex social issues in simplistic monetary terms, potentially undervaluing the true
extent of the benefits realised and leaving calls for a more qualitative tool unanswered
(Watson et al., 2016). Criticisms of using quantitative monetary metrics to measure
largely qualitative phenomena also include the argument that wider social value does
not lend itself to be easily measured and that difficult to measure social and ecological
factors can be missed (Korhonen, 2003). Other criticisms include the nuanced
positive impacts created by providing things such as a pleasant home life, an
improvement of community spirit, and helping people gain secure employment can
often be overlooked, and as quantitative monetary outputs can be compared, it can
lead people to believe SV practices can be easily interchanged if the same end value is
achieved (Korhonen, 2003). The problem therefore exists that by adopting non-
financial metrics to measure social value, any social value measurement tool could
potentially alienate stakeholders who do not share that interpretation of what social
value means. However, as table 1 reveals, the majority of leading SV measurement
tools all utilise monetary metrics and the majority of accompanying literature also has
the same focus. Therefore, a gap in current research and practice exists of how to
measure SV with non-financial metrics that can appease multiple stakeholders who
each have a unique and subjective interpretation.
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Table 1: A comparison of existing social value measurement tools

The comparison of existing measurement tools revealed non-financial metrics were
utilised by the ONS wellbeing survey to good effect as the survey uses broader and

arguably subjective metrics in an effort to measure numerous social factors (Dolan

and Metcalfe, 2012). This research seeks to build upon these findings to develop a
non-financial social value measurement tool that can be widely understood and

address the limitations of the tools that use financial metrics. Based upon a single

main contracting organisation this research seeks to develop and launch a tool aimed
at measuring and communicating the social value created by construction industry

apprenticeship and work experience programmes. Apprenticeship placements are

arguably one of the most prevalent examples of the practices demonstrating the social
side of contractor CSR (Morton et al., 2011) with the Government reporting that in
2015/16 the construction industry hired approximately 21,000 apprentices (Mirza-

Davies 2016). Therefore, the SV created by such programmes can have a profound
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impact upon thousands of individuals both directly and indirectly, with this research
seeking to develop a tool to measure and communicate such non-financial impacts.

METHOD

There are three broad stages to the research conducted. The first consists of
interviews to help develop the measurement tool, the second involved the distribution
of the tool and assessment of its validity and the third stage involves the updating and
use of the tool and further interviews with key stakeholders to verify the measurement
tool's effectiveness. For the first research stage twenty semi-structured face to face
interviews were conducted with staff from a single main contactor to ascertain their
views and requirements on a non-financial SV measurement tool. Interviewees were
selected using stratified random sampling to ensure participants represented different
job roles. Six semi-structured face to face interviews were also conducted with
members of procurement teams from public sector bodies with their views and
requirements of social value measurement tools discussed. Purposive sampling was
utilised to ensure suitable public sector interviewees were selected that best informed
the research. An online search was conducted of public sector bodies whose websites
state they use the SVA in their construction procurement. Emails were then sent
outlining the research and requesting interview participation. This deductive research
step was conducted with the intention of eliciting a set of requirements and features
that would inform the development of a SV measurement tool.

The results of the interviews were then coded. The codes used were the key
requirements of any potential social value measurement tool that emerged from the
interviews and literature review. This allowed the responses to be assigned into
categories, so the key requirements and potential metrics of a tool could be easily
identified. From the results a SV measurement tool was developed in the form of a
questionnaire to be distributed to participants for them to rate themselves against
several criteria that was judged important from the interviews.

The second research stage involved the piloting of the SV measurement tool to the ten
participants of a two-week work experience programme. Nine semi-structured
interviews were then conducted, five with participants from the work experience
programme, two with the contractor staff in charge of the programme, and two with
public sector clients, with the responsibility for the procurement of construction
works. The clients were currently working with the contractor on live projects and so
interview participants were identified after discussions with the contractor
management staff. The interviews focussed around client satisfaction with the output
of the SV measurement tool. The results of the interviews revealed both beneficial
aspects to the tool and several drawbacks.

The third research stage involved the further development of the SV measurement tool
based on the interview feedback. The tool in its revised format was then piloted and
distributed to apprentices with semi structured interviews conducted with each of the
eight participants on the programme and the single contractor staff member who had
responsibility for the programme. Interviews focussed on the perceived success and
failures of the SV measurement tool, its accuracy and ease of completion by the
participants and the clarity and relevance of the results communicated.

FINDINGS AND DISCUSSION

During several interviews as part of the first research stage it was identified that a SV
measurement tool with non-financial metrics was required by both contractors and
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clients. It was also confirmed that the same metrics needed to be understood by a
broad group of stakeholders. Requirements also included a tool that was easy for the
contractor to distribute and use, and simple for participants to complete. As these
requirements did not overlap existing measurement tools a new social value
measurement tool was developed. The findings of Watts et al., (2018) were built
upon in that ambiguous language had been shown to allow the successful
communication of social value to multiple stakeholders. Allowing each to understand
the contractor's communications but have their own interpretation.

The non-financial ONS wellbeing index metrics were identified as ambiguous but
specific enough to meet numerous stakeholders demands simultaneously. In that
metrics such as life satisfaction, worthwhile, and happiness were widely understood
by all stakeholders, but each had a slightly different interpretation. This could prove
beneficial for any SV measurement tool as it could use the same metrics and therefore
the results could be widely shared and understood. From the list of stakeholder
requirements, a Microsoft Excel based measurement tool was developed as it fit the
needs of contractor staff such as using familiar software and being easy to use and
share, and also met the needs of public sector bodies in that results could be put into
easy to communicate formats. This tool utilised the ONS metrics the interviewee's
felt best illustrated the intended impact of social value practices, and also new metrics
that were repeatedly raised throughout the interviews such as aspiration, confidence
and motivation. The ONS survey has been described as a well-established method of
collecting social value data (Dolan and Metcalfe, 2012) and was therefore used as the
base and template from which to develop a SV measurement tool. The approach
validated in the ONS survey was a questionnaire distributed directly to participants.
The ONS survey questionnaire asks participants to rate themselves on a scale of 1-10
against questions asked under each heading. A similar approach was adopted in this
research with the social value measurement tool participants asked to rate themselves
on a Likert scale of 1-5 regarding their experience, ability and knowledge, with 5
indicating they felt they had the highest experience, ability and knowledge and 1 that
their experience, ability and knowledge was basic or lacking. Three questions were
asked under each of the six headings and the questionnaire was distributed twice, once
at the start of the CSR activity, the other at the end to capture the participants scores
for each metric before the SV programme and again after. The results would then be
compared and plotted on a graph (figure 1) to illustrate any positive (or negative)
changes that may have occurred - evidencing the social value the activity has
generated.

The second research stage was the piloting of the measurement tool on a work
experience programme and interviewing those involved. The paper-based SV
measurement tool questionnaire was developed and distributed to the work experience
participants at the start and end of the programme with the same questions in the same
format asked on both occasions. The interviews with contractor staff identified
several drawbacks to the tool such as the time taken by the contractor staff members
to collate and compile all results and the time taken by participants to complete. The
interviews with the work experience participants also revealed that by asking the
questions twice, at the start and at the end of the CSR activity, most participants were
scoring themselves highly on the first set of questions, and so could not improve upon
their initial score at the end. At first this was thought to be possibly due to ineffective
CSR practices, however, the interviews revealed that participants purposefully
‘overestimated’ their ability by completing a higher score at the start as they wanted to
be seen to have knowledge and competence, even if this was not the case. This was
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despite being told before the completion of the tool that the results were to monitor the
effectiveness of the programme and not the participants’ current ability. It was
therefore decided that 'before' and 'after' questions should be combined with
participants asked to rate both simultaneously at the end of the activity. The
interviews also revealed that some found the questions asked took too long to
complete and so it was decided to reduce the number of questions asked under each
category from three to two. The client interviews were positive with both clients
interviewed finding the impact graph (figure 1) easy to read and understand and were
happy with the categories measured. It was reported that the impact graph solved
issues clients were having over the non-financial measurement of social value and the
communicating of value generated from activities in a clear way that they understood.

Aspiratior
Figure 1: Social Value Impact Graph

The third research stage involved the piloting of the SV measurement tool in its new
format with reduced question numbers and both 'before' and 'after' questions asked at
the same time at the end of the activity. The contractor interview revealed the SV
measurement tool was easy to distribute and collate and allowed the contractor to
monitor the apprenticeship programme against the non-financial metrics used to see
how improvements could be made and to see the impacts of programme decisions on
participant wellbeing. The participant interviews revealed the SV measurement tool
was easy and straight forward to complete and asking both 'before' and 'after’
questions at the same time allowed them to reflect and complete the questions more
accurately. As it was already reported that clients were happy with the presentation
and communication of the results the SV measurement tool was therefore deemed a
success in that for this contractor and the clients interviewed in the research, the tool
allowed the subjective concept of SV to be measured and communicated in an
objective way using non-financial metrics.

CONCLUSION

This paper presented the development of a social value measurement tool that
addressed the tension and conflict at the heart of social value debates; the subjective
nature of the concept and the objective need to measure and communicate social value
practices. Such a tension has resulted in the availability of numerous social value
measurement tools. However, it was found that no existing tool satisfied both the
needs of contractors and several public sector clients simultaneously. The social value
measurement tool developed was based upon the ONS wellbeing survey and utilised
non-financial metrics in the shape of ambiguous terminology. This allowed clients to
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interpret the measurement categories in ways that suited their own needs and allowed
the contractor to communicate the results to several clients simultaneously. The tool
was sought to address deficiencies identified in other measurement tools and to
measure SV in a practical and pragmatic manner. In this scenario, and for the
contractor and clients interviewed the tool was deemed a success. The findings of this
research will assist the construction industry by providing a method of measuring and
communicating non-financial social value that has been accepted and embraced by
multiple stakeholders simultaneously in a way previous attempts at social value
measurement have not. This research contributes to the understanding of how the
subjective needs of social value can be objectively actioned and provides a practical
alternative method to measure social value in a non-financial way that meets
stakeholder needs.
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Indigenous procurement policies encourage the construction sector to provide new
training, employment and business opportunities for Indigenous people suffering from
economic and social disadvantage. However, the success of these policies is often
distorted by the failure of policy evaluations to account for Indigenous perceptions of
social value. Since these often differ markedly from non-Indigenous values, this can
distort the allocation of funds to Indigenous communities and exacerbate the
marginalisation of the communities these policies are meant to help. Drawing on
theories of community-based research, this methodological paper seeks to
reconceptualise approaches to measuring Indigenous social value in an Indigenous
social procurement policy context. Working in partnership with a peak body for
Aboriginal business in Australia, we have co-designed a novel approach to
Indigenous social impact research that recognises the legitimacy of Indigenous
perspectives when investigating the social value Indigenous procurement policies
create. We argue that culturally appropriate focus groups (yarning discussion groups)
are appropriate in Indigenous social impact research because they prioritise
Indigenous people’s experiences of Indigenous procurement policies, rather than
focusing on simplistic policy targets. As a method that promotes community
involvement in social impact research to define how social value is perceived, yarning
discussion groups have significant implications for future research seeking to
represent Indigeonus perspectives of social value. It is concluded the approach
developed here can be operationalised in the field to better understand the nature of
Indigenous social value and the impact created by Indigenous procurement policies in
Australia and other countries with disadvantaged Indigenous populations.

Keywords: community-based research, Indigenous, social procurement, social value

INTRODUCTION

This methodological paper responds to an urgent need for Indigenous social impact
research that is inclusive, relevant and culturally safe and appropriate for Indigenous
people and communities (Rogers et al., 2018). In Australia, an Indigenous person is
someone who is of Aboriginal or Torres Strait Islander descent who identifies as
Aboriginal or Torres Strait Islander and is accepted as such by their community
(Department of Aboriginal Affairs 1981). The terms ‘Indigenous’, ‘Aboriginal” and
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‘Torres Strait Islander’ are capitalised in Australia to reflect their use as proper nouns
signifying the political sovereignty of these groups (Maddison 2019). Indigenous
Australians are a culturally and geographically diverse population who have had
vastly different experiences of colonisation, which has resulted in ongoing systemic
disadvantage (DPMC 2019). This is not restricted to Australia; it is repeated in other
colonised countries with large Indigenous populations such as Canada, New Zealand
and the United States (Maddison 2019).

To address this continuing social inequity, governments in Australia and other
countries are turning to social procurement through new Indigenous procurement
policies (IPPs) to encourage contractors to deliver social benefits to the Indigenous
communities they work in, in the form of work, jobs and training opportunities for
Indigenous people and businesses (Australian Government 2015). Social procurement
involves the use of existing purchasing practices to create direct and indirect outcomes
in disadvantaged communities and IPPs contribute to these outcomes by establishing
purchasing and employment targets from Indigenous businesses and people.
Purchasers must be aware there are multiple forms of Indigenous businesses (Foley
2013). Some businesses may therefore be excluded from IPPs if practitioners apply
strict definitions of what an Indigenous business is. The construction industry is a
major contributor to the implementation and outcomes of IPPs because of its possible
multiplier effects on other sectors of the economy and the fact it often operates in
areas of disadvantage (Loosemore 2016). As the fastest growing industry for
Indigenous employment and one of the largest contributors to IPP requirements (ABS
2017), the construction industry is an ideal lens to investigate the social impact IPPs
create.

The Australian IPP is categorised under Australia's Indigenous Advancement Strategy
that recommends high quality evaluation be integrated into Indigenous policy and be
collaborative, timely and culturally inclusive (DPMC 2018). However, recent
research has argued that IPP evaluations may not align with Indigenous perceptions of
social value, because they rely too heavily on rational contract targets that do not
reflect Indigenous perceptions of social value (Denny-Smith and Loosemore 2018).
Evaluations are rarely, if ever, built into the design of Indigenous policies or
programs, and they are too often undertaken as an afterthought, with insufficient time
or resources set aside for quality evaluations, or not evaluated at all (Muir and Dean
2017). Where they do occur, Williams (2018) notes, they are unlikely to reflect
Indigenous people’s perspectives and experiences because Indigenous people are
often not involved in evaluation design, implementation or reporting. Therefore, there
is an urgent need to decolonise IPP assessments (Rogers et al., 2018). Decolonised
IPP assessments refers to social impact research approaches that are participatory and
empowering and prioritise Indigenous perspectives and experiences (ibid.).

In responding to this need, the aim of this paper is to develop a new community-based
participatory method for exploring the social value IPPs create in the context of a
construction project. By social value we mean the economic, social, cultural,
cognitive and health impacts of a construction project on the lives of the people in the
community in which it is built (Raiden ef al., 2019). Working with a peak body for
Aboriginal business in Australia a new decolonised approach to Indigenous social
impact research is presented, that utilises a community-based participatory practice to
conceptualise a culturally appropriate approach to IPP evaluations. In doing so, we
address the present lack of insight on conducting decolonised research that continues
to hinder Indigenous research generally (Rogers et al., 2018). Thus, this paper makes
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a significant contribution to this area of knowledge, by showing how social impact
research can be decolonised to represent the impact IPPs have in Indigenous
communities.

Decolonised Research

Indigenous social impact research is a culturally and ethically sensitive area, as
research is a “life-changing ceremony” for Indigenous people (Wilson 2008: 61).
Unfortunately, for Indigenous people, the term ‘research’ can be linked to colonial
histories that extracted and claimed ownership over Indigenous knowledge, arts, and
artefacts (Smith 1999), which could limit people's willingness to participate in an IPP
evaluation. To address these historical practices, decolonised research is useful to
represent Indigenous knowledge, perspectives and methods that resist current
evaluation practices in IPPs (Nakata et al., 2012). Given the lack of practical advice
on conducting decolonised research, a community-based participatory approach is
useful for engaging Indigenous people and developing social impact research methods
that address community priorities (Halseth et al., 2016).

Community-based participatory research

Community-based participatory research (Halseth et al., 2016) is based on several
basic principles: involving and consulting Indigenous people as legitimate
stakeholders in research; developing shared understandings about the aims of research
and methods to be used; and appropriately informing Indigenous people about the
aims and objectives of a research project. Community-based participatory approaches
are increasingly being accepted as an important process in decolonising research
because of its collaborative and empowering nature (Simonds and Christopher 2013).
This is important for Indigenous people who have historically been marginalised or
excluded from the research process, which has resulted in research being treated
sceptically and as another form of foreign colonialization and suppression (Halseth et
al., 2016). Thus, community-based participatory ensure Indigenous social impact
research responds to Indigenous communities’ concerns and minimise the risk of
community backlash and non-participation (Nakata 2010).

Conducting Indigenous social impact research with community stakeholders provides
several benefits. First, collaborative work like this brings together diverse actors to
find common values and goals in Indigenous social impact research (Mandell et al.,
2016). Second, working with Indigenous stakeholders to design appropriate social
impact research resists relegating Indigenous knowledge to the status of the 'other’,
which promotes Indigenous perceptions of social value in the research process (Smith
1999). Third, this approach involves Indigenous stakeholders from the outset to
understand what is important to them, to provide some control over a social impact
study with some investment in the results, and to utilise a flexible and project-specific
methodology that responds to the key social value priorities to the community in
which a project is being built (Price et al., 2012). Wilson (2008) summarises the
benefits of conducting research with Indigenous stakeholders, in that it: helps clarify
and define research approaches and methods in Indigenous terms; helps researchers
learn more about Indigenous research methods; and builds relationships with the
Indigenous community, an important aspect of ethical Indigenous research.

As Simonds and Christopher (2013: 2186) state, community-based participatory
practices are an “orientation to research that advances the development of culturally
cantered research designs...as well as the integration of Indigenous research
methods”. From a social value perspective, The Urban Aboriginal Knowledge
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Network (2015) indicates that such research should be: grounded in community
priorities of what constitutes social value; constructed and co-designed between
Indigenous stakeholders and social impact researchers; respectful of Indigenous
languages, cultural protocols, values, lifecycles and gender(s); beneficial to
Indigenous people and organisations who are active participants in social impact
research at the level of their choosing; supportive of principles of utility, self-voicing,
access and inter-relationality, ownership, control, access and possession of social
impact research outcomes; and respectful of Indigenous people’s research approaches
and protocols, including the methods used to conduct research like story-telling and
yarning (Drawson et al., 2017). Drawing on these principles, the following section
shows how community-based participatory research has been conducted to develop a
culturally appropriate Indigenous social impact research method.

Research Design

Following the principles of community-based participatory research above, the
authors worked with the New South Wales Indigenous Chamber of Commerce
(NSWICC) to co-design a method for investigating the social value IPPs create.
NSWICC is the peak body for Aboriginal business in New South Wales. NSWICC
supports the development of Aboriginal businesses and employment in partnership
with the NSW Government (NSWICC and NSW Government 2014). Adopting
collaborative yarning (Bessarab and Ng'andu 2010), we have co-designed a new
method that guides the conduct of social impact research with Indigenous
communities. As such, the research design is also consistent with recommendations
that community-based and Indigenous research be collaboratively designed (Muir and
Dean 2017). Assuming a relational constructionist ontology, which recognises the
cultural, relational and community-based nature of social value (Grandy 2018), it
adopts a relational epistemology that draws attention to the role of relationships with
people and things in helping to construct and understand how social value is perceived
(Thayer-Bacon 2010). This is important in community-based and Indigenous
research, where undertaking consultation and collaboration with community members
prior to designing research requires authentic relationships that allow the researcher to
discuss and understand community issues and promotes familiarity between
researchers and communities, which enhances the rigour and outcomes of community
research (Halseth et al., 2016).

Founded in social constructionism and recommended for being theoretically rigorous,
decolonised social impact research designs can provide an intrinsic perspective on
Indigenous social value that can result in positive social change (Phillips 2011).
Social constructionism privileges the role of communication in the development of
jointly constructed meaning. Social constructionist assumptions, therefore, have been
developed to understand Indigeonus social reality is based on the relations and
connections humans have with the living and non-living world (Chilisa 2012). Thus,
Nakata et al., (2012) recommend that decolonised social impact research design must
not be a simple framework and must address complex Indigenous knowledge spaces
to understand Indigenous worldviews, colonial experiences, contemporary dilemmas,
and future goals. The value of a decolonised Indigenous social impact research design
is that it actively subverts colonially derived research approaches, requires researchers
to reflexively theorise about how knowledge is generated, and incorporates methods
that resist colonisation and prioritise people’s lived experiences of Indigenous social
procurement (Weston and Imas 2018). This research adopts Weston and Imas' (2018)
hybrid-liminal decolonised approach, which is reflexively constructed and where
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colonially derived methods are subverted and combined productively with the
engagement of local Indigenous people. The result of this is the yarning discussion
group method that will be employed in the research.

Co-Designed Research

In co-designing this research with NSWICC, to effectively evaluate the social value
created by IPPs within the principles of community-based participatory research, we
used collaborative yarning to reached shared understandings about the research
methods and processes that will be used in the field. Yarning is an Indigenous cultural
form of conversation and in this case, collaborative yarning involves researchers and
stakeholders exploring and discussing similar and different ideas and explaining
concepts to each other that are relevant to Indigenous social impact research,
including how social impact research should be conducted and the methods used to
collect data (Bessarab and Ng'andu 2010). As a mode of inquiry, yarning is gaining
increasing prominence as a rigorous tool for decolonised research (Leeson ef al.,
2016). Our initial yarns highlighted NSWICC's concerns with the current state of
Indigenous procurement policies, including the sustainability of Indigenous businesses
who may become dependent on Indigenous procurement policies for continuing work.
Face-to-face workshops then provided a chance to properly develop a
researcher/stakeholder relationship that helped clarify the research objectives and
methodological approach. The researcher is not Indigenous but having childhood
friends who are Aboriginal and Torres Strait Islander people drives their interest in
this space. This has taught them that respectful Indigenous research must be guided
by Indigenous stakeholders, which was integral to developing the relationship with
NSWICC that has respectfully interfaced Indigenous perspectives with western modes
of research (Leeson et al., 2016).

In developing and designing the methodology for the project, the issue of IPP
evaluation was initially raised with NSWICC, suggesting that existing assessment
frameworks can be too restrictive or too general, thus not reflecting the changes that
people experience as they interact with Indigeonus procurement policies. In response,
it was suggested by NSWICC the project needs to work with community to find out
what is important, to them, to be investigated in an IPP evaluation. NSWICC advised
the author that focus groups could be a culturally appropriate way to involve
community in this process and learn more about what indicators of social value should
be measure and the appropriate ways to measure those indicators. As a method that
allows participant stakeholders to talk about objects and events, thus constructing their
own perspectives using their own categorisations and associations, the focus group
method is particularly relevant for investigating Indigenous social value (Stewart and
Shamdasani 1999). Focus groups are particularly important in community-based
research, where community members can contribute to the design, implementation
and reporting of data collection processes (Viswanathan et al., 2004). However, focus
groups risk dominant voices restricting others from freely participating in the
discussion, and therefore must be adapted to be culturally familiar to promote an open
discussion allowing attendees a chance to speak uninterrupted (Schneider and Kayseas
2018).

For the above reasons, it was decided a more culturally appropriate method of
conducting focus group discussions was required, called a yarning discussion group.
Yarning is a culturally safe Indigenous style of conversation and story-telling that is a
valid method for gathering qualitative data (Bessarab and Ng’andu 2010).
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Storytelling is also a deeply embedded tradition to Indigenous people around the
world, which allows people to explain their past and future, celebrate their
achievements, organises and gives meaning to their experiences, and motivates their
actions (Nakata 2010). Stories are inseparable from theory because they make up
theory and are therefore real and legitimate sources of data and ways of being (Gabriel
2018). Furthermore, when used in community-based participatory research, yarning is
effective for embedding Indigenous perspectives and methods in the research process
(Drawson et al., 2017). Yarning methods, then, are a culturally respectful alternative
for traditional focus group discussions (Wilson 2008). Yarning methods are therefore
a novel approach to investigate the nature of Indigenous social value that
acknowledges and respects Indigenous cultural practices.

As a method for gathering oral knowledge central to Indigenous cultures, Bessarab
and Ng’andu (2010) argue yarning is a valid and rigorous method for conducting
research with Indigenous people. Chilisa (2012: 131) links the growing acceptance of
yarning as a valid research method to theories of ethnophilosophy, that recognise
Indigenous people’s experiences are encoded in language, folklore, stories, songs,
artefacts, culture, and values, that provide “other ways of data collection, analysis, and
interpretation of the worldviews of postcolonial and Indigenous societies”. Yarning
discussion groups are a hybrid-liminal decolonised method because they incorporate
Indigenous cultural practices, protocols and forms of knowledge sharing, while
subverting the colonial connotations associated with formal focus group discussions
and research generally. Therefore, yarning discussion groups create a more
comfortable setting for exploring Indigenous social value than traditional focus groups
and is consistent with Indigenous cultural knowledge and protocols.

Yarning Discussion Groups

Implementing the yarning discussion groups will involve appending yarning group
sessions to several business seminars and workshops NSWICC will hold in 2019.
Obtaining ethics clearance to undertake the yarning groups was a complex process
requiring ongoing discussion with a University Human Research Ethics Committee
(HREC) (HC180886). For example, HREC preferred the research to be conducted
from a critical arms-length distance. However, Weston and Imas (2018) assert that
engaging participant stakeholders from a distance inhibits learning of new knowledge
and continues to marginalise Indigenous perspectives and knowledges. To overcome
this dichotomy, we have allowed provision in yarning discussion groups for 'telling
space', a culturally appropriate form of self-identification reflecting Indigenous
cultural practices that assist in building the researcher's credibility in the yarns
(Williams 2007). At the beginning of each yarn, the researcher will tell space by
introducing themselves and explaining their motivation for conducting the research, to
build rapport with attendees.

Overall, five yarning discussions will be held in various locations across NSW. The
sample size of each yarning group will be five to fifteen participant stakeholders.
Smaller groups for yarning discussions are a more practical approach to setting up and
managing a group that presents greater opportunity for people to talk, allowing deeper
discussion of the complex subject of Indigenous social value (Krueger 1994). In total,
the sample size will involve between 25-75 participant stakeholders. A smaller
sample size (e.g. c. 25) means a study can achieve more depth and significance while
a larger sample size (c. 75) can maximise the importance of the project (Charmaz
2012). Yarning discussions will be semi-structured in a way that allows researcher
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and participant stakeholders to converse together in a relaxed manner and explore
topics of interest relevant to the study of Indigenous social value (Bessarab and
Ng'andu 2010). We draw on recent research on 'cultural counterfactuals', and their
influence on Indigenous social value creation (Denny-Smith and Loosemore 2018),
for the semi-structured framework of yarning discussion groups.

The research team will use an electronic audio recording device to record the
discussions and physical notes will be taken on butcher’s paper in view of all
attendees, to promote transparency of recorded information. Electronic recordings
will be transcribed and de-identified to prevent stakeholders from being identified,
unless they indicate specifically it is ok to retain their personal information, as a way
of promoting Indigenous ownership of research outcomes (Drawson et al., 2017). The
purpose of visible notes is twofold. First, it promotes transparency in data collection,
as attendees will witness notes being taken down. Second, it allows co-analysis of the
initial data, where the research team can ask summary questions of participant
stakeholders to confirm the knowledge that has been shared (ibid.). This will ensure
the research team gathers relevant data, improving the accuracy and reliability of the
gathered data. Thus, the data will be initially thematically analysed based on
emergent themes in the handwritten notes. Emergent themes will be summarised and
confirmed with participant stakeholders, supporting a constructionist paradigm and
providing a rich and detailed account of data (Braun and Clarke 2006).

Inductive thematic data analysis will be conducted in three stages. First, concept
maps (Wheeldon and Faubert 2009) developed during yarning groups will highlight
key concepts and themes that arise from the yarns and allow participant stakeholders
to better frame their perspectives of what should be included in Indigenous social
impact research. Concept maps are suited to Indigenous social impact research
because they can inform narratives about aspects of Indigenous social procurement
and the impact it has on people's lives and communities (Chilisa 2012). At the
conclusion of the yarns, the researcher will summarise concept maps with all
participant stakeholders in attendance. This co-analysis ensures the data represents
the contributions of stakeholders and that no data had been forgotten. Second,
electronic transcripts will be analysed using Flick's (2006) coding strategy to
inductively identify emergent themes and relationships that illustrate how Indigenous
people perceive and make sense of social value. Third, in keeping with the principles
of community-based and decolonised research, analysed transcripts will also be
distributed to stakeholders for their assistance in ensuring the analysis represents their
contributions and remains relevant to topics important to them.

CONCLUSION

This paper proposed a decolonised approach to evaluating the social impact of
Indigenous procurement policies in Australia. Guided by principles of community-
based participatory research, we have engaged in a decolonising process with
NSWICC to co-design a new approach to Indigenous social impact measurement in
Australia. Our yarning discussion group method embeds Indigenous cultural practices
and forms of knowledge transmission to effectively understand the nature of
Indigenous social value. This new contribution to social impact research recognises
the importance of Indigenous perspectives in evaluating Indigenous procurement
policies and demonstrates how academia can effectively engage with the people and
community's Indigenous procurement policies impact. Moreover, it demonstrates
that, to evaluate whether social procurement has its intended effects on disadvantaged
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groups, beneficiaries must be involved in evaluation design, operation and reporting.
We are currently finalising dates for holding yarning discussion groups and recognise
that empirical validation will substantially improve the validity of this method. This
research benefits social impact researchers and policy evaluators, who can
operationalise our method and conduct Indigenous social impact research. The
philosophy behind our method, that embedding cultural practices into social impact
research is a valid way of evaluating social procurement initiatives, could be applied
to other disadvantaged populations globally to produce research outcomes that
accurately reflect how they are impacted by social procurement initiatives.
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There is continual need to describe building work. Whether programming,
estimating, issuing instructions, writing up a journal or other activity, it is difficult to
conceive of project situations where such descriptions are not required. It is therefore
surprising to find that there is no standard method of describing the physical effort of
construction used in the UK. The descriptions in general use in the UK are derived
from SMM/ NRM2 (1922-2013) and from quantity surveyors’ methods of working.
Despite such descriptions being thought to inform about building work, those nine
documents, spanning a century, state that labour and other items are not included,
deeming that contractors must allow for them. Coupled with that situation, current
tendency toward collaboration between designers and contractors at early stage of
design increases the need for a means of communication between the parties which
expresses financial consequences of designers’ decisions. This paper, via critical
literature review and comparison of editions, exposes misunderstandings surrounding
the use of SMM/NRM2, looking at why it is criticised for failing to do that which was
never intended, how information which it is expected to provide may be given
effectively, and how a system of dealing with that additional information can
synchronise with the existing. The method of constructing such a system requires that
‘work’, and the products of that work are defined in a particular manner so that it may
be observed and recorded. By document analysis and literature synthesis, the
requirements for such definition are examined and suggestions given for further work
in the field. It is hoped that development will pave the way for a comprehensive
standard method of description of building work that takes all factors of contractors’
construction cost into consideration.

Keywords: building work, communication, cost significance, descriptions

INTRODUCTION

A chain of events leads to a need for description of building work; the goal - to supply
a product whose quality and price are acceptable to the client. Price is established by
listing the 'work' to be done and asking contractors for rates for the items listed. It
follows that description of the work should be full and accurate.

Descriptions of work currently supplied to contractors for pricing in the UK stem from
the use of SMM/NRM?2, and are not ‘full’ (Lee et al., 2014; RICS, 2013) - hence the
part that is supplied is in accord with the rules of those documents and quantity
surveyors’ methods of taking off and abstracting , but what is not supplied has to be
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estimated by the contractor. Additionally, although the contractor may be aware of
the sort of information that is not included, there is no way of discovering the quanta
applicable to a specific building unless a further ‘take off’ is carried out by the
estimator.

That situation comes about because quantity surveyors were originally ‘measurers’,
working for contractors, measuring and listing the work in their own individual way.
(Thompson, 1968). They had constant contact with builders, sites and operatives were
in touch with costs and aware of the causes of cost variation. The change to working
for client bodies meant losing contact with builders’ cost, becoming more conscious
of clients’ costs, i.e., builders’ prices, and less concerned with either description of the
work or builders’ profitability. Their way of measuring was included in the
compilation of the Standard Method of Measurement of Building Works (SMM)
(1922), satisfying contractors’ complaints of variation in descriptions which
estimators had to price, providing an equal basis for tendering, but containing
problems which were not then or now immediately apparent. One is that the
descriptions to be priced are not of pieces of work but of measures, e.g., brickwork is
given as a number of square metres of a certain thickness of walling, rather than as
walls - an abstract concept rather than a piece of work. Another is that the contractor
is deemed to have included all necessary labour in the rates despite being given little
information about intricacy or practicality of the work. That situation has changed
over the years; early editions of SMM appeared to recognise intricacy, indicated in
items such as 'plumbing angles', (removed from 5th edition onward); later editions
tend to measure fewer items, particularly if they are not 'cost significant', (to the
client). Skoyles, (1981), opined that ‘For any industry it is necessary that the designer
should be aware of the financial consequences of his design decisions’.

Problems such as those mentioned above give rise to contractors' complaints that bills
of quantities (BQ) do not describe their work adequately. The knowledge gap resides
in the fact that descriptions in contract documents based upon SMM/NRM?2
intentionally do not describe some elements of cost, particularly labour. There
appears to be no relevant previous research upon the content of descriptions. Work
study might be thought to provide answers, but it is pitched at micro level on the one
hand, and the 'elements' are selected by the observer on the other, neither of which aid
this study in its aim of establishing standard descriptions of building work that can be
used for many purposes.

The problem to be solved is to provide descriptions which are full and accurate,
leading to prices which are full and accurate. It is necessary to find a way for
information previously excluded to be given to estimators such that the intricacy and
relative difficulty of the work is expressed, preferably whilst blending with the
existing method of measurement so that change may take place smoothly. To do that,
determining the effect of information content in the method of measurement when
describing building work, and understanding the degree of change in such descriptions
over time is important.

LITERATURE REVIEW

Information required for construction comes from various sources: designer’s
drawings and specification, quantity surveyors' taking-off, experience and training of
contractor’s site staff, and not least, the training of site operatives. Daltry, (1971)
recognises two types, ‘technical’, contained in drawings, specifications, and bills of
quantities (BQ), and ‘control’, defining operations, sequence, duration, resource
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availability, outputs, etc. Descriptions of 'work', wherever sourced, stem from the
century of use of SMM/NRM2, (1922-2013), so all who are trained to be quantity
surveyors, estimators, cost managers, and so on are inculcated with it. Consequently,
all descriptions tend to be in SMM terms, particularly omitting items relating to cost
that SMM/NRM2 do not measure.

In synthesising cost, estimators have, in effect, to construct a virtual building, making
it essential that the fullest possible information be contained in the descriptions priced.
Thus, there is an intimate connection; cost should be established by the information
contained in descriptions. Less than full information leads to more uncertainty
regarding cost. Singh and Banjoko (1990) make the point that contractors are
expected to use the best of cost estimating and control methods whilst their revenue is
based on a less accurate method.

Descriptions should be so constructed that contractor’s costs can be recorded and
feedback from site be checked against them. The RICS (1966) agreed with that view
of estimators’ needs, stating as a fundamental duty of the quantity surveyor that
accurate and adequate information must be given to the estimator so that the exact
nature of the work may be understood.

Nelson (1969), proposing criteria for an information system, includes:

1. Should have operation and task units corresponding to real pieces of work

2. Ability to be sorted into aggregations of like materials, labour skills or plant

3. Packages provided for all tasks, identifying resources, restraints, workpiece
identification, location and definition

4. Provision for reporting task progress, resources used and stock

Bandi et al., (2014) appear to agree with Nelson about information requirements, and
list shortcomings of BQ, identified by over 20 authors, summarised as follows;

1. No help in programming or work sequencing.

2. No grouping by similar operations, type of operation or activities.
3. No work locations.

4. No reflection of design/production interaction or buildability.

5. No information to establish working time of labour or plant.

The Cabinet Office (2011) saw current information as inaccurate, insufficient and
indefinite, causing additional expenditure of 20 to 25%. The resulting report led to the
production of PAS 1192-2 (CIC, 2013), requiring ‘collaborative working’, identifying
the collaborators as designers and contractors, requiring contract documents to be
aligned with ‘industry standards’, assuring that no additional work will be necessitated
because the same information ‘has always been produced’. That could be helpful if
the previously produced information had satisfied the needs of all users. The
assurance that the same information will be given leads to the thought that therefore
the same lack of necessary information will be involved, and the information will
continue to be ‘inaccurate, insufficient and indefinite’.

‘Collaborative working’ and information management has been examined by a
number of researchers (Fisher and Li Yin, 1992; Moore and Dainty, 2001; Anumba et
al., 2008; Demian and Walters, 2014; Collinge and Connaughton, 2017), some finding
that scant attention appears to have been given to the quality of the information, and
that integrated project culture had not developed from the exercise.
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For descriptions stemming from SMM/NRM2; the RICS (1966) rule that surveyors
can word descriptions in any way they wish provided the required information is
included, hence the documents are responsible for the content, not the wording of
descriptions. However, over the past 60 years descriptions have tended to become
standardised (Fletcher and Moore, 1965; Monk and Dunstone, 1965; Conseil
International du Batiment (CIB), 1993; RIBA Enterprises, updated monthly). The Q.S
Committee of the RICS (Ferry and Holes, 1967), recommended a form of analysis to
make for accurate estimating and costing and better use of data produced by quantity
surveyors. Lee et al., (2014) warn against “fitting an item to a standard description
rather than ensuring that the description fits the item”. It would be beneficial if the
current information system were of maximum use to both client and contractor, but
whilst the industry does not recognise that it is the system itself which is fragmented,
there will be no pressure for improvement. The pity is that when quantity surveyors
produce abstracts, information is discarded which contractors could use at a later
stage.

The UK is not alone in using descriptions stemming from SMM/NRM. Because of its
long standing, SMM has been used as an exemplar for countries around the world. It
is in use in Australia,(Rosli et al., 2006), the Caribbean, (Rosli et al., 2006), China,
(Yuan and Shen, 2006; Utterback, 2017), India, (Bureau of Indian Standards, 1987),
Malaysia, (Bandi et al., 2014), Pakistan, (Rosli et al., 2006), South Africa and other
African countries, (Africa Association of Quantity Surveyors, 2015; Siglé et al., 2015)
and New Zealand, (Rosli et al., 2006). The USA and Canada use a similar method,
based, as are SMM/NRM2, on the premise that information regarding work involved
in an item is defined by describing measures of the product of that work, not by
consideration of the labour involved. (Project Management Institute, 2006-11).

RESEARCH METHOD

The research method is qualitative in that it consists of two examinations scrutinising
in depth the documents germane to the issue in order to determine the effect of
information content in the method of measurement when describing building work,
and to understand the degree of change in such descriptions over time. The first was
to search all editions of SMM/NRM2, looking to see the effect of changes and
quantity surveyors’ methods of working.

In the second examination, a comparison has been made between similar sections of
the earliest and latest editions, i.e. SMM1 Bricklayer section with NRM2 Masonry to
establish some of the differences between them (Table 1). The effect is measured
subjectively using a Likert scale of 1 to 5, where 1 represents no effect on the
information supplied in descriptions, 2 is a small loss of information, 3 a significant
loss, 4 a considerable loss and 5 complete loss. Figure 1 shows these results as a
histogram. The information needs of operatives on site highlighted by Nelson’s
(1969) criteria, and the work of Bandi et al., (2014) were used as a basis for
examining the differences.

Results of Examinations
The results of the two examinations carried out on the documents are as follows:
The most apparent items of the first examination and implied consequences were:

6. Measuring walls, etc., on centre lines. This treats all walls as if they are
straight or curved, so does not allow for intricacy of angles and junctions. That
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might be satisfied by separate measurement of each, but there are no such items
in any edition.

7. Measuring work in with general items when it must be carried out separately
(e.g. beam filling; pointing exposed edges of DPC), thus aggregating differing
pieces of work, i.e. pieces of work where one or more depends upon completion
of another.

8. Measurement of items as 'extra over'. This is convenient for measurement but
can make for more calculation by the estimator.

9. Deeming work to be included when it, and its timing, cannot be calculated from
the information provided. This passes the requirement for collecting data,
together with its attendant cost, to the contractor.

10. Measuring deductions is not measuring 'works', nor is it necessarily measuring
a lack of work, it merely measures lack of materials. Measuring areas around
openings would allow for identification of any cost differences.

11. Measuring and describing net area omits information about overall size or
shape.

12. Arbitrary divisions hide the possibility of actual cost difference, e.g.
'"Thickness and width or girth n.e.300mm stated'; "Thickness and width or girth
over 300mm but n.e.600mm stated'; "Thickness and width or girth thereafter in
300mm stages'. Actual sizes would be more useful.

13. Excavation given in stages of 2 m. presumably to reflect the extra effort and
difficulty involved. A 'standard method' should treat all work in a similar way.

14. Aggregation of items which are not precisely similar.

The second examination compares SMM1 Bricklayer section with NRM2 Masonry.
The resulting table is too long to show here, but Table 1 below gives the first 8§ SMM1
Bricklayer items with assessment of the effects. A histogram of the effects is shown in
Figure 1.

It can be seen that the greatest effect has been in the complete loss of 62 of the 124
items in the one area of Masonry, (column 5) whereas only 8 have been retained from
the original edition (column 1)

The results show that the main ways in which NRM2 has reduced the number of items
covered is (a) giving individual architects and quantity surveyors the responsibility for
providing information in drawings and descriptions by making them mandatory, thus
tending to reduce the ‘standard’ aspect, (b) allowing many more items to be ‘spot’
items (because of the number of things not mentioned), again reducing the
standardisation of description, and (c) by deeming more information to be included,
which means that responsibility for its provision has been removed from the client and
added to contractor’s risk.

It seems that those changes run counter to the needs of estimators as expressed in
RICS (1966). Such changes may have occurred because clients feel the cost of
providing information to estimators is too high, some of the information seems to be
unnecessary, and much information seems not to be used.

DISCUSSION

SMM/NRM2 never describe work. They lay down rules for what should be included
in descriptions of ‘works'. ‘Work’ and ‘works’ appearing as singular and plural
indicate a noun, as does the regular use of ‘the’, (adjective, definite article). The word
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therefore cannot be describing the physical effort of the verb ‘to work’, it refers to
output - ‘a (piece of) work’, ‘the works’. In addition, every edition of SMM/NRM?2
indicates that it does not, and is not intended to, describe ‘work’ i.e., the physical
labour of construction.

Table 1 Comparison of similar items in SMM1 and NRM?2

SMM 1 NRM 2 Effect
(29) Desc bks and mortar also the bond. Mandatory info. 1,3, 4, 1
Bkk in rods sup of 272 feet red to 1 2 B or in yds Unit, m?, thickness stated 1
sup red to 1 B, or if ex 3 %2 B may be yds cu.
Bkk in retaining walls shall be sep. given Not mentioned 5
%2 B walls in ft or yds. sup, and 1 B walls if faced or  Unit, m?, thickness stated 1
fair b.s.
(30) Footings reqd under London Bldg Act or Bye =~ Not mentioned 5
Laws of Local Authority, msd in acc herewith and
inc w. gen bkk
(31) All ddts msd net sizes of opgs and recesses, 3.3.2.(1)(a) Deemed inc. note 5. 3

inc. ex width of int reveals, no ddt made for ends of  Items 1,2,3, note 6
lintels, steps and sills

No ddts for strings, sills, lintels and the like n.e. 3”  Ditto 3
thick

Ddts for stonework terra cotta work and concrete Ditto 3
lintels above 3" in height

(32) Bkk in backing to masonry given separately Items 1,2,3, Level 2 - 4, note 1 4
and so desc.inc all cutting and waste for bonding

(33) Bkk in underpinning shall be given sep. and so  Not mentioned 5
desc.

Wedge up underpinning, ft. sup. and desc. Not mentioned 5
(34) Rough cutting in ft. sup inc. waste. Deemed inc. 1. 5
Cutting various types of bkk given sep. Deemed inc. 1. 5
(35) Bed plates and sleepers on top of walls in ft. Not mentioned 5
run unless msd with bkk. If > 4 %4 on bed, width

stated.

(36) Bkk raising old walls or on girders given sep Not mentioned 5
and ht commencing stated.

Prep. tops of old walls for raising in ft. sup. Not mentioned 5

Figure 1 Effects of changes in descriptions
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EFFECT

With the word having both a noun and a verb meaning, some users of the document
may be dissatisfied - they expect it to be useful for work scheduling, programming,
and other issues which depend upon labour time and output, believing it to describe
‘work’ in the verb sense.

The fact that it does not takes nothing from its usefulness in establishing total material
requirements, but other of its characteristics deny its direct use on site, e.g. arbitrary
aggregation of all sizes of concrete columns above or below a stated sectional area,
means site management have to re-calculate the quantity of concrete required for each

79



Hussey, Thurairajah, Ginige and Goulding

cross-section and height for ordering purposes. Similarly, aggregating brick walls of
the same material and thickness is no help in allocating the next piece of work, or for
ensuring materials are stacked in useful positions.

Production of an artefact may require several items under the existing system, e.g.,
there may be an item of ‘brick walls’, others of ‘Extra over walls for opening
perimeter at jambs’, ‘Forming cavity’, ‘attached projections’, etc. Items of similar
description are aggregated, so that the result is not even a part of an artefact, it can
represent several parts of many artefacts, such that the description of an individual
piece of work is obliterated.

Descriptions of items produced by current methods are not wrong, they do what they
intend - provide common ground for tenderers. Unfortunately, over the past century,
the myth has been established that what is supplied is adequate; i.e. contractors should
know and allow for everything not described, simultaneously bearing the cost of
collecting information but not having the opportunity to reflect that cost in the tender.

In addition to problems of description, there is usage of the word ‘cost’ to consider.
Costs, as far as clients are concerned, are dealt with by quantity surveyors rather than
designers, (despite designers being responsible for creating cost), so it is likely that the
collaborative effort described in PAS1192-2 is expected to be between clients’
quantity surveyors and contractors' surveyors. Quantity surveyors work in terms of
client’s costs, i.e. contractors’ prices set against SMM/NRM2 descriptions, (which
exclude descriptions of some items of contractors’ cost). If collaboration is to be
successful and equitable, it would be more appropriate to be dealing with contractors’
costs, not their prices.

The requirement on site is a system of describing what is needed of the operatives,
given the physical restraints of the work itself, its starting and stopping points, the
limits imposed by specification (e.g., work shall not rise by more than X in any one
lift), restraints imposed by Health and Safety Acts upon weights lifted, length of
working day, and so on. These are calculable when feedback of such information is
available from sites, but in order to obtain that feedback, work descriptions must be in
the same terms.

That seems a monumental task, but on every site such duties are carried out daily.
They are informal, however, with no standardised method, leading to a lack of
records, loss of inbuilt knowledge, failure to learn by past mistakes, re-work and
consequent costs. The solution does not lie in further revision to SMM/NRM2, or in
legislative measures such as PAS1192-2; to establish a method for universal use, the
information is already possessed by the industry informally, but there is no industry-
wide attempt (if any) to organise it rationally; if it were to do so, companies could
become more efficient, less wasteful, more profitable.

A stumbling block is that contractors expect work to be described, but somebody else
should deal with it. The existing system will not be replaced by clients’ advisors
because it suits the clients’ purposes; describing work might be at their cost with no
obvious reward. Equally, contractors would find it difficult to co-operate in producing
something of overall benefit, but which required close observation of their working
practices. A system so produced could be regarded by clients’ professional advisors
as contravening anti-collusion laws. Because of that, it might need to be instituted by
Government, as the major client of the industry.
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If clients feel, as suggested earlier, that the cost of providing information to
contractors is too high, it might be pointed out to them that they do not know the cost
of not providing information - could some costly mishaps of recent years have been
due to lack of or incorrect information?

CONCLUSIONS

Current methods do what they say they intend - measure building ‘works’ - but do not
attempt to, and are not capable of, describing building work. For contractors to
establish their costs with precision, a method of description is needed which
supplements the measurement method with full information about work pieces to be
executed, enabling the labour, plant and equipment to be identified, allocated,
managed and recorded. It is envisaged that the system will be considerably more
detailed than SMM/NRM?2, with no items of ‘extra over’; nothing that is ‘deemed to
be included’; capable of being aggregated into SMM-type units or architectural
elements as necessary.

The proposed system would incorporate all changes indicated above, plus others
found necessary during study, satisfy the information needs of operatives on site,
conform to Nelson’s (1969) criteria, and deal with the complaints of the numerous
authors linked in the work of Bandi et al., (2014). Use of such a system could lead
rapidly to the construction of a database of builders’ costs connected to a library of
descriptions of realistic pieces of work whilst being able to be aggregated to find more
accurate averages for use with the Standard Method of Measurement, and perhaps to
discover more practical groupings of items.

Benefits could be in avoiding re-work; not repeating that which has been carried out
by quantity surveyors; making design costs more apparent, leading to less materials
wastage; contractors could find it easier to value variations and be paid for them at the
end of the month in which they are carried out, making for improved cash flow.
Additionally, it would be possible for all stakeholders to use the system, aggregating
whichever parts of it are necessary for their purposes - architects' elements for some
needs, into ‘similar materials’ units for others, into production-based units for use on
site. Ongoing work is establishing criteria for such a method of description.

The contribution to knowledge will be in extending the information given to
contractors so that they are not only pricing on an equal basis, but with the addition of
rational and complete information so that tenders can reflect actual cost.
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Recent directives expressed by the European commission are targeting that 70 percent
of non-hazardous construction and demolition waste should be recycled compared to
the current ratio of 50 percent. The common assumption is that these goals are
achievable by putting pressure on the construction industry. It is however unclear
how these figures can be achieved. Even though there's been a strong focus on waste
management activities within the construction management literature, especially
during the design and construction phases, the actual work performed by
subcontractors is often missing. In particular, the role of the demolition company that
is in charge of both the handling of waste on site and its distribution afterwards is
overlooked. This paper aims at identifying and analysing the perceived challenges
met by these companies to increase recycling. To do so, we build on institutional
work which enables us to identify taken for granted institutionalized behaviour on a
micro level. Drawing on qualitative research methods, we collect empirical material
through semi-structured interviews with both site managers and demolition sub-
contractors and observation of practices on site of renovation projects in the region of
Gothenburg, Sweden. The result identifies how current institutions are maintained
and reproduced, preventing the development of new practices and which actors may
disrupt the existing institutions and thus enable change towards more sustainable
waste management practices.

Keywords: barriers, waste, demolition, institutional work, sustainable agenda

INTRODUCTION

The focus on sustainable goals and the development of circular economy concepts
have put the construction sector under pressure to reduce its consumption of material
and energy. Whereas the construction processes have improved, the sector is still a
major contributor to the large amount of waste generated annually within the
European union being responsible for 25-30% of the total amount of waste. In an
attempt to decrease these figures, the European commission is maintaining its pressure
by issuing again directives aiming at increasing the amount of non-hazardous waste
recycled to 70% (European Commission, 2016). Accordingly, the sector needs to
improve and align its practices towards the new targets; waste should either be
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avoided or reduced by optimization of material and processes and start to produce
benefits for construction industries.

However, even though a large academic production illustrates the potential of
Construction and Demolition Waste (CDW) by providing simulations, life cycle
analysis, and mathematical models, and holds with the new directives most of the
construction companies are not yet achieving the expected level of reuse or recycle.
In particular, the potential of Renovation and Demolition Waste (RDW) is far from
been realized (Jin et al., 2019). Studies have identified a number of barriers to explain
this situation, beside the low quality of CDW material: Lack of interest and demand
from clients; negative attitudes towards reuse practices; lack of training (Park and
Tucker, 2017), contract forms, lack of space and information on site (Sezer, 2015), or
different valuation practices (Bosch-Sijtsema and Buser, 2017). To overcome these
barriers, the majority of the papers insist on ensuring that the construction actors
comply with the guidelines and implement the strategies to recycle waste construction
materials (Wu et al., 2017), or that these policies and guidelines should be optimized
and reinforced (Bosch-Sijtsema and Buser, 2017, Ajayi et al., 2017, Wu et al., 2017).

However, the scholars within sustainable transitions have shown that governmental,
national and local legislations and incentives are not enough to ensure the application
of new directives but require a transformation of the existing and often taken for
granted established way of working (Grin et al., 2010). So, to look at how the
established way of working in RDW management (RDWM) can be transformed in
order to adopt more sustainable practices, we build on the concept of institutional
work. This enables us to get insights into micro-dynamics of institutionalization to
discuss some of the challenges of renovation waste management and inform on the
lack of generalised processes. In this paper we focus on the demolition companies
and their role RDWM process. We are interested in identifying in their discourse
which aspects are mobilized to account for the stability of the actual practices and may
constitute barriers to the implementation of changes; which aspects are indicating a
possible transformation or creation of new practices; and which ones may constitute as
disruption of the actual practices.

Whereas the contractor role is often seen as central in this discussion (Alzahrani and
Emsley, 2013), we choose to move our focus to the demolition companies and the role
they play in RDWM. These companies though often in charge of the deconstruction
and demolition of waste on site are often disregarded in the discussion (Bosch-
Sijtsema and Buser, 2017). However, their role become central, especially in a
Swedish context, as they are not only organising and executing the work on site but
commonly decide on what happens to the material afterwards.

Our premise for this paper is that there is an institution of RDWM in which a common
understanding is shared of what the formal and unformal processes are as well as
norms of conduct, contractual agreement and taken for granted behaviour and shape
and are shaped by actor's behaviour (Hampel et al., 2017).

After a presentation of the theoretical frame and the method, we present the outcome
from the empirical material and a concluding analysis. The paper contributes to a
better understanding to the barriers to improve RDW management practices but also
identifies the possibility to change these practices for the construction sector to
contribute substantially to the achievement of a sustainable agenda.
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Theoretical Frame

To study the lack of efficient RDW Management under the new legislation frame, we
adopt the lenses of institutional work as it enables us to study how actors rather “than
accepting institutions as innately enduring and their effects as immutable, and to
explore the practices and processes associated with actors’ endeavours to build up,
tear down, elaborate, and contain institutions, as well as amplify or suppress their
effects" (Hampel ef al., 2017, p.3). Here we define institutions according to Suddaby
and Greenwood (2009, p. 176): 'an institution may take the form of juridical
regulations, informal rules or codified social arrangements, norms of conduct, or
cognitive structures that provide understanding and give meaning to social
arrangements’. According to (Greenwood et al., 2008, p.4-5) institutions can be
described as ‘more or less taken-for granted repetitive social behaviour that is
underpinned by normative systems and cognitive understandings that give meaning to
social exchange and thus enable self-reproducing social order’. Institutions are
socially constructed and maintained by human behaviour, thoughts and feelings and
repeated both intentional and unintentionally. The actors of which institutions are
built upon are portrayed to be regulated by the institutional structures they are a part
of. At the same time capable to gather the necessary resources and awareness to
perform work that affects the institutional arrangements (Hampel et al., 2017).

In its original definition, institutional work is defined as “the purposive action of
individuals and organizations aimed at creating, maintaining and disrupting
institutions” (Lawrence and Suddaby, 2006, p.215) and highlights the how, why and
when of this action taking place (Lawrence ef al., 2011). Individuals are described as
capable beings that both intentionally or unintentionally influence their institutional
setting through their behaviour, thoughts and feelings and puts focus on the actor's
role in the tension between continuity and change in institutional work (Hampel et al.,
2017). These actions may be very dramatic and highly visible or just mundane and
hardly noticeable events that are integrated in the daily routines of actors (Lawrence et
al., 2009). It illustrates actors as capable to resist changes and that it isn’t enough to
introduce new innovations or practices, but that it is also necessary to affect the
opinions and habits of the ones who are part of the institutional setting (Patterson and
Beunen, 2019). Though the focus of institutional work is practice, it has also been
influenced by the 'linguistic turn', discourse and narratives are also adopted to study
this process (Zilber, 2009). Scholars have shown that actors employ discourse and
narratives in different ways to pursue what they call symbolic institutional work
(Hampel et al., 2017). These discourses can be mobilised to explicate situations,
justify actors and defend course of actions by a selection, combination and editing of
events or arguments (Zilber, 2009).

Whereas institutional work has been largely mobilised in many fields the last 20 years,
it has made a late entrance in Construction management (Bresnen, 2017, Chan, 2018).
Institutional work in construction management literature has focused among others on
environmental expertise (Gluch and Bosch-Sijtsema, 2016), design-build management
(Urup, 2016), public facility management (Gluch and Svensson, 2018) and inter-
organizational projects (Lieftink ez al., 2019).

METHOD

The paper presents the preliminary results of an ongoing PhD (2018 -2023) which aim
is to document and analyse the management, organisation and practices of RDW in
construction and whereas these related practices are converging or not with new
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public regulations and sustainable goals. Building on an interpretative approach, it
draws on material collected in an ongoing project (2017-2019, Buser and Bosch-
Sijtsema, 2018) and the mentioned PhD. The project adopts the lenses of institutional
theory, in particular institutional work, to discuss the empirical material.

A starting point to identify the actual practices is to observe how RDW work is
performed, therefore participant observation will be mobilized as a main method
further in the project. But for the present paper we built on three renovation site
visits; two to the same site with six months interval and interviews of the main actors
engaged in construction renovation. In addition, we also attended a three-hour
workshop organized by a professional association on the topic of circular economy
and waste in the construction sector, gathering 22 practitioners. The site visits, which
took around two hours were documented with notes and pictures and some discussions
were also recorded. The list of 23 interviewees, presented in table 1, consists of actors
engaged in renovation waste management. We have gathered their experiences and
opinions regarding the actual practices of handling waste management from the
perspective of the demolition companies. We have carried out 18 interviews
including six demolition companies, four contractors, two clients, one professional
association representative, two municipality offices active in environmental protection
and one large recycling companies in the region.

Table 1: List of the people involved in the data collection

Organisation Interviews Interviewees Positions
Contractors 4 4 Project manager, site manager, production
manager
Demolitions small - 5 9 Project manager, site manager, production
medium contractors manager, sustainability manager
Large contractor 2 3 Business developer manager
subsidiary
Recycling contractor 2 1 Business developer manager
Municipality (Gothenburg) 2 3 Environmental supervision unit
Construction Industry 1 1 Officer in charge of WM
association
Clients/FM 2 2 Project managers
Total 18 23

Data collection

The 18 semi-structured interviews were performed between 2017 and spring of 2019.
They took place either at the interviewees’ office in the company or at the
construction site. The duration of these interviews ranged from forty-five minutes up
to one and a half hour and 13 of 16 were conducted by two researchers. On four
occasions, they were performed as group interviews with more than one representative
of the companies. All the interviews were recorded and transcribed, before being
transferred and analysed in NVivo according to the themes we developed in iteration
with the theoretical framework on institutional work and the waste management
literature. All participants were informed about the goal of the study and that their
contribution is anonymous.

Besides, we have collected numerous written documents including professional
guidelines, norms and certifications, companies' websites, renovation projects and
quality control protocols, waste material descriptions, price lists and price
calculations, and national and European governmental reports.
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Empirical Material

Discourse as a maintenance strategy

In the way the interviewees talk about their professional activities, they mobilize a
large number of similar elements to justify the actual practices and prevent the
possibility to change. Here we list some of the main arguments:

The conservative reputation of the sector is still ranking high to account for the
resistance to new practices. “- You must’ve heard about the 11th commandment in
the construction sector? - That is? - This is the way we’ve always done it! - Followed
by the 12th; We’ve never done it like that before!” (Officer in charge of waste
management).

Another reoccurring argument in preventing improvement in sorting is the lack of
space on site, especially within the urban city centre.

The central role of time and cost are mentioned by all the interviewees as the main
barrier for adopting more rigorous waste management practices.

The work division between the different actors enables them to attribute the
responsibility of taking initiative to improve RDWM to each other, i.e., the contractor
blames the client and the subcontractor blames the contractor and so on.

They also blame the legislations for having too high demands in term of quality to
enable the reuse of waste materials.

The demolition companies insist on the lack of clear demands regarding waste
management, “In any formal document you send, no one will read the parts
concerning waste and environment. You can include in the writing that: To
whomever reads this, I will give you a cake, if you call this number. Nobody ever
rings. That’s the way it is, they never check that part.” (SME Demolition contractor).
A similar argument is mobilized for the work on site and the lack of interest for the
waste as such; the contractors assess the quality of the demolition companies work,
they claim, by the dismantling and cleaning of the facilities and not by the quality and
quantity of the waste and what happens to it afterwards. Most of them also repeat that
the selling of the waste is a side activity generating very low revenue and don’t see a
market potential for it.

Those arguments clearly identified in the interviews, were reflexively repeated during
the workshop. Whenever solutions were proposed to improve the waste management
processes, the demolition companies immediately reacted by mentioning one of these
arguments to oppose the solution concluding with a: “all these sounds good but I have
a business to run” (Demolition company manager).

Creating waste management institutions

The following section build mainly on two demolition companies that advocate for
creation and one demolition company that demonstrates disruptive behaviour of the
actual RDWM institution. However, we should not take for granted that the positions
are clearly divided between actors.

In the most active company, the supporter of changes builds on the relabelling of the
usual WM terms: “we do not demolish but deconstruct”, material produced in WM is
renamed product or resource “as by calling it waste, we’ve already accepted it as
waste”. Likewise, “the end of life understanding of WM™ is substituted with a profit
of a life cycle understanding where being waste in only viewed as a state in a non-
ending transformation.
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The actors of the three companies also insist on their responsibility as change agent
and the necessity for all actors in the sector to question the current way of working as
well as the distribution of tasks between the partners.

Most of the companies’ part of our studies have invest in new low energy machines,
equipment and vehicles or borrow specific machine instead of buying them.

Two of the front runner demolition companies have added sustainable WM as an
integral part of the strategic agenda and incorporate sustainability information on
different levels of the organization through forums and employee meetings.

These companies also offer WM training. They educate their own employees to more
efficient and milieu friendly waste handling including health and safety, use of
equipment and machines and organisation of transport. They offer similar programme
to their customers selling their expertise as to create value for their customers.

They also network and actively contribute to trade conferences and seminars on the
topic, presenting their new business model and best practices.

One of the companies for example is collecting waste from both its own and other
companies’ projects which are then sell further. This is perceived as positive for other
companies as it reduces the cost for waste handling and offers the customer lower
purchase costs for reused material and may even increase their revenue

Disrupting Waste Management

We find only one company which behaviour can be associated to disruption. This
company, a subsidiary of one of the large contractors in Sweden, provides materials
and services to the construction and civil engineering industry. The offer includes
concrete, gravel and rock crushing, transport and construction machinery as well as
environmental services such as recycling, land remediation and water treatment. They
oppose clearly to the actual practices of collecting the different fractions on site but
propose to collect material according to its reuse potential and the quantity produced.
In doing so, they claim that material with a high recycling potential would be
prioritised and its quality preserved. To focus on the quantity of material instead of
putting an equal effort into all the different waste types, would optimised the recycling
possibility and constitute a viable business model. But this necessitates that the
construction companies themselves take charge of the material and can assess and
‘ensure’ the quality of their material. One of the demolition companies is using the
example that they collect the waste, tests it, and if there isn’t an issue, they resell it as
construction material to other companies and avoid the additional waste handling fees
for landfill material.

ANALYSIS

The following section analyses the empirical material according to the different forms
of institutional work to maintain, create or disrupt the existing RDWM institution.

The maintenance category is presented in our material so far mainly through symbolic
institutional work and the use of discourse to maintain the actual situation (Hampel et
al., 2017). The conservative actors are repeating the usual and taken for granted
assertations about the construction sector and waste management: The sector cannot
change, time and money rule, there is no space on site and no interest for the material
produced. Their discourse contributes to maintain of the current institutions by
defining the accepted structures, practices and beliefs. In mobilising the usual
barriers, they argue for a generic understanding of the actual practices. The sector is
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presented as one and indivisible, where contextualised solutions are not valued
(Zilber, 2008). Building on these assertations, their position prevents any kind of new
developments and may even describe the proposals for development as threatening
their actual business, demonising the possibility of change (Lawrence and Suddaby,
2000).

Though these actors attend seminars and workshops, their attitude is critical towards
ideas of new forms of practices and they often voice resistance. Nonetheless, they do
recognise the necessity to adapt RDWM to the new sustainability demands but expect
changes to be organised by other actors such as the state and municipalities and
supported by new legislation.

The institutional work of actors in maintaining the current practices within the sector
may not appear as explicit as of those trying to impose change. However, the daily
work performed by these companies reinforces the actual practices and routines and
reproducing continuously the current RDWM institution, their actions being
intentional or not (Lawrence et al., 2009).

There are a few actors performing creation work by offering new solutions and
practices aligned with the current assumptions expressed in the industry guidelines
and recommendations to achieve sustainability goals. Symbolic institutional work is
mobilised when we see the actors renaming objects and processes. By developing a
competitive labelling, the actors claim a new identity for RDWM enabling to change
the perception and accordingly the practices (Hampel et al., 2017).

The creation supporters actively engage in network of interests to share and diffuse
their ideas, they participate in professional workshops and seminars and use
professional media to share and legitimize their approach building on their own
practices (Lawrence and Suddaby, 2006). In doing so, they participate to the
spreading and normalisation of the new RDWM conceptualisation and practices.
They also offer training in skills and knowledge necessary to support the
establishment of the new institution (Lawrence and Suddaby, 2006).

Under the category disruption, we find arguments criticising and dismissing both the
creation and maintenance strategy (Lawrence and Suddaby, 2006). This position
rejects both the current RDWM institutions and the arguments for the new model.
This company’s discourse undermines both models by underlining the lack of
financial viability of the existing institution and well as the new proposal. Building on
a market logic where profitability is the only driver, the company proposes to
redistribute the tasks and create new business models. They promote a type of change
that goes beyond simply enforcing the current rules and instead questions the general
perception and goals that are defined. Having developed one of the only successful
construction recycling loops in Sweden, they participate in workshops, seminars and
multidisciplinary research projects to share their views.

CONCLUSION

As a first step of research we have used the theory of institutional work and in
particular the concept of creation, maintenance and disruption to identify actions
mobilized in demolition company to account for the stability of the actual practices
and may constitute barriers to the implementation of changes; as well as the ones
indicating a possible creation of new practices or even disruption. Our study
underlines that institutional work is performed using similar forms under the three
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processes, however creation and disruption have in common the necessity of
destabilising the existing institution to enable the creation of new ones.

Under the category maintenance we’ve gathered the 'status quo' arguments which
repeat the commonly identified barriers. These barriers prevent any possibility of
change and reproduce the actual institution.

Arguments are gathered under the creation section that are advocating for changes in
practices that are aligned with the guidelines and the circular economy principles.
They share the assumption that the implementation of those principles can be
achieved.

Under the category disruption, we find the arguments criticising and dismissing both
the creation and maintenance strategy. Here we find a position rejecting the creation
and maintenance assumptions and propose to develop another paradigm to rethink
how the RDWM can achieve sustainability.

The construction sector needs to take its responsibility to achieve the goal of the
sustainable agenda. Our next step is to study what the actors do in their daily
activities to shape their institutional context.
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This autoethnographic study offers a practitioner’s view of ethical problems in
construction management. Using Lévinas’ thoughts on one’s decisions and their
consequences, I demonstrate their relevance and implications for construction
management. The ethical issues I faced brought me regularly to the limits of guiding
ethical principles. But Lévinas offers a way forward by deliberately moving beyond
principles and prioritising the encounter of the Other. Yet my positivist engineering
training made it particularly difficult to accept thinking beyond ontological categories.
While I reflect on being perplexed, insecure and struggling, I give an insider account
of the application of postmodern ethics and the consequences for me as a practitioner
in the construction industry. Doing so, I address two missing perspectives in
construction management research. I showcase a distinctively postmodernist
perspective on management ethics and draws extensively on other disciplines. At the
same time, I ground my work in practitioner experiences. Hence connecting the
conceptual discussion about ethics in construction management research strongly to
practice-relevant issues. I offer different ways of thinking about ethical dilemmas and
passages out of resulting deadlocks. Therefore, this study might support practitioners
and academics facing similar issues.

Keywords: Autoethnography, ethics, Lévinas, practitioner research

INTRODUCTION

In my position as a manager in the construction industry, I must make decisions on a
daily basis. Each of these decisions has an impact on others and therefore, ethical
aspects. To address these aspects, managers have to consider and comply with rules
and guidelines.

Rules and guidelines might serve as a basis, yet often I experience them as insufficient
to take the ethical decisions because one must move beyond them to act ethically.
Therefore, I seek to understand these problems in light of Lévinas’ thought. His
thinking is founded in Plato’s good beyond being (1997) and finds its implications in
postmodern ethics (Bauman 1993). Lévinas essentially says ethics must originate in
the encounter with another human being. Therefore, he argues, ethics - the concern or
responsibility for the other - comes first always. Any principle or concept must derive
from facing the other (Lévinas 1961, 1974). Using that understanding, I will provide
some suggestion about how to think about ethical aspects of managerial decisions.

I am interested in ethics since I dealt extensively with Lévinas” work. He is said to be
one of the most influential French philosophers of the 20th century (Critchley 2002).
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He is strongly influenced by the phenomenology of Husserl and Heidegger and
influenced himself, Derrida and Sartre, among others. His thoughts revolve
predominantly around the ethical relation between the self and the unknowable Other
(human being). A central aspect of his thought is ethics prior to rational thought
(Lévinas 1961, 1974) therefore, ethics and responsibility - the way Lévinas uses the
terms - go beyond what one is accountable for. In the following, I reflect on my
personal experience using his ideas. Doing so, I seek to demonstrate the limits of
general rules and guideline in order to act ethically sound in business relations.

The autoethnographic material from my business practice will illustrate the ethical
aspects of decisions I had to make and will demonstrate the problems general rules
and guidelines pose. Using examples, I will further clarify Lévinas thought. Doing
so, I introduce a discussion about postmodern ethics, which is still missing in
construction management research.

RESEARCH APPROACH - AUTOETHNOGRAPHY

The research approach I am pursuing here is twofold on the one hand I write
autoethnography and reflect on my experiences using Lévinas’ thought as mirror or
axis. Autoethnography is a branch of ethnography. Ethnographers participate and
observe their natural or real-world research setting. They write fieldnotes about their
observations and analyse these notes.

During the last years, Ethnography gained some momentum in construction
management research as Pink, Tutt and Dainty’s edition (2013) and more recent
works show (e.g., Koch and Schultz 2018, Lowstedt 2015, Oswald et al., 2018).
Autoethnographies are, however, much rarer in construction management (e.g.,
Kanjanabootra and Corbitt 2016, Thiel 2005, 2010).

Autoethnographers write about their own personal environment and often focus on
their own feelings and emotions (Ellis and Bochner 2000, Ellis, Adams and Bochner
2011). I write notes about my experiences within my business. Often, I sit down in
the evening and start to write about what happened during the day. I focus on events
that grabbed my attention, the ones that seem important to me. Hence, I rely on my
sense of significance (Emerson, Fretz and Shaw 2011).

While writing fieldnotes, I already start to analyse them. I draw connections to
previous events, perhaps earlier fieldnotes or even events long past. In this way, I use
writing as a form of inquiry (Richardson and Adams St. Pierre 2005). At the same
time - [ may say almost inevitably - I begin to reflect on my experiences in the light of
Lévinas’ thought. Often, I start writing by setting me a minimum target word count
(500 words). That works as a sort of warm-up. Most the time I exceed and write
much more. I begin by describing a situation, but most the time meander in a sort of
nomadic writing exploring and reflecting on different aspects (Adams St. Pierre
1997). Using this approach, I explored different aspects of my life as a business
owner, one of which is the ethical aspect of my role.

Limits of Rules and Guidelines

Research in construction management used, for example, the notions of “ethical
concepts” (Ho Man-Fong and Ng Chi-Wai 2003), “ethical principles” (Ayers et al.,
2013), “ethical framework™ or “ethical infrastructure” (Vee and Skitmore 2003) as a
synonym for guidelines and rules. Often these guidelines are founded on a diverse
range of models of decision making (see Ho Man-Fong 2011). Yet, in my
professional role, I often wrestle with such rules and guidelines since they are not
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sufficient. Therefore, I explore what surpasses these concepts using Lévinas. Such an
exploration of ethics in construction management, which draws on postmodern ethics
(e.g., Bauman 1993, Lévinas 1974), is to my knowledge still lacking. Hence, I use
Lévinas’ thought to take the discussion in construction management beyond the
borders of concepts and rules.

To demonstrate the practical relevance of this discussion, I use examples from my
PhD thesis, I wrote about my own construction business (Grosse 2018). The
following situation (fieldnote in italics) demonstrates how rules - in this case, our
contract - fail to offer help dealing with ethical aspects of due decisions. Although my
staff member had the contract to hand, he could not help but having doubts about the
ethical aspect of what contract prescribed.

Pricey Bricks

An architect, I had known for almost my entire business life, called me and asked for
help with a project. The contractor, her client commissioned, could not finish some
work on time. So, she asked me to finish part of the job. One part of it was
exchanging old broken or defect bricks from an early 20th century fagade. We agreed
on a price for a single replaced brick by a new brick. In the end, we multiplied the
estimated number of bricks to be replaced by the price per brick and got the sum of
the contract.

We started to work, and after some time it turned out that the price was far too high.
The actual cost of replacing a brick was only a fraction of the price in the contract.
My site manager when he wrote the invoice offered a substantial discount on the price

for the brick.

When we discussed the issue, he said something like: ‘Of course, we want to make a
profit, but that seemed too much. We can’t do that. We're still making a good
bargain, but ‘let’s keep the church within the village.’ (Grosse 2018)

‘Keeping the church within the village’ is a metaphor Germans use if they feel an
action is inappropriate - literally, a church belongs in the village not outside of it.
Although replacing the bricks was only a minor job on this huge project, I use this
example to show the ethical limits of our contractual provisions. We - as company -
could have claimed the full price for each brick my workers replaced by referring to
the contract. Yet, my site manager expressed something that goes beyond the contract
- to him (and to me too) it felt not okay to charge the full price. However, it is
difficult to describe the feeling we had. Therefore, I use the metaphor of ‘keeping the
church within the village’. It represents quite well that the price for the replaced
bricks felt too high, yet it was not determined what would be an appropriate price.

The metaphor is of somewhat vague or ambiguous nature. It does not determine what
is right or appropriate. Still, it signals that something does not feel right or
appropriate. This ambiguity nicely fits into my understanding of ethics as they are not
clear-cut right-wrong decisions. There is often a spectrum in which an appropriate
choice lies.

One could contemplate for endlessly about pricing and profit margins. Certainly, one
would arrive at the point thinking 5 to 10 % of the turnover would be an appropriate
profit margin in this case. But what about the risk I have taken beforehand. If all
turns out well - as it did in the example above - a moderate profit margin seems
appropriate but how does one factor in riskier ventures? There might be little
assistance available when things go wrong. Hence, more risk demands higher
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margins. What if one miscalculates the risk involved? I doubt that there is a
calculation which might suit in all circumstances. My or my company’s situation is
different in each new contract, and the clients’ or project partners’ situation is
different too. Therefore, some guidelines will be helpful, yet these guidelines must
not be hammered in stone but should be scrutinised in each new situation.

However, general rules and guidelines have a special attraction. First, an engineer
myself, I was trained to distinguish right and wrong - one can say whether there is a
sufficient amount of iron in a concrete beam. That is how engineering professionals
are used to making decisions, yet ethical decisions are different in nature from
technical choices. But, applying guidelines limit their discretion and thinking only in
concepts similarly stifles the academic debate too. There is a need to go beyond
concepts for academic and managers.

And second, it would have been so convenient to refer to the contact in the case
above. I wonder whether it would have been easier for him to charge the full price for
each brick and to make a lot of money. He could have referred to the contract, and
that would have legitimised him. In some regard, it would have been for him the
comfortable way to go. The only obstacle was his doubts about the appropriateness of
the pricing. If he could have suppressed his doubts, it would have been a comfortable
and easy way. But he could not. The doubts he had were too strong to suppress.

Forget your perfect offering. There is a crack in everything. That’s how the light gets
in (Cohen 1992)

The crack in my example above is his uncomfortable feeling he expressed using the
metaphor. The crack essentially let the ethical light in. Following up on the doubts he
had, and questioning guidelines and rules are essential and inevitable parts of ethically
taking decisions. To understand why this scepticism is so important to ethically
taking decisions, I draw on Lévinas’ work. One aspect of his thinking is nicely
described by Critchley (2015: 11):

I’m suggesting here that we think of Levinas’ work [...] as drama [...]. [T]he core of
tragedy is the experience of moral ambiguity, where justice is on both sides and one is
swayed one way and then the other. The lesson of tragedy][..] consists in the ability to
bear moral ambiguity. This means that justice is not one but is at least two, and the
experience of tragedy is watching one conception of justice turn into it's opposite and
then turn inside out. Justice is conflict.

I will try to translate this conflict, this ‘moral ambiguity’ into my example. On the
one hand, the contract prescribed the price and made a case for earning a lot of money.
It is, of course, the job of the site manager to manage building sites efficiently and as a
result to generate profit. The whole business aims at earning money. So why having
second thoughts? Yet, the ambiguity surfaces through his use of the ‘church within the
village’ metaphor. It clearly signals something feels not okay. Hence, saying it, he
opens a space for interpretation. It is a deconstructive move; it abandons a rule and
offers freedom for a responsible decision (Derrida 1992). Now we had to weight
different arguments against each other.

Abandoning rule is almost like opening Pandora's box. One has to start thinking about
further implications. The looming profit could have helped the company in various
ways (buying new equipment to make work easier, paying workers more, easing some
pressures, or just as a provision for economic difficulties). There were a lot of reasons
available to legitimise (contract) and justify (further implications) the high price for
replaced bricks. Generating profits is not a bad thing after all (I am supposed to say
that because I run a business). One can easily see that not charging the full price had
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implications beyond simply making more money. For me - as the owner of the
business - it is easier to make decisions because I have much more discretionary
freedom than, for example, a manager in a big cooperation entangled in multiple
dependencies and reporting to several seniors.

The comedy begins with the simplest of our movements, each of which carries with it

an inevitable awkwardness. In putting out my hand to approach a chair, I have creased

the sleeve of my jacket. I have scratched the floor; I have dropped the ash from my

cigarette. In doing that which I wanted to do, I have done so many things I did not

want. The act has not been pure, for I have left some traces. In wiping out these traces,

I have left others. Sherlock Holmes will apply his science to this irreducible coarseness

of each of my initiatives and thereby, the comedy may well turn tragic. (Lévinas 1951:

4)
The decision had further consequences for my company and, of course, had
ramifications for our employer too. Since the employer was a big company and our
part only tiny within the context of this large project, the ethical dimension of our
decision was not that significant for the employer.

But on the other hand, it still felt too much to charge the full price. A lower price
would have been enough to serve the company sufficiently. A very difficult question
arises: What is enough profit? How much do I need to make a living from? Lévinas is
here a bit vague.

Only a subject that eats can be for-the-other or can signify. (Lévinas 1974: 74)

The following example demonstrates which impact my decisions may have on others
far better. At the same time, it illustrates the issue of ‘having eaten’ and so being able
to share more.

The Cooperative

We worked on a social housing project. The owners of the estate, a five-floor building
in Berlin with space for some 20 families, was a cooperative. The ones who wanted to
live in this house were obliged to be members of this cooperative and did not actually
own one flat but rather the right to live in one for rather low rent. Hence, they had
shared responsibilities and some advantages. Apart from that, they had to do quite a
lot of building work by themselves to keep the cost of constructing the buildings low.

When we came to the end of the project, it turned out that we had to charge them more
than our initial quotation included, since we had to do more work than initially
thought.

We sent the architect we worked before our final bill, and he gave his approval. But
then the money did not come. We had sent them a couple of bills before, and they
never paid late. So, [ was a bit surprised. One day I called the architect because he
had close ties to the cooperative and asked why they did not pay. The problem it
turned out was that they ran out of money. The architect recommended to call the
cooperative directly and gave me the number of the accountant. 1did call. The
accountant quite frankly admitted that they were short of money and that she could
not pay.

One has to know that the families living in the house are low middle class - not really
poor and in need but also by far not in the position to buy a detached house in Berlin's
surroundings. They are working class. They can afford to pay the monthly rent and
may have paid some to the cooperative. But apart from that their financial situation
appears to be strained.
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During the phone call, I raised that there is a monthly income on the side of the
cooperative - the rents will come each month. So, I suggested that we find an
agreement where each month a small amount of money is paid, and I offered them a
very low interest. She discussed it with the board of the cooperative, and they agreed
to my proposal.

Of course, I could have insisted on my right to get paid immediately. But at this
moment that seemed not fair to me. No question, [ wanted to get my money. But I did
not need it immediately at that time. So why should I ‘point a gun at their chest?'I got
my money with quite some delay, on top of some interest, and they were happy too.

(Grosse 2018)

In case I would have insisted on immediate payment, [ would have caused the
cooperative massive problems. But I did not need the money at this moment. [ was
sure that they would be able to serve the debts by paying monthly instalments. It just
took them some time. One could read this situation as follows: I had eaten enough -
my needs were satisfied (Lévinas 1961) - at least for the time being. Hence, I was
able to share. Insisting on immediate payment would have had an impact on the
members of the cooperative and their families. These were the very people I met
during a barbeque on the building site. I had a lovely evening with them and their
kids. I just could not cause them so much hardship.

The Other

I am not sure whether the architect in the first example had some idea about how
many hours of work we needed to replace the bricks. It is, of course, an aspect of
whether or not the partner we are interacting with has an idea about our costs in
relation to the prices we charge. Here first surfaced one important aspect of ethical
acting - which is that we act in the face of a human other. This aspect gained much
more importance in my dealings with the cooperative.

The cooperative members and their kids were the ‘Other’ as Lévinas (1961) calls
them. I experienced them as human Others. I literally faced them. This distinguishes
the two examples. In the first example, I only knew the architect personally but not
the employer, whereas in the second example, I knew the persons behind the
cooperative. One may relate this the Bauman’s distinction between mask and faces. |
encounter a human Other by his or her face whereas in the distance, this face becomes
a mask. The face of the Other is immediately and unmitigated present to me. Only

when I distance myself, the face becomes a mask which I can compare. (Bauman
1993).

When we face the Other, we are merely responding to him. The Other stays a
stranger, and we cannot comprehend the Other's otherness. This relation is never
equal, and the Other never becomes an object. This distinguishes Lévinas form, for
instance, Martin Buber who allows for an equal and distanced relationship. In which
the [-Thou relation evolves. Subsequently, the Thou becomes It and the I become a
Thou (Buber 1958). However, for Lévinas, the Other is always more than me.

We recognise the Other and interact with him through ‘saying’. Levinas terms
‘saying’ as a preconscious interaction with the Other distinct from the ‘said’. Saying
is the momentary, elusive, subjective act of encountering the Other; saying is
signifying. The said is what is the saying produces: rational thought, concepts and
abstractions. In other words, the saying resembles the infinite Otherness of the other
human being, and the said is the reduction of the encounter with the Other into my
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limited categories (Lévinas 1974). “For Levinas, Saying has its own meaning, quite
separate from anything that might be communicated by the Said.” (Davis 1996: 77)
“Lévinas distinguishes between language in its expressive or ethical function, called
‘saying,” and language in its theoretical or ontological function, the ‘Said.”” (Atterton
and Calarco 2005: 55) They further explain that “language cannot be reduced to a
merely instrumental function as a tool for transmitting information. Language also
has an ethical dimension that is irreducible to what is said.” (Atterton and Calarco
2005: 55). This ethical dimension is saying.

This ethical dimension of saying is closely related to Lévinas’ understanding of
responsibility. Similarly, to Derrida (1992) Lévinas locates responsibility beyond
rationality. For him, we are responsible prior to consciousness, before we rationally
think, because our rationality, our consciousness is grounded in the encounter with the
Other. The Other(s) are essential to constitute our self. (Lévinas 1961, 1974) Our
world would dissolve without the “community of speakers” on which we rely. “At the
heart of this community [...] is the ethical relation.” (Large 2015: 44)

Lévinas places ethics as first philosophy and anchors ethics in the pre-conceptional
encounter of a human Other and, therefore, safeguards philosophy against inhumanity
(which he experienced as European Jew during Nazi rule). He strongly relates this
thinking to Plato’s good beyond being (Plato 1997). The Good is beyond ontological
categories and is essentially ethical saying. Encountering the Other challenges and
questions our said, our very self. Encountering the Other, I have to respond to him or
her - I am supposed to act responsibly towards this person.

Since I met the persons behind the cooperative, I interacted with them by saying.
Therefore, the ethical dimension of our interaction surfaced. The ethical dimension
here clearly went beyond what the rationale of the contract dictated. That is why the
ethical aspect had much more significance with the cooperative in contrast to the
unknown employer. I had faced the Other - in person - there was not a mask behind
which these persons were hidden. In the case of the cooperative, it was almost
inevitable for me to share and therefore act responsibly towards them because I had
already ‘eaten enough’ (Lévinas 1974).

One may argue that it was easier for me to do so since I was not in need myself. I
could afford to be paid late or, as in the case here, by monthly instalments. I had
already eaten and had enough to eat. It would have been hard for me to deny the
cooperative assistance. I felt compelled to help. I was urged to offer my assistance.
It relates to sharing, to “snatching the bread from one’s mouth” (Lévinas 1974: 74)

Still, I wonder “What would other contractors be doing? Wouldn’t they use this
opportunity to generate a good profit? Isn’t it naive to give away the money?” In some
sense it certainly is. Would I get more money in case my prices would not cover my
cost, or would I have to shoulder the bill on my own? Probably, I would be left alone
with overrunning costs. Still, it does not feel appropriate to make such a big profit.

However, as I argued above, ethics is first philosophy. It is not grounded in
rationality, there is no reason, no rationale in favour of acting ethically. Ethics is an
end to itself. But cannot rationally argue against acting ethically. Not our fear of bad
reputation or coercion forces us to act ethically - it is just because we want to do so.
Ethics cannot be a means to an end. Nevertheless, only one who “eats can be for-the-
other” (Lévinas 1974: 74). The difficult question remains, what does it mean to have
enough?
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Goodness consists in taking up a position such that the Other counts more than myself.
(Lévinas 1961: 247)

One may argue that drawing on Lévinas, I argue for self-sacrifice. But I do not. I set
out Lévinas thought as a guiding principle. I argue in favour of assuming
responsibility. A Responsibility that “does not primarily refer to something which has
said and done but rather to something which has to be said and done.” (Waldenfels
1995: 41) To be receptive to the urge to help the Other who is in need (Caputo 2000)
is what I am arguing for within the bound of providing for one’s own needs.

I think there’s also something deep here, in the sense in which I think that the correct
philosophical attitude is to be at war with yourself. If you’re not, you’re either not
being honest or you’re not doing good work. (Critchley 2015: 17)

To act ethically cannot be comfortable. Ethics is this urge to say and do “which ought
to be said and done” (Waldenfels 1995: 41), it is the recurring scepticism, the
responsibility which overwhelms me (Lévinas 1974). It is a constant struggle. I must
decide which Other I serve first. To which Other do I speak. As Lévinas said in an
interview, “I am led to compare the faces, to compare two people. Which is a terrible
task." (Wright, Hughes and Ainlley 1988: 174)

Following a rule or guideline is, of course, easy and comfortable. From my personal
experience as a trained civil engineer, I am used to applying rules and regulations.
They make perfect sense when it comes to structural designs. And I perfectly
understand the difficulties one faces when questioning and perhaps abandoning rules.
However, facing one’s responsibility - beyond what one is accountable for - is the
only way to act ethically.

SUMMARY

These two very simple examples demonstrate how managers in the construction
industry are trapped within multiple interpretations of the same event. It is never one,
seldom two but often many different perspectives on a matter that demands a decision.
This is one aspect of why general guidelines and rules alone are so problematic.
Further, the implications of decisions are far-reaching - way beyond the problem at
hand - and cannot be reflected in general rules and guideline.

One may argue that ethical guidelines are necessary to do business in general, which
also applies to construction management. I do not challenge this assertion; however, I
add that guidelines are not sufficient. Even more, I emphasise that guidelines cannot
be sufficient for ethical management because ethics precede every concept. Hence, an
ethically facing the other - i.e. sensing or feeling that what one is about to do does not
appear appropriate - must lead to a questioning of rules and guidelines.

One may argue that this thinking is of little help because it leaves space for arbitrary
decisions. This is certainly the case, yet it leads me to a central point of my research:
ethics is first philosophy. The ethical decision cannot be grounded in general
principles or rules. An ethical judgement must embrace the human other by
responding responsibly and not technocratically. This response must contain a
responsibility which not founded in any principle but in genuine care for the Other.
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Most of the single-family houses, which represent a large part of the existing building
stock in Sweden, perform poorly when it comes to energy efficiency and
sustainability. Nevertheless, during the renovation of these houses the focus is often
directed towards comfort and design. Comfort concerns or not, the first encounter
between the house-owner and the contractor in charge of the renovation is an occasion
where energy efficiency solutions could be introduced. In the retrofit process the
main partner and consultant is often a SME contractor. In principle the SME
contractors' expertise on sustainable solutions could influence the house owners'
choices regarding the improvements to be made. But it is unclear how this expertise
manifests itself during the interaction, moreover the house owner is also claiming
expertise on his/her own house. Building on Goffman micro-sociological concepts,
this paper illustrates how the expertise is dynamically built during the interactions
between the house owner and SME contractor. Goffman's approach enables us to
view this interaction as a public performance where the two actors demonstrate,
contest, challenge and finally accept the role of expert. Expertise is therefore
something shaped during the interaction, rather than a given attribute. The empirical
material consists of 18 observations between house-owner and SME contractor
interactions as well as 16 workshops with contractors, mainly carpenters and
electricians, interested in developing new approaches to retrofit. The results show
how the expertise is negotiated and embodied and how these interactions are framing
the content of the renovation.

Keywords: interactional expertise, energy renovation, Goffman, owners, Sweden

INTRODUCTION

There is a common understanding that single-family houses represent a large potential
for sustainable renovation. When defining the scope of renovation, one could
anticipate that retrofit measures, either reducing consumption of energy or even
installing microgeneration of energy would occur. However, most of the renovation
projects do not encompass elements of retrofit. In principle, the expertise of small and
medium enterprises SME contractors such as carpenters, bricklayers, electricians and
others, to define sustainable solutions could influence the house owners' choices
regarding the scope and quality of improvements to be made. But it is unclear how
this expertise manifests itself during the interaction with their customer, moreover the
house owner is also claiming expertise on his/her own house (Buser and Carlsson
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2017). The aim of the present paper is thus to ask how expertise is shaped in the
interaction between house owners and SME craftsmen. Here expertise is understood
as a public performance where the actors demonstrate, negotiate, challenge and finally
accept the role of expert and how the context of this performance may challenge the
potential for retrofit to view expertise as something shaped during the interaction,
rather than a given attribute (Williams et al., 1998). We adopt a predominantly
interpretative approach drawing on Goffman dramaturgical concepts. The material for
the paper stems from a PhD. dissertation of the third author (Carlsson 2017).

As most of the renovation projects do not encompass elements of energy retrofit,
scholars have concentrated their research to account for this lack of retrofit. Their
studies mostly document what are the barriers to retrofit and focus on the actors
involved and the decision processes underlining the choices of interventions for
retrofit, renovation or decoration of houses (Vlasova and Gram-Hanssen 2014,
Archtnicht and Madelner 2014, Haines and Mitchell 2014). The actors usually
identified in these processes include: house owners, craftsmen, and sometimes
technical experts (Owen and Mitchell 2015; de Wilde and Spaargaren, 2019). The
barriers identified for the house owners encompass the lack of information and
technical knowledge regarding retrofit (Mortensen et al., 2014); their investments in
other forms of renovation targeting comfort, lifestyle or aesthetic (Risholt and Berker
2013) the possibility to carry the work themselves instead of hiring a contractor
(Risholt and Berker, 2013); or the perception that renovation is a burden (Mlecnik,
Kondratenko and Haavik, 2012, Fawcett 2014); as well as too slow payback periods
for the cost of the operations (Galvin 2014). Besides, the lack of regulatory
requirements and incentives regarding the energy standard in Sweden (Mahapatra et
al., 2013, Niskanen 2018) as well as the owners' insufficient financial assets and
resistance to loans are also mentioned as a hinder to retrofit (Straub and Mlecnik,
2014;). However, studies also show that successful retrofits are clearly associated
with proactive house owners (Risholt and Berker 2013, Galvin and Sunikka-Blank,
2014).

For the SMEs contractors, who are often the main partner and consultant for this kind
of operations (Risholt and Berker 2013, Vlasova and Gram-Hanssen 2014) the barriers
are said to be the following: these contractors struggle to identify and invest in new
business opportunities (Mokhlesian and Holmen 2012); they may lack technical
knowledge and competences necessary to retrofit. There is limited customers'
demands or market for it (Carlsson 2017). Tight time frames and lack of resources
force them to apply standardized solutions (Archtnicht and Madelner, 2014). And
even when the contractors have delivered an innovative solution, they usually go back
to conventional practices when moving to the other projects (Killip 2013). More
recent studies have focused on the interactions between the two customers and the
contractors. Building on Albott's system of professions, Wade et al., (2018) analyse
how architects and heating installers may down-prioritize energy efficiency to the
benefit of what they consider their main professional jurisdictions.

The present paper contributes to this stream of research focusing as well on the
interactions between the house owner and the craftsman. However, the interactions
observed are not related explicitly to retrofit solutions, our purpose is to study how the
first negotiation between a craftsman and his or her potential client is taking place and
if there is in this encounter, in the way the two parts are played and the shaping of
expertise, elements which could account for the lack of retrofit. Building on Goffman
dramaturgical theory, we focus on the routinised and taken for granted behaviours
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which shape daily interactions (Goffman, 1959). According to the author, people
interact according to their and their counter part's expectations in the specific context
of a given situation and most conversation is simply a replaying of a strip (Goffman,
1961). Think for example how you order a beer in a bar and anticipate the waiter
reaction.

Framework of Understanding

Goffman (1959) uses theatre and dramaturgy as metaphors to explain social life,
interactions and situations. He argues that social life, just like a theatre, consists of
persons performing roles on stage in front of an audience and that we exist through the
meeting and interaction with others but also by being seen by others. Goffman
focuses on micro-sociology, interactions and routinized behaviours and how
interactions between actors, structures and artefacts enable actors to form and perform
roles in specific settings. Accordingly, the expression a person gives involves
communication in words, which the performer can control and non-verbal
performances, the performer might have more problem to control (Goffman, 1959).
Through interactions, individuals will partake in each other’s performances and guide
the performer’s actions and the creation of his and their roles by their emotional
expressions and actions (Goffman 1959). The performer is argued to present himself
to the audience in a certain way, also according to the sociocultural and contextual
rules and routines that are applicable for the specific situation, to establish a specific
impression (Goffman, 1959; Schwalbe, 2013).

Impression management is an activity that takes place in interactions between actors
either directly involved with one another (such as business meetings) or when the
interaction is indirect (e.g. a buss full of strangers) (Koslowski and Pindeck, 2011).

To create a positive impression with their audience a performer will use available
scenery to his or her advantage. Scenery can, for example, be props, settings (physical
and social), clothing and other artefacts as well as their own bodies in the form of
bodily movements (Van Praet, 2009), to make their point to their audience. Actors
adjust their roles and performances to different situations to create the impression they
want to obtain (Goffman, 1959). This can for example be seen when a service
provider meets a customer outside the ordinary service setting and adjusts the
performance to create and sustain a desirable positive impression for the customer.

Props and settings also involve social symbolic meanings for actors to interpret and
make use of. Dale (2005) shows how resources, as in for example materials, are
suffused with power and prestige through their symbolism, which various actors then
interpret differently. Thus, resources are understood as “combined material and social
interaction” (Dale, 2005, p.651) where the interpreted social meaning of the symbols
are stronger in influencing actors' performances and interaction processes. Lowe et
al., (2012) take the example of a business meeting and how it is not the number of
seats that is important but how the seats are arranged to determine how the meeting
will unfold. They further show how actors move in and out of settings and stages
while changing roles and scripts. A setting impacts on an actor and an interaction and
enables a certain range of activities and roles for the actors to engage in (Darr and
Pinch, 2013). Van Praet (2009) suggests that the actors' body can be seen as the
anchor of the performers' communicative skills, and to maintain a given definition of
the situation. So, the performers show through used scenery, their body and
performance what they want to express.
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According to Lowe et al., (2012) actors act differently in different settings and
contexts depending on how they interpret the situation. Therefore, actions do not exist
in a vacuum, but have to be seen and understood in the light of its history, its presence
and future. The occurring actions are the link that connects the former experiences
and the future wishes (Goffman, 1961). Individuals are also seen to improvise in their
roles in relation to other people to find out what works and what does not work in the
current context (Goffman, 1959). In a way the performers help and support each other
to play their roles and make a good performance in the social play. Social roles are
performed in relation to the “rules” the situation and the interaction demand (Preves
and Stephenson, 2009). This means that social status, roles and interaction structures
are created and developed through and during interactions (Schwalbe, 2013).
However, actors do not just use the role they have for a certain setting but sometimes
they distance themselves from the role to find another role or to show for other actors
that they are aware of their own roleplaying (Pinch, 2010; Smith, 2013).

When discussing roles, it is important to highlight personal fronts. Clothes and bodily
movements change the social rules and conditions for the performances (Van Praet,
2009). Each individual has a personal "front” consisting of social attributes, e.g.
clothes, hair, gestures, body language, facial expressions, age, sex, etc. and tries
through these personal artefacts to improve the impression given off (Goffman, 1959).

The personal front is argued by Goffman (1959) to be employed for two reasons: first
to enable the performer to present himself as he likes to appear; and secondly because
his appearance can improve his performance and make it more comprehensive.

The last concept we mobilise from Goffman’s (1959) is “scripts”. Scripts are
considered to be situations in social life consisting of structured forms of actions
which tend to repeat themselves in similar situations. Darr and Pinch (2013) for
example studies several types of face-to-face encounters between service provider and
customer to show how both use structured forms of actions and so produce and re-
produce the social order of buying and selling. They argue that the performers in a
service process often have distinct social roles which include well-defined scripts, like
customer/buyer and service provider/seller.

The dramaturgical theory has been used in a variety of contexts, leadership studies
(Gardner and Avolio, 1998); intra-organizational relationships (Murphy, 2009);
organizational control (Dale, 2005); or accounting (Solomon et al., 2013). In
addition, there is only few studies addressing face-to-face sales' interactions (Darr and
Pinch, 2013). Given the importance of technology driven changes in society, it is
surprising that so few studies explore sales interactions of emergent technics, where
actors negotiate what to buy, why specific solutions are chosen over others and what
elements influence their choices. In construction management, very few have drawn
on Goffman to the exception of Green (2006), who discusses how managers tasks
performance is central to their shaping of their self-identities.

METHOD

We adopt an interpretivist understanding, using Goffman’s dramaturgical theory
(Goffman, 1961), to explore the interactions and analyse aspects of interactional
expertise. The main concepts in focus in the research work were: performances and
roles; social front; scripts (Darr and Pinch, 2013); front stage and back stage in role
performances. The empirical material has been collected during the springs 2014 and
2015 via two main methods; observations and interviews.
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Eight contractors participate in the round of observation of a total of 18 first
interactions. One of the authors shadowed the 18 encounters between building
professionals and single-house owners that had requested their services (Czarniawska,
B., 2007). These observations took place in the houses to be renovated during the
negotiation of the renovation scope, they lasted between 50 minutes and three hours.
These meetings were generally organized by the building professionals after
agreement with their customers.

Table 1: List of the people involved in the data collection

SMEs Observ. house-own Compl. interview Compl. interview

SME cont. house-own. SME

Electrician 1 1

Energy HAVAC 1 2 4 2

Energy HAVAC 2 3 2 3

Building contractorl 4 3 4

Building contractor 2 3 1 3

Construction and property 2 3 2
service 1

Construction and property 1 1
service 2

Insulation 2 3 2

Sum: 18 16 18

All interviews with the SME contractors were performed in their vans to, but mainly
from, the house owner in question. 12 out of 18 house owners were interviewed after
the observation at the house owners’ homes, 10 straight after the performed
observations when the contractors were busy doing things outside of the home owner
house and two over the phone the same day. In addition, 4 follow-up interviews were
conducted over phone two-three months after the observed event to get to know how
things had gone and if they were satisfied with the contractors and the work they had
performed. These interviews were informal without any prepared topics.

The observer played a secondary role during the observation, but she was
acknowledged by all the participants. She was sharing the front and backstage of the
craftsmen getting to hear and see information hidden to the potential customers. Her
presence might have impacted the performances and the staging of the actors. A
limitation to the shadowing is that the contractors might have felt the need to stage
themselves for the researcher (for example as competent, experienced, skilled or
trustworthy professional). Likewise, the house owners might have felt disadvantaged
facing two visitors instead of one and unsecured for being observed which could have
had implications on the house owners’ actions and their staging (Schensul ef al.,
1999). Finally, the observer is also acting according to specific scripts, such as visitor,
university representative or young researcher (Carlsson and Koch, 2014).

In order to illustrate how expertise is performed and embodied during these
interactions, we have selected one example among the observations. Though, this
visit was a short one, it reveals several of the recurrent observed behaviours. The
usage of a combination of methods enabled more nuanced insight into the contractors’
performances in relation to energy renovations, also when interacting with house
owners, and into how they express their role as a professional contractor. The paper
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build on a PhD dissertation of the third author (Carlsson, 2017). She also carried out
the fieldwork presented below.

Illustrative Case: House-Owner Craftsman Interaction

The SME contractor Niklas drives his pick-up truck with a relaxed hand. Coming to
the house, he sighs loudly: “No, not one of those.” He pulls the pick-up truck over and
parks outside a house where the front yard is filled with junk, e.g. old rusty cars;
plastic sheets; oil barrels; car pieces. We step out of the truck and he says with a
voice probably just meant for himself: “I knew I shouldn’t have gone here, just a
waste of time.” Niklas is dressed in jeans and a checked shirt, he takes a notebook and
a folding ruler from the back of his truck and tells me: “Come on, let’s get it over
with". We head towards the grey painted wooden house which seems to barely be
hanging together.

A man opens the front door, he has worn clothes. He smiles friendly, greets us,
presents himself as Ove and shows us inside. I make a move towards my shoes, but he
says that we should keep them on, I continue of politeness, but he insists. Ove then
turns towards Niklas and immediately starts talking about how bad the kitchen is and
how they now finally have decided that they need to do something about it. “Come in,
come in” he says and walks ahead of us. We walk straight through the house to the
kitchen which is at the backside.

All three of us cramp up in the end of the narrow and oblong kitchen. Ove explains:
“We want to expand the kitchen by removing this wall...” He points at the wall where
the refrigerator and freezer stand “to make the kitchen bigger so one can sit in it and
eat and not have to walk around with the pots.” Ove uses his whole body when he
speaks. He waves his arms, point at things and when arguing for how narrow the
kitchen is, he presses himself towards the cabinets and leans towards the countertop,
to show how he has to do when he and his wife are there at the same time and want to
pass each other. He suddenly turns around: “And then open up the wall here” and
points at the outer wall, “and put in a door and have a porch on the outside.” Niklas
has taken out his notebook and writes in it. He looks where Ove points and make
notes, lets him explain. Ove speaks again: “So, do you think it’s possible? How long
time will it take and when can you do it?” Ove turns, looks happy and leans eagerly
towards Niklas, who looks up at him and says: “Humm” and continues to write notes.
He then takes out his folding ruler, makes a comment that he should have brought his
laser measurer and starts to measure. Niklas repeats the different things Ove just
explained to us and notes it down with measurements. He moves so he can knock at
the inside wall and ask Ove to have a look at it from the other side. “Of course,” Ove
says and shows us the other room, more things. Niklas leans over the things and tries
to look at the wall. Ove says: “I find it difficult to throw things, but I figured that if
the wall needs to go, I have to clean, at least in this room”. He looks at me and smile,
1 smile back and nod. Niklas says: “Hmmm” again.

Ove walks up to the wall where he wants the door to be and claps on the wall. “Here
should the door be” he says “and then a porch that are along the whole back of the
house and like about this far out” ... he walks in the grass and stands about 3-4
meters out from the house. “That’s quite a big porch” Niklas comments. “What
material do you think would be the best, we have thought about both wood and stone
but we’re not sure.” Niklas says “Hmmm” and looks at the place for the porch. Once
again, he folds out his folding ruler and starts to put down measurements in his
notebook. While doing it Ove once again asks when Niklas can come and do the job.
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Niklas says: “Hmmm” and I think he will go silent again but then he says, “Not
before June at least, but after that it should be possible” (two months in the future).
Niklas then makes a comment that wood would probably look better with the house,
but he can give price suggestions with both alternatives.

When Niklas is done with the measurements he says that he needs to put it all down
and make Ove and his wife a tender that he will send them over the mail. If they
accept the tender, they can discuss more precise dates for when to conduct the work.
Ove smiles and nods. He makes a comment that it is nice out now in the spring sun
however a bit wet in the grass since last night’s rain. We agree and smile. Niklas
makes a comment that it will probably be warmer the week that is coming up, he then
looks at his watch and says that we need to get going if we should make it till our next
meeting. I know we do not have a next meeting, but I agree with him and we shake
hands with Ove ...

When we both are in the truck with the doors closed Niklas expresses that this was one
of the worst places he has seen when it comes to having a lot of junk. Niklas tells me
that he will make a quick calculation, which will probably be a bit pricy and send it to
them. "These people usually never have the money anyway so no use putting in too
much effort into it”.

This story could have ended right here, however three weeks after this meeting Niklas
calls me to let me know that Ove had accepted the tender made to him. “Even though
I deliberately made it overpriced” Niklas says. The job was performed (in late June)
and Niklas got paid respective to the initial tendered made.

ANALYSIS

The first encounters between the craftsman and the customer is enabling both
participants to decide if they want, or not as in the case above, to engage in the
transaction. Niklas, discovering the plot assessed even before meeting the owner, that
this visit is a waste of time and that Ove belongs to the category of "bad customers".
This as well as the interior state of the house set the stage and conditioned his
behaviour during most of the visit, where he appeared more reserved than in other
interactions. The setting is crucial for the actor’s interpretation and further actions
relative to the material frame (Dale 2005). A contractor looks for clues and symbols
with a house owner but also with a house owner’s setting to get an idea about the
upcoming job. In addition, the impression of any symbolic artefact, here the plot, the
house, the clothes, can be seen to be transferred to the holder/owner of the artefact as
part of the owner’s front (Darr and Pinch, 2013).

Ove acts according to his role as a host, he smiles, tells the visitors they are welcome
and shows them in etc. while doing so he demonstrates his owning of the setting and
takes the lead of the interaction. His performance as host also implied that the
contractor and the researcher are guests in his house, thus framing their performances.
The guest role involved limitations for how to act to not walk freely in the house but
keep with the host or in frontstage areas of the house (e.g. living room, dining room)
or ask for permission if another place needs to be visited. Both visitors and guest act
according to the expected script (Goffman, 1959).

Likewise, Niklas personifies his role as a craftsman, he wears the expected jeans and
checked shirt, carries a ruler and a note book, drives a pick up bearing the name of his
company. Building his personal front, these elements embody his identity as a
professional builder and enable the use of impression management techniques and
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their likelihood to influence his customers (Goffman, 1959). During the visit he goes
around the rooms, knocks on walls, measures, takes notes, measures again, seems
concentrated and focus on his task. He does not answer questions directly but
mumbles to signify he has heard and keep the owner waiting. By checking the walls,
he also controls the information given by the owner. These attitudes reinforce the
impression of expertise and correspond to the expected performance of a qualified
craftsman but also confine the owner in a passive role. The latter, having lived in the
house for more than 30 years, feels very knowledgeable about it is expressed by his
physical demonstration in the kitchen. However, Niklas is challenging this knowledge
by adopting a scrutinising professional attitude, which creates doubt and uncertainties
in Ove's mind. Though rather convinced that he does not want to take Ove's project,
Niklas maintains his role as expert and conceals any hesitation or insecurity. He
keeps his behaviour to the expected customer/ provider script (Darr and Pinch, 2013).
There is no space to discuss alternative possibility or solutions. Both actors focus on
the work to be done and don't provide space to other kind of topics during the
interactions. The mentioning of the weather at the end of the encounters is marking
the end of the exchanges.

CONCLUSIONS

The aim of this paper was to study how expertise is performed between house owners
and SME craftsmen in a context of renovation and with a potential of energy
renovation. Using Goffman's dramaturgical concept enable us to illustrate how the
expertise is negotiated during the first encounter. We found that expertise is
negotiated and interactively constituted through a public performance where the two
actors demonstrate, contest, challenge and finally accept the role of expert. Expertise
is therefore something shaped during the interaction, rather than a given attribute (see
also Chan, 2016). The tensions (roles, performances), together with insecurities from
both partners in interactions create challenges for innovation as the interaction with
the established roles and performances can lock the two actors into a routinized play.
The case described here is used as an example of the other cases studied highlights
that in order to adapt to the concrete situation, perform their roles and answer each
other expectations, the craftsman but also the owner don't find occasion to insert and
develop alternative propositions. They are busy participating to the establishment of
their own expertise and roles. There is no space to develop retrofit solutions if these
have not been defined as one of the main purposes of the encounter. If the contractors
were to promote energy retrofit, they would need to change their script radically and
take the risk of jeopardising the ongoing encounter. So, to place SME contractors on
the stage as responsible for the lack of energy renovations is to disregard the
constraints of their professional role when they negotiate with their customers.
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Resource consumption is inextricably linked to growing populations, economies and
living standards, however this trend is fundamentally at odds with the finite nature of
key resources and the fragile ecology on which the planet depends. The construction
industry is a key economic sector, with a significant environmental impact, and as
such it needs to develop and operationalise business models that reconcile some of the
tensions that exist between economic and environmental prosperity. A promising
approach to improving the productivity of resources lies in the principles of the
Circular Economy, a closed loop model that keeps products and materials at their
highest utility for as long as possible. However, there is limited understanding of how
processes will need to change across the industry to accommodate this transition.

This research focuses on the behavioural dimension of adopting Circular Economy
models in buildings, which is based on the assumption that it is people, rather than
technology, that are the key to embracing circularity. Findings are derived from
qualitative case studies which are developed from semi-structured interviews in order
to capture descriptive, in-depth and contextual knowledge. The preliminary results
highlight two key phases for the successful implementation of circular solutions in
buildings. The first centres on the process of initial decision making and project
framing, whereby a clear, consistent vision of sustainable aspirations enabled
narratives to be built around circular solutions. Secondly, the implementation of these
solutions benefits from continual communication and consistent translation, linking
corporate and sustainability targets to site performance. This suggests that the
implementation of circular solutions is supported when parties align along strategic
narratives, making the translation, demonstration and sharing of benefits derived from
sustainability easier.

Keywords: circular economy, decision theory, design, sustainability

INTRODUCTION

The relationships between population growth, economic development and
environmental conservation are complex, but in general, as economies expand so does
the associated consumption of planetary resources (Jackson, 2009). During the
twentieth century global consumption of raw materials rose at around twice the rate of
population growth (OECD, 2018). However, these trends are fundamentally at odds
with the crucially finite nature of these resources and the fragile ecology on which the
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planet depends for survival (Jackson, 2009). These tensions between growth,
economic prosperity and environmental conservation are also reflected in the
construction industry, which is one of the UK’s primary economic sectors, accounting
for 6% of the nation’s Gross Domestic Product. However, the built environment is
also a primary contributor to the UK’s overall carbon footprint, accounting for nearly
8% of all primary energy and 24% of the UK’s total waste (Stubbs, 2015). As such,
the construction sector needs to develop and operationalise business models that
reconcile some of the tensions between economic and environmental prosperity.

One promising approach to this problem is found in the Circular Economy model,
which aims to prolong the productive life of resources. The Ellen MacArthur
Foundation (2017) describes the Circular Economy as, “an industrial system that is
restorative or regenerative by intention and design. It replaces the ‘end-of-life’
concept with restoration, shifts towards the use of renewable energy, eliminates the
use of toxic chemicals, which impair reuse, and aims for the elimination of waste
through the superior design of materials, products, systems, and, within this, business
models” (The Ellen MacArthur Foundation, 2017). This circular model is built on
reducing, reusing, recycling and recovering, with reducing seen as the highest priority
and recovering as the final option (Kirchherr, Reike and Hekkert, 2017). The concept
of a Circular Economy, and strategies for its implementation, are receiving increasing
attention amongst practitioner communities, which Kirchherr, Reike and Hekkert
(2017) argue is because it provides a model for businesses to effectively operationalise
sustainable development (Kirchherr, Reike and Hekkert, 2017; Ghisellini, Cialani and
Ulgiati, 2016).

This paper first reviews some of the barriers to adopting Circular Economy models in
the built environment, with a particular focus on complexity and behavioural decision-
making as part of a project's design and implementation. Empirical data is drawn
from a case study on 1 Triton Square, developed through interviews with
professionals engaged on the project. The findings that have emerged from this data
suggest that circular designs were enabled through strategic alignment between project
actors, initiated by the development of strong project narratives, and followed through
into the construction phase with consistent processes of translation.

LITERATURE REVIEW

Pomponi and Moncaster (2017) note that current research on the Circular Economy
tends to focus on either the macro-scale, such as cities and eco-parks, or the micro-
scale, such as manufactured products. However, they argue that this focus ignores
both the unique complexity and the significant potential of implementing Circular
Economy in buildings (Pomponi and Moncaster, 2017). While buildings are
constructed from a multitude of manufactured products and materials, when
combined, the dynamics of the design and construction process do not necessarily fit
conventional models of manufacturing. Instead, buildings may be more comparable
to Complex Products and Systems (CoPS) (Gann and Salter, 2000), which are defined
as high cost, highly customised, engineering-intensive products or services that
require a degree of knowledge production (Hobday, 1998). CoPS are typically
delivered within projects, and as such resources and technical expertise are rarely
managed or mobilised within a single firm (Gann and Salter, 2000). Since projects are
typically delivered in collaboration with other firms "almost all innovations in
construction have to be negotiated with one or more actors within the project
coalition" (Winch, 1998). Therefore, as part of construction processes, it is the
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interactions between players in the market that becomes crucial to the implementation
of new ideas and models (Edquist, 2011). Pomponi and Moncaster (2017) argue that
this behavioural dimension to adopting Circular Economy models in buildings is
seldom featured in the literature (Pomponi and Moncaster, 2017). However, they also
argue that there is a strong case for accelerating this, claiming that "it is people, rather
than technologies, who are the key to embracing circularity" (Pomponi and
Moncaster, 2017). This idea is particularly true of the initial decision-making process
of a project, where uncertainty is at its highest and it is where some of the most
influential ‘project shaping’ choices occur (Miller and Lessard, 2008).

The importance of the front-end decision-making phase in construction projects is
being increasingly recognised, with key themes including the alignment of project and
organisational strategies, dealing with complexity, accounting for biases in the
estimation of benefits and costs; as well as the social geography and politics that exist
within decision-making groups (Williams and Samset, 2010). Apply a behavioural
decision making lens, Flyvbjerg (2005) argues that one of the primary problems with
infrastructure projects is misinformation about costs, benefits, and risk, which he
believes is caused by deliberate misrepresentation in order to increase a project's
chances of being approved and ultimately funded (Flyvbjerg, 2005). This view of
behavioural decision-making in projects assumes that decision-makers can be
influenced by political interests, which allows for the introduction of opportunistic
behaviour and conflict of interests (Stingl and Geraldi, 2017).

However, another view of the behavioural aspects of decision-making in projects
assumes that "decision makers do not ‘make’ decisions, but are actors constructing
narratives which will shape processes of attention, prioritisation and ultimately
decisions", as such decisions are processes of sensemaking that are intertwined in the
negotiation of meaning before, during and even after a project (Stingl and Geraldi,
2017). Applying a sensemaking lens focuses on the interplay of interpretation and
resulting actions, as opposed to the influence of evaluation on choice (Weick, Sutcliffe
and Obstfeld, 2005). Communication is a central component of sensemaking and as
such, translation, negotiation and the development of common narratives are key. For
example, Sorrell (2003) notes that while one party may have all the relevant
information on the costs and benefits of an energy efficiency investment, it may be
difficult to convey this to others (Sorrell, 2003). Similarly, project specifications will,
consciously or not, be written from the perspective of one stakeholder, and as such
will be subject to variable interpretations through each actor's different frames of
reference and processes of sense-making (Alderman and Ivory, 2011).

METHODOLOGY

Considering cases where elements of circular design have been successfully
implemented in the built environment, this research’s methodology is chosen in order
to effectively answer the question, how do design and decision-making processes
contribute to the successful implementation of circularity? Since these research
questions are descriptive in nature, this research employs a qualitative methodology in
order to capture equally descriptive, in-depth and contextual knowledge. This takes
the form of a series of comparative case studies, which provide an in-depth
investigation of a contemporary phenomenon (Yin, 2018). This aims to develop an
understanding of the causal relationships and mechanisms that exist within what is a
complex social system. Comparative case studies enable the observation of patterns
regarding similarities and differences across a moderate number of cases, and
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therefore combine depth with a more extensive approach (Bergene, 2007). Studying
common phenomenon across contexts is not a basis for prediction but to explore the
existence and activation of a mechanism within different settings setting (Williams
and Wynn, 2012).

Each case study is set within Arup, a multidisciplinary consulting firm specialising in
the built environment, with cases selected primarily on account of the fact that each of
the projects they describe have successfully implemented elements of circularity.

Case studies are also bounded temporarily, ensuring that the research investigates
relatively contemporary phenomenon. As such, each of the case studies chosen will
have been active within the last 5 years. The emerging results from 1 Triton Square
will be presented in this paper, while case studies of Sky Believe in Better Building
and White-Collar Factory will be presented in future papers.

Project Characteristics Element of Circularity

1 Triton Square ~ Commercial property; London, UK; Refurbishment; Retention of existing
Refurbishment; Under construction  structure and fabric; Health and wellbeing;
Social focus

Sky Believe in Commercial property; London, UK;  Flexibility; Adaptability; Health and

Better Building ~ New Build; Completed wellbeing; Social focus

White Collar Commercial property; London, UK;  Flexibility; Adaptability; Long life, loose

Factory Redevelopment; Completed fit; Easy to maintain; Health and
wellbeing;

Basing each case study in a single organisation will, to some extent, control for the
effects of organisational structure, business strategy and overarching design
philosophy. Adopting a holistic, multi-case design will also account for the fact that
contextual conditions and exogenous influences will vary across teams and individual
projects. As such, it is important that each project case study receives equal empirical
treatment and are analysed within their own project specific contexts. However, it is
assumed that these case studies exist within open systems which are complex and
have dynamic, permeable boundaries that are beyond a researcher’s ability to control.
As such, it is assumed that this reality is hard to capture, and that we, often
subjectively, experience only parts of it. Therefore, in order to holistically study these
complex organisational phenomena, this research adopts a critical realist research
paradigm (Bhaskar, 1975).

Data Collection

For the 1 Triton Square Case Study, data has been collected from multiple sources,
including a non-exhaustive list of project practitioners, as well as associated internal
documentation. This method enables the gathering of rich, descriptive data, which is
collected within its real-world context and directly from the actors who have
experienced the events being studied (Brinkmann, 2014).

Source Affiliation Type Length
Project Director Client Interview 1 hour
Sustainability Manager Client Interview 1 hour
Sustainability Manager Contractor Interview 1 hour
Sustainability Consultant Designer Interview 1 hour
Project Leader Designer Interview 30 min
Sustainability Brief for Developments Client Document 33 pages
Project Tracker: Implementation of the 2015 Client/Designer ~ Document 31 pages

Sustainability Brief for Developments
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The interview protocol adopts a semi-structured approach, which is designed to ensure
that lines of enquiry are thorough and remain focused on the overarching research
questions, while remaining open to potential avenues of questioning and avoiding
those that are overly leading (Glaser and Strauss, 1967). Data gathering also occurs in
parallel to the initial stages of analysis enabling the research to cycle between
"emergent data, themes, concepts, and dimensions and the relevant literature" (Gioia,
Corley and Hamilton, 2012). As such, the interview protocol recognises that the
interview questions may change as the research progresses in order to follow wherever
the informants lead the investigation of the overarching research question, “following
the twists, turns, and roller-coaster rides involved in discovering grounded theory”
(Glaser and Strauss,1967).

Data Analysis

The data from these interviews has been coded thematically, first ‘in-vivo’ by
remaining faithful to the informant’s own language (King, 2012) and then by grouping
these informant-centric terms and codes into categories based on more conceptual and
theoretical terms (Gioia, Corley and Hamilton, 2012)

PRELIMINARY RESULTS

This paper presents results which have begun to emerge from the case study on 1
Triton Square, a significant redevelopment project in London's West End, providing
environmentally responsible and socially active modern office space as well as
improved public facilities. Key to the project's circular credentials is the retention of
the existing structure and building facade, as well as the maximisation of wellbeing
through exceptional amenities, daylight and social connectivity.

Emergence

A number of informants spoke about the early stages of the project as a process of
exploration, with one noting that “there shouldn’t be a ready-made template, because
each job deserves that time of just letting it turn into something of its own accord”. In
the case of 1 Triton Square this process of emergence was described as being, in part,
guided by “finding that special thing about that place, that location, what we’re going
to do there, and how that ties in everyone else”, “it’s the mindfulness of being in a
nice place. You can’t touch it, you can’t measure it, but you know when you’re there.
You can clearly see that in different places.” The intangibility of these aspirations
were framed by the client British Land's almost conflicting priorities, with one
informant noting that “they want to be [...] one of the landlords with the top end
properties, but they [...] also want to feel like they’re close to the ground [...] so their
aspirations are on the whole [...] about creating, bridging that gap between the
business side and making profit [...] and the people on the ground who they’re not
necessarily leasing the space to but it’s [about] making sure that it feels open and
united”. However, it was noted that developing these aspirations into a physical
scheme required extensive negotiation in order to translate this into a tangible design.

In terms of beginning to draw out and shape this vision British Land were guided by
their overarching strategy, which is to deliver sustainable long-term value by creating
‘Places People Prefer’. This includes developing attractive and engaging real estate
through placemaking that promotes health, productivity and enjoyment. As well as a
commitment to making a positive contribution locally through the promotion of social
inclusion, interaction and accessibility. Bringing together the vision and the strategy,
British Land were able to converge around a number of aspirational social, economic
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and environmental trends by aligning their corporate and sustainability strategies
around four focus areas. These include skills and opportunities, wellbeing,
community and futureproofing. British Land used these four areas to successfully and
strongly link their sustainability and corporate strategies, recognising that the value
derived from sustainability, wellbeing and place making also have a positive impact
on driving financial value, with one informant noting that “sustainability is very much
part of what we do, and it is very much part of our business model, it has to sit with
that”, “otherwise as a business we would not succeed.” Beginning the project with a
lack of preconceptions enabled the emergence of ideas based around value-based
outcomes, as opposed to technical outputs.

Adopting this approach meant that, as one informant put it, “you’re not always faced
[with the fact] that demolition and rebuild is the only model in town”, with another
noting that the translation of the vision and aspiration into a tangible design was
“where the legacy piece comes into place for reuse and for respecting the space as it is
and then seeing [...] what else does that mean [...] in terms of what’s there”. In terms
of pushing the sustainability of a scheme this openness and clarity of vision allowed
designers to demonstrate the strategic alignment of more sustainable, and in particular,
circular solutions. For example, in addition to thorough investigation, calculations
and data, informants noted the importance of creating narratives that were in line with
the client’s language and values in order to inform and persuade. In doing so,
designers were able to turn the retention of the facade “into a good story in terms of
legacy for the client”, appealing to both their sustainability and corporate strategies,
citing the market value increase and differential market positioning, as well as the
significant reductions to carbon.

Delivery

However, an important aspect of implementing these sustainable and circular
interventions is ensuring that they are followed through on, since there is a risk that
solutions are lost as the project progresses. For example, informants noted that “we
do know that sometimes further down the line, unless they are absolutely embedded in
the spec there’s likely to be some push back when the cost comes into play and value
engineering starts to take over.” In order to counteract this, the sustainability brief was
designed to support this follow through by assigning clear lines of responsibility and
accountability as part of the design team set up. Additionally, it was noted by
informants that this responsibility didn't “just land on a sustainability person, who’s
sat in a corner somewhere and struggling to be heard. It is actually owned by every
member of the team, and they’re aware of it from the offset.”

Another informant agreed, arguing that “having that clarity in terms of exactly what
needs to be done by whom is essential.” In the case of 1 Triton Square, fostering this
sense of ownership has been dependent on a number of factors. Firstly, it began with
the client, with informants noting that you “start from your top level stakeholders”,
and that “once you’ve secured that pitch and you have a really clear target, [it] makes
it easier to translate that corporate target into something tangible for your design team
and site team.” This was then furthered by a process of continual communication and
consistent translation, constantly “linking the corporate world [...] to site performance
and appreciating that those languages are very different”. For example, a goal of
reducing embodied carbon in construction by 15% is a relatively abstract target, and
while, as one informant put it “ some people know what a tonne of carbon is [...]
unless you are quite clear, I mean this much materials, I mean these are the things we
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want you to do in terms of [...] passive design or, this is what we mean and it’s in a
spec, but we want you to make sure you do something else on site to push it. So,
unless you’ve translated it then it’s a no-go.”

However, there are a number of barriers that hinder this process of translation. In
particular, the psychological barriers associated with asking people to re-evaluate and
change their everyday practices, with one informant noting that “it can often feel
personal to them. They’ve done things a certain way for years, they pride themselves
on work they’re doing”. As such, the skill in translating the benefits of sustainable
interventions and creating shared understanding of intermediaries among actors,
comes not just from having knowledge and data, but from being able digesting that
information and communicate it in language that a site person will be able to relate to.
For example, it was noted that when the design team “talked to the contractor [they]
talked to them about why would it be good for them, [and] how it can reflect well on
them to [...] implement this tougher methodology and change their practice.”
Practically, this meant upskilling the workforce through consistent toolbox talks, with
informants noting that “it goes from the top level all the way to the bottom level, and
it’s [about] having this meaningful unifying culture and to make sure that it is filtered
through and communicated all the way down that enables us to perform, ultimately to
perform better.”

DISCUSSION

As discussed, one of the primary barriers to implementing more sustainable solutions
in the built environment has historically been the organisation of the construction
industry itself, and in particular, the asymmetry of information and incentives between
parties. For example, Sorrell (2003) notes that while one party may have all the
relevant information on the costs and benefits of an energy efficiency investment, it
may be difficult to convey this to others, arguing that enabling frictionless sharing of
information would allow for more the more equitable distribution of benefits (Sorrell,
2003). Emerging from this research to date is a focus on processes of convergence
and translation as well as the interplay of social geographies that exist within decision-
making groups (Williams and Samset, 2010). Notably summarised by one informant,
“it’s about linking the corporate world [...] to site performance and appreciating that
those languages are very different [...]. Often that is the performance gap that we see
between [...] what the aspiration is, and what the end product is.” The preliminary
results highlight two key phases for linking corporate and site performance in order to
successfully implement circular solutions in buildings.

Project Framing

The first centres on the process of initial decision making and project framing. Here
Weick, Sutcliffe and Obstfeld (2005) argue that the process of “sensemaking starts
with chaos” and the organisation of flux (Weick, Sutcliffe and Obstfeld, 2005).
Beginning the project with a period of flux and a lack of preconceptions enabled the
emergence of ideas based around value-based outcomes, as opposed to technical
outputs. As such, a clear, consistent vision of sustainable aspirations enabled
narratives to be built around circular solutions. In addition to thorough investigation,
calculations and data, parties were able to utilise narratives that were aligned
strategically, as well as to each other's language and values in order to inform and
persuade. For example, designers were able to turn the retention of the facade “into a
good story in terms of legacy for the client”, appealing to both their sustainability and
corporate strategies, citing the market value increase and differential market
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positioning, as well as the significant reductions is carbon and material impacts. As
such, the implementation of circularity and the associated decision-making processes
were dependent both on evaluation, through thorough investigation, calculations and
data, as well as what Weick, Sutcliffe and Obstfeld (2005) describe as the interplay of
interpretation and resulting actions, which included the translation and negotiation of
design (Weick, Sutcliffe and Obstfeld, 2005).

Translation

Secondly, the implementation of these solutions benefited from continual
communication and consistent translation, linking corporate and sustainability targets
to site performance. Communication is a central component of sensemaking and as
such, translation, negotiation and the development of common narratives are key. In
this case the skill in translating the benefits of sustainable interventions and creating
shared understanding of intermediaries among actors, came not just from having
knowledge and data, but from being able digesting that information and communicate
it in language that a site person will be able to relate to. This empathetic approach to
translating and communicating benefits was particularly important in overcoming
some of the psychological barriers associated with asking people to re-evaluate and
change their everyday practices. When combined, the strong project narrative, as well
as the empathetic translation created a meaningful unifying culture, suggesting that the
implementation of circular solutions is supported when parties align along strategic
narratives, making it easier to translate, demonstrate and share the benefits of
sustainability.

CONCLUSIONS

The preliminary results from this research have highlighted two key phases for the
successful implementation of circular and sustainable solutions in buildings. The first
centres on the process of initial decision making and project framing. In the case of 1
Triton Square, a clear, consistent vision of sustainable aspirations enabled narratives
to be built around circular solutions. For example, the retention of the facade
provided a “good story in terms of legacy for the client”, appealing to both their
sustainability and corporate strategies, citing the market value increase and differential
market positioning, as well as the significant reductions in carbon and material
impacts. Secondly, the implementation of these circular solutions, have to date,
benefited from consistent follow through, including clear lines of responsibility and
accountability, as well as processes of translation, which creates a unifying culture
that ensures sustainability targets are filtered through and communicated to those on-
site.

While split incentives are often cited as a primary barrier to achieving sustainability in
the built environment, it is understandable that differing priorities exist between
parties acting with a project coalition. However, these preliminary results suggest that
instead of attempting to align incentives, there is a benefit in parties aligning along
strategic narratives, making the translation, demonstration and sharing of the benefits
from sustainability easier. This supports previous work by Alderman and Ivory
(2011), which theorises that translations are more efficient in convergent projects
where “understanding of intermediaries among actors is shared” (Alderman and Ivory,
2011). This work contributes to literature on behavioural decision-making in
Complex Products and Systems (CoPS), with a focus on this in the context of
applying Circular Economy models in the built environment. Applying a behavioural
decision-making lens to the implementation of circularity suggests that decision-
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making processes may need to be cognisant of both technical evaluation, through
thorough investigation, calculations and data, as well as what Weick, Sutcliffe and
Obstfeld (2005) describe as the interplay of interpretation and resulting actions, which
included processes of translation and negotiation (Weick, Sutcliffe and Obstfeld,
2005).
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Construction labour productivity has been declining. This paper examines the
learning effect of labour productivity in a curved wall operation using the application
of the Learning Curve Theory (LCT). The research adopted a quantitative approach,
utilising a standard observation sheet to record labour productive time on a live
project. The study investigated a 15-storey office building project in Nigeria. Data
were analysed using regression analysis and straight-line learning model. The result
of the effect of learning on curved wall operations shows a significant influence on
improvement in labour productivity. The labour productivity observed reveals
average learning rate of 93.76%, resulting in an improvement rate of 6.24% in labour
productivity. This impact can decrease the duration of the project at a rate of 1% -
6%. A learning rate of less than 100% indicates that learning has occurred and is
verified by the LCT. The research contributes to development of a model for
investigating labour productivity curved wall operations with the application of LCT.
The model developed in this research can help the construction industry, project
managers and planners to view the rate of labour productivity in a learning curve
diagram. This study was limited to a single site multi-storey building due to the
deductive method of the research. The implication is that the study result may lack
generalisability. It is suggested that this investigation is replicated with other models,
i.e. piecewise unit model, exponential model and cubic unit model of learning.

Keywords: curved-walls, learning-curve-model, operations, measurement

INTRODUCTION

For decades, the construction industry has been afflicted by productivity growth. One
explanation is nature of construction operation vis-a-vis workforce influences on
global average value-added per hour. Productivity issues are particularly dismal in
rich countries. For example, France, Italy, German and Japan has seen productivity
growth fallen by about a sixth (Office National Statistics (2019). Arguably,
construction productivity growth is worst in developing countries such as Nigerian,
India and Brazil. Indeed, construction of curved walls has a remarkable influence on
labour productivity and is often most noticeable characteristic in buildings
(Granadeiro et al., 2012). Curved wall construction is a component of modern forms
of architecture that significantly influences construction labour productivity (Mashina
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and Gadi, 2010). Ourghi et al., (2007) developed a tool to predict the influence of
curved walls productivity on limited shapes and found that curved wall influences
construction labour productivity significantly. However, there is rare study about

learning effect of labour productivity in a curved wall operation using Learning Curve
Theory (LCT).

The significance of labour in construction productivity cannot be overemphasized;
particularly as it relates to project completion within cost and time targeted. The
construction industry, particularly contractors usually consider productivity of labour
rates as a fundamental factor of project success (Missbauer and Hauber, 2006).
Construction labour productivity has witnessed a downward turn in the last two
decades (Durdyev and Mbachu, 2018, Naoum, 2016). Perhaps, this is exacerbated by
deteriorating relationship between different labour unions and other associations
within construction supply chain. Moreover, labour productivity is regularly
considered as slow to responding to clients' evolving requests. Various studies opine
that contractual worker's practices need to change from engendering obsolete
techniques to quick information assimilation from both external and internal
environments for progressive, gainful and productive techniques (Rao et al., 2015,
Kululanga et al., 2002). The merits of incorporating the Learning Curve Theory
(LCT) as a feature of everyday contractual workers' schedule was recently addressed
in some investigations (Thomas et al., 1986, Couto and Teixeira, 2005, Jarkas, 2010,
Ugulu and Allen, 2018).

LCT supposition is that labour productivity can be enhanced by performing a task
repetitively (Thomas ef al., 1986). LCT states that whenever production quantity of
an item doubles, the cumulative average cost or labour hours decreases by a level of
percentage of total average rate or first unit rate. This percentage is depicted as the
learning rate (Couto and Teixeira, 2005). However, other researchers advocated
positive learning effect of labour productivity (Jarkas, 2010, Couto and Teixeira,
2005). Thomas (2009) stated that a talented labourer can profit on the lessons gained
from experience. Everett and Farghal (1997) expanded the work of Thomas et al.,
(1986) and found that labour productivity could be improved if workers can gain from
previous experience. A phenomenon regularly portrayed as an effect of learning.
Franco et al., (2004) uncovered that improved performance in construction projects is
synonymous with labour learning from performance feedback perspective. Wong et
al., (2012) assert that impact of labour performance is dependent on construction
organizations' training and commitment to learning.

A significant number of investigations carried out utilised the use of surveys and
practitioners perceptive based on literature reviews. Generically, there seems to be a
general understanding among researchers that change in performance of labour is not
incidental (Jarkas, 2015, Mohamed et al,, 2019). To a certain extent, it can be as a
result of a subtle learning process, though little consideration has been paid to
addressing what exactly workers learn (Jarkas, 2010, Ugulu and Allen, 2018).
Nevertheless, such a recommendation has yet been supported by enough scientific
evidence (Jarkas and Horner, 2011). Besides, it is justifiable that there are a variety of
ways by which productivity improvement can be accomplished (Greve and Audia,
2006). For instance, the performance of labour might be improved by the learning
experience gained during construction, the capability of management of the project
manager, as well as the capacity to control project monitoring outcomes (Everett and
Farghal, 1997, Love and Josephson, 2004).
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The aim of this paper is to examine how learning affects labour productivity during
curved wall operations in high-rise construction. Study of curved wall operations and
the learning effects with the application of the LCT on repetitive operations would be
of great benefit to construction managers and the construction industry.

LITERATURE REVIEW

Labour Productivity in Construction

Productivity is the relationship between work hours used to produce output and
production. It is also the relationship between the output and input factors used to
produce the output by a system. This description is derived from earlier definitions on
productivity (Ugulu and Allen, 2018, Thomas and Zavrski, 1999, Tran and Tookey,
2011). Productivity rates are an essential aspect to be considered in the construction
industry because they are output efficiency indicators of the sector (Mohamed ef al.,
2019). According to Mohamed et al., (2019) the ‘project type' is the most important
factor that influences productivity of labour in rebar construction.

Durdyev and Mbachu (2018) investigated factors influencing the productivity of
construction labour in residential projects. These factors were grouped into four main
groups: workforce, resource, management and external. The study found that the
main factors affecting labour productivity are leadership, change order management,
defective work and flow of cash. In South Africa, studies found that "late drawing,
issue of specifications, delay, illegal strike action and lack of motivation as major
factors that influences productivity" (Bierman ef al., 2016, Ugulu and Allen, 2017).

Ugulu and Allen (2018) investigated the influence of craft gangs onsite learning
productivity using observation method and found a significant impact of learning on
craft gangs' productivity. Learning curve theory relies on a crucial human nature, and
capability to gain from past understanding, the strategy begins from individuals or
groups repeating a comparative task and gaining experience from their association or
practice. Long et al., (2013) "examine the relationship between building floor and
labour productivity of the structural work including formwork installation and rebar
fabrication/installation," utilising the LCT. The study found 86.9% significant
improvement. In a similar study, Jarkas (2010) investigated the "effects and relative
influence of grid patterns; variability of foundation sizes; total surface area; and
average surface area, on formwork labour productivity of isolated foundations". The
study found strong correlation and high determination coefficients between labour
productivity and the factors investigated i.e. 90.40 and 92,90 per cent. The rule of the
LCT, which has been used reasonably in manufacturing, can moreover be used in
building and construction industry (Thomas et al., 1986).

Apparently, different learning curve models are used for improving labour
productivity with repetitive activities in the construction industry exist, but learning
curve mathematical models commonly used are: straight line unit model, Stanford unit
‘8' model, cubic unit power model, piecewise unit model and exponential unit model
(Thomas et al., 1986). The investigation carried out by Thomas et al., (1986) utilised
the output and construction production data gathered from 65 construction labour
activities to examine the best evaluating model between the cubic and exponential and
straight-line models. The straight-line model has the advantage of
straightforwardness. However, it may not be reliable since the learning rate is
expected to be consistent. The cubic unit model of learning always brought about a
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higher coefficient of determination and was the reasonable model for displaying the
impact of earlier learning developed (Thomas ef al., 1986).

The piecewise unit model involves three different stages, each of the stages with a
learning percentage, the exponential model was founded on the hypothesis that portion
of cycle per time is permanent and subject to improvement through repetition of the
same task (Norwegian Building Research Institute, 1960). Previous investigation
revealed that the cubic and piecewise learning curve model has a better coefficient of
determination compared to the straight-line learning model (Duff et al., 1987).
However, these researchers observed that either the piecewise or the cubic model of
learning curve provides a reasonable benefit regarding phenomenon of learning for the
generalization of labour productivity in the construction project.

Straight-line learning model techniques was introduced to overcome such drawbacks
and has comparative advantages compared to others because it helps project managers
and planners to view rate of labour productivity learning in a LCT diagram (Thomas
et al., 1986). The LCT diagram enables the user to easily get all the needed
information. It identifies relationship easily between activities, represent the different
production rates between productivity rates of activities, and are regarded as an easier
way for determining progress rates and estimating the present crew's construction
performance. It is evident from the study literature that construction activities have
been applying learning curve theory to their activities due to repetitive features and
labour intensive. The study examined curved wall operation in a high-rise building
project and used straight-line learning curve model to understand its effect on labour
productivity

METHODOLOGY

This research adopted a quantitative approach. According to Leedy and Ormrod
(2013) quantitative research includes the utilization of logical inquiry that embraces a
speculative deductive method that deals with testing theories. This method considers
huge indicators of credibility, for example, reliability, validity, generalizability, and
reproducibility. Quantitative research is typically considered as an objective positivist
endeavour with little depth (O’leary, 2010).

This research utilised a standard observation sheet as the research instrument to record
the labour productivity input and output as supported by earlier researchers (Jarkas,
2010, Couto and Teixeira, 2005). The design of the observation sheet includes the
following important features: observed time, weather condition, wall thickness, crew
composition, wall type, height worked and method of work. The description of the
observed project was a 15-storey office building in Abuja, Nigeria. The project office
complex has a gross area of about 81,000 sqm comprising 445 car parking spaces.
The focus on the project was on curved walls which have common features as stated
in the design of the observation sheet.

The observed information was gathered on daily basis to decide the variation in output
for the curved wall labour productivity on selected project sites. The observer would
arrive on the site ahead of schedule as 7:00 am, note the progress of the work under
observation, and record time of the work and delays experienced during the day and
output from 7:00 am to 6:00 pm every day. The observed productivity data was
collected over a total period of 12 weeks. The data collected were then used to
calculate impact of learning on curved walls labour productivity. The investigation is
a field study of actual data rather than data collection from recycled literature.
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Data Analysis on Curved Walls Productivity

The least squares model which is similarly referred to as the linear regression model
was adopted in the introductory statistical analysis of the study. The regression
predictive model in this study was developed using the workers observed time to
represent the dependent variable and the cycle numbers as the independent variables.
The regression analysis was calculated using PHStat software that is normally used for
Microsoft Excel. The relationship amid the curved wall inputs and cycle numbers was
derived by substituting the observed recorded time into the straight-line linear
regression model in equation 1: Y=a+pX.... 1

From equation 1, a, and § demonstrates the intercept and the slant of the model. The
intercept and the slant are predictable as thus:

B=m)Yxy-)x>y) (n)x2-(3x)2) .... 2.
o=Y-pX....3.
In equation 3, Y, stand for the man-hours while X, signify the cycle numbers. The

above equation o and 3 were utilised to appraise the regression model for the labour
productivity of the curved wall.

The intercept and the slope were determined from the regression model in this
manner:

B=mYxy-YxXy) (nYx2-(3x) 2), and a = Y-BX. .... 4.
In equation 4, Y signifies the worker hours and X stand for the cycle numbers.

From the coefficient of correlation and regression model, o = 6.17, B=-0.09, y=-0.87.
Where a stand for the intercept of the standard linear equation, B signify the slant of
the linear curve, while y stand for the coefficient of correlation of the skill labour
curved wall observed. The regression model for the curved wall labour observed was
determined as Y = 6.17- 0.09X, where Y indicate workhours = 6.17 - 0.09 cycle
numbers. From B, it shows that the relationship of the slop is negative, implying that
there is a declining effect in working hours as the cycle numbers increases.

Influence of learning on curved wall productivity
The logarithmic straight-line expectation to learn and adapt is numerical express as:
Y=TIx(X)b....5.

Where, Y stand for the man-hours or cost or time required to do the repetitive unit,
while T1 signifies the cost or man-hours or time required to carry out the first unit, X
stands for the cycle number of the unit and b is the slant of the learning curve,
determined as:

b=InS/In2 ...... 6.

In equation 6, S= rate of learning, which is depicted as the percentage of unit input
decrease, i.e., man-hours, cost or time, because of replication of the quantity number
of units finished.

Therefore, we can re-write equation 6 as: ~ S=(2”b) *100 .... 7.

Figure 1.0 represents the learning rate of the labour productivity of the curved wall in
the project site observed. The x-axis stands for the cycle numbers while the y-axis
signifies the man-hours.

129



Ugulu and Arewa

Learning Rate for Curved Wall Productivity
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Figure 1. Relationship of Curved Wall operation and Cycle Numbers

The learning rate (S), communicated as a percentage, is measured by substituting the
slant (b) appeared in equation 7, that is -0.09, into the learning rate equation as:

S =(2-0.09) x 100 = 93.76% as showed in figure 1.0. Table 1.0 illustrate learning rate
table which was utilised in plotting the graph of the learning curve for the curved wall
labour productivity observed. The LCT states that whenever the quantity of
production of product doubles, the cumulative average cost or unit required for
production, i.e., workers hours, cost, or time, decreases by a specific level of the past
unit or total average rate. This rate is alluded to as the "learning rate" which recognise
the learning accomplished. Also, it sets up the slant of the learning curve. The lower
the learning rate, the more noteworthy learning is accomplished. A learning rate of
100% shows that no learning happens (Thomas et al., 1986, Couto and Teixeira,
2005).

The learning rate reveals 93.76% which is significant for improving labour
productivity in the construction industry. The study utilised 0.05% significance level
as satisfactory degree of the inferences. A learning rate under 100% demonstrates that
learning has happened and the justification of the LCT. The learning rate observed
from this examination agrees with previous studies carried out in Vietnam, Asia (Long
et al., 2013). Jarkas (2010) found 96.40 and 92.90 per cent strong correlation and
high coefficients of determination between labour productivity and the investigated
factors. This finding is related with the findings of Jarkas (2010).

A learning rate under 100% demonstrates that learning has happened and the
justification of the LCT. Figure 1.0 reveals a noteworthiness impact of learning on
curved wall labour productivity, the productivity pattern created from figure 1.0, was
observed to be concurrence with past examination on the impact of learning on labour
productivity (Couto and Teixeira, 2005, Jarkas, 2010).

This investigation also compares with Thomas ef al., (1986) learning curve for
construction operations. More precisely, it follows the 75 to 80 per cent trend of a
learning curve, which applies to LCT of construction productivity. The learning
influence observed in this study are consistently different from those of previous
researchers (Jarkas, 2010, Ugulu and Allen, 2018, Thomas et al., 1986, Couto and
Teixeira, 2005). The significant productivity evaluation determinant observed in this
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study could be attributed to two prime factors: the impact of learning as work
advances and the effect of cycle time which influence the technique of construction.

S/N LN Man- LNCycle C D E F G H I J K L M
hours No
Y X XY X2 nyXY ¥XYY n¥yX2 B=IJ Y X Bx o=Y-Bx S=2b*100
1 6.2300 - - - -0.0929 93.7642
2 6.0400 0.6931 4.1863 0.4804
3 6.0400 1.1098 6.7032 1.2317
4 6.0300 1.3862 8.3588 1.9216
5 5.9900 1.6094 9.6403 2.5902
6 6.0000 1.7917 10.7502 3.2102
7 6.0100 1.9459 11.6949 3.7865
8 6.0200 2.0794 12.5180 4.3239
9 5.9600 2.1972 13.0953 4.8277
10 5.9900 2.3025 13.7920 5.3015
11 5.9500 2.3978 14.2669 5.7494
12 5.9100 2.4849 14.6858 6.1747
13 5.9000 2.5649 15.1329 6.5787
14 5.9900 2.6390 15.8076 6.9643
15 5.8700 2.7080 15.8960 73333 — =
a 8 &
16 5.8600 2.7725 16.2469 7.6868 N o n wv @
X = & 8 B x 8
17 5.9600 2.8332 16.8859 8.0270 < a X o g =
o o - wv - T o
> 101.7500 33.5155 199.6608 76.1878

Table 1. Learning rate for learning rate for curved wall productivity

CONCLUSIONS

The study observed curved wall construction operation in a building project and the
learning curve technique was adopted for the examination of labour productivity with
the use of straight-line model. The effect of the learning curve on duration of project
is shown. the curved wall labour productivity observed signifies an average learning
of 93.76%, resulting in an improvement rate of 6.24% in labour productivity. This
impact can decrease the duration of the project at an approximate rate of 1%-6%.

The study is restricted to a single site storey building with various floors because of
the deductive nature of the study. The implication is that this research result may lack
generalisation. However, the researchers proposed repeated experiment or
observations with significant number of cycles, for examples observation of other
building sites curved walls. It is important to note that the model developed in this
investigation does not directly account for management skills and strategies or
specific project conditions. However, it mirrors the straight-line learning model and
its impact on labour productivity in the observed site. There are similarities in the
various learning curve models. Therefore, there is need to advance research on
differences in learning rate of labour using other models, i.e. the piecewise unit
model, the exponential model and the cubic unit model of learning.

It is pertinent to note that based on observed parameters, method of construction was
discovered as the most important parameter with great influence on curved wall
productivity followed closely by height of the wall and the crew composition.

This research contributes to the development of models that can be utilised to examine
the impact of learning on labour productivity. This model will help project managers
and planners to view rate of labour productivity on a project in a learning curve
diagram. This diagram will also help to determine labour progress rates and estimate
crew's construction performance. The findings presented in this paper requires
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mindful thoughts regarding effect of LCT on labour productivity in the construction
industry.
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Productivity, quality and flexibility are critical measures of performance for justifying
the investment in manufacturing and production systems, including construction.
Existing knowledge in Architecture Engineering and Construction (AEC) informs us
that performance, productivity and quality are interconnected through conventional
measures, focused on cost but which are implemented in practice through trade-offs
affecting one or more in project outcomes. This paper offers a theoretical discussion
which aims to create a dialog on how the AEC sector should evaluate the roles of both
traditional cost-focused measurement and non-traditional measurement methods.
Investing in people, both as a stock of knowledge and having expertise could be a
way to increase productivity which, as extant research shows, will have on-going
positive effects on both quality and performance.

Keywords: performance, efficiency, quality, paradox, value

INTRODUCTION

Extant research and theory posit that performance, quality and productivity constitute
a paradox for the AEC sector. Construction business organisations aim for all three,
yet they understand, from an economic perspective, that attainment simultaneously is
often difficult at best. Trade-offs become an integral part of the process of decision-
making in construction as limited resources and finite budgets force choices between
performance, quality and productivity (the 3 Ps). Making decisions requires trading
off one item against another. In economics, the term trade-off is often expressed as an
opportunity cost, which is the most preferred possible alternative. A trade-off
involves a sacrifice that must be made in order to get a specific outcome. This paper
offers then a theoretical discussion which aims firstly, to review relevant arguments
about performance, quality and productivity and how they related to trade-off, and
secondly to create a dialog on how the AEC sector can look at non-traditional
measuring methods. It is proposed that by investing in people (Human Capital) both
being a stock of knowledge and having expertise, as a way to increase productivity
which, as existing research shows, will have on-going positive effects on both quality
and performance, and enable trade-offs to be reconsidered in ways that do not reflect
costs and the bottom-line alone. Many authors have written on the 3 Ps
independently, however when the three are considered as an entity there is a dearth of
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research that has been shared on this topic. The authors are of the view that much
needs to be done to explore and develop this topic. We ask then:

how will construction organisations gain the best possible chance of achieving
performance, productivity and quality goals, and subsequently minimise the need for
trade-offs and maximise business value in a construction project, other than by cost?

The Paradox of Performance, Productivity and Quality

In trying to establish an argument about the interrelationships of performance,
productivity and quality, it is essential to understand business intent or strategy.
Porter (1980; 1985) argues that the fundamental purpose of strategy is the creation of
business value concentrating on cost leadership, product or process differentiation,
and/or focus. Porter argues that the creation of business value represents the essence
of strategy, but that value needs to be measured. Performance Management is the
most accepted means of measurement of business value created by strategy through a
multitude of measurement systems such as 6-Sigma, TQM, BPM, PRR, etc.
However, the focus here is not on these systems but on trying to tease out where the
sources of value, the factors of production, can be used to enable some form of
solution to what is seen as a paradox. In the literature some argue that productivity
and quality are interconnected others argue that quality and performance, and
productivity can performance are also interconnected. All are considered valid. Yet
the interconnected nature of all three produces differing interpretation again all
considered valid but unresolved.

Performance is argued by Rolstadas (1998) to be a complex relationship involving
seven performance criteria: effectiveness, efficiency, quality, productivity, quality of
work, innovation and profitability. Performance is essentially defined by a
performance management system, a collection of specific metrics designed for
multiple purposes: management accounting, strategy evaluation, or financial actions
(Bossioni et al., 2004; Franco-Santos ef al., 2007). In the AEC literature, performance
is defined by how it is measured (Yang et al., 2010; Love and Holt 2000; Cain 2008).
Essentially construction projects and organisational performance are assessed by a set
of ratios evaluating the relationships between the costs of inputs (labour, capital) and
the benefits created as outputs (Kagioglou et al., 2001; Ali et al., 2010). Four sets of
measurements are used and usually set as KPIs (Liu ef al., 2014; Beatham ef al.,
2004). The first, financial performance, uses ratios of profitability, growth, financial
stability and cash flow (Yu et al., 2007). The second, customer relationship
performance is measured by ratios that assess the quality of service and work (EI-
Mashaleh et al., 2007), or that measure external customer satisfaction (Rankin et al.,
2008), or measure market share (Yu et al., 2007). Thirdly, the literature identifies
measures of internal business performance with ratios assessing safety (El-Mashaleh
et al., 2007; Rankin et al., 2008), business efficiency and the effectiveness of planning
(Yu et al., 2007). Fourthly and more recently, measures of sustainability performance
are being incorporated and assessed as part of the creation of value as integral to
business strategy (Teh and Corbitt 2017).

However, this traditional approach does not capture other aspects that relate to
performance (Neely et al., 2001). Bassioni et al., (2004) reviewed contemporary
performance measurements in construction and argued for the inclusion of non-cost
measures, quality, time, process, and flexibility, the earlier proposals of Cross and
Lynch (1988) offered a performance pyramid that included a company’s vision,
market measures, finance measures, customer satisfaction, flexibility, productivity,
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quality, delivery, process time, cost and operations. In contemporary business
performance these outcomes are collated and most often measured as the Triple
Bottom Line (Elkington 1998; 2013). One of the key elements we believe missing
from this work, there could be others, is the value created by knowledge stocks, and
the expertise of human capital as each contributes to performance, productivity and
quality.

The Relationship Between Productivity and Performance and Quality

Productivity of any resource has been characterised by the OECD as a ratio of yield to
inputs utilised for a specific activity of a process in the production of goods, services
or any other product and construction (OECD, 2001). The existing research highlights
some of the factors affecting construction productivity, namely rework, poor
supervisor competency and incomplete drawings (Hughes et al., 2014); unwell pre-
construction planning, mismanagement of materials onsite and overcrowded
tradesmen on site, change of scope of work and excessive variation order (Noaum
2016); and errors or inconsistencies in project documents, lack of requirement
specifications in tender documents, and unforeseeable authority requirements or
restrictions (Larsen ef al., 2015). Each in turn increases time-cost, resources cost and
labour costs.

Performance is positively correlated to productivity (Arashpour and Arashpour 2015).
However, that research sometimes, inadvertently, identifies the necessary role of
trade-offs between elements of efficiency and the attainment of performance goals. In
the traditional economics-driven business model, choices are made between the keys
factors of production, the price of labour and the price of capital (investment in
resources, machinery). The maximization of profit (performance) for a given level of
expenditure (budget) is a ratio of these two. This ratio represents a way of perceiving,
albeit simply, the relationship between productivity and performance. The
determination of profit will vary between construction projects but inevitably there is
a decision-making process where trade-off decisions are made to maximize the ratio
of the two.

None the less, the modern economy is being disrupted by new inputs into the
determination of productivity and therefore performance. Knowledge resources and
the adoption of KM in construction has been shown to reduce the inefficiencies of
operations (Al-Qubaisi ef al., 2018). These knowledge resources are sometimes
translated into capital as either new technologies and/or new innovations. BIM for
example has the potential to replace the paper-based tools of construction projects,
with a digital environment improving levels of efficiency, exceeding those of
traditional construction processes (Lee, 2008). Bryde et al., (2013) showed that cost
was the one most positively influenced by the implementation of BIM followed by
time, communication, coordination improvement and quality. Each new technology
input has a distinct cost (cost of software, cost of hardware, increased labour costs to
purchase expertise for implementation and operations) and thus a price. However,
there is an extended argument that the ‘new’ or ‘the innovation’ brings greater
benefits by decreasing the price of ‘normal labour’ as there is less needed or less time
is needed in the construction process. This is often wishful thinking as the research
about technology and innovation adoption would suggest otherwise, increased time,
increased cost and increased complexity. For example, Trkman (2010) refers to the
return/evaluation of IT investments, which he indicates has been a challenge across all
industries in the last four decades. On the other hand, Brynjolfsson and Hitt (1996)
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argue that this is a phenomenon in the short run only and often resolves in the longer
term, a dilemma when the expectancy of investment in innovations like IT is short run
return. Carillo et al., (2013) show that the implementation of KM systems, for
example, is often ad hoc and adopted in an environment where expectations are that
the system itself generates benefits. It is humans who generate benefits from
technology adoption. This argument remains unresolved. However, knowledge,
technologies and innovations are grounded in investment in human capital, the source
of expertise. Again this suggests that alternative measures other than costs alone
should be included in business models in construction, as a key element in the
development of productivity, the attainment of quality and the achievement of
business performance and value.

In the Construction literature quality is most commonly defined as conformance to
requirements meeting customer expectations (Ali 2010). Often quality is assessed in
construction against strict criteria in quality management systems such as ISO, TQM,
JIT, BPR, Balanced Scorecard and 6 Sigma (Daniel 2016; Willar et al., 2016). Such
itemization of quality is mandated in construction in many countries (Ofori et al.,
2000; Turk 2009). The assumption of quality management systems is that adherence
to quality processes will lead to measurable quality improvement. QM practices
contribute to operational and financial performance, allowing a firm to achieve
competitive advantage (Kim et al., 2012). Construction productivity would be
affected adversely if the materials required for use are not available in the quantity or
quality required when they are needed (Pheng 2001; Pheng and Meng 2018).
Mahmood et al., (2014) highlighted this relationship between poor quality and
productivity in projects. If quality is poor it negatively impacts on performance
through increased costs and poor productivity.

Conventional wisdom offers that productivity, quality and flexibility are critical
measures of performance for justifying the investment in manufacturing and
production systems, including construction. Existing knowledge in construction
informs us that performance, productivity and quality are interconnected through
conventional measures. For example, if productivity increases, performance most
probably also increases and vice versa. (Karunarate 2015). However, this
conventional perspective is focused on cost and value production as profit.
Essentially the existing research literature and theory proposes a business model based
on the following general propositions, which can be represented as a simple model as
shown in Figure 1 where decision making is reflected through the trade-offs made
between each of performance, productivity and quality:

Performance is measured through cost/benefit ratios;

If productivity increases performance increases and vice versa;

If resources increase, productivity increases;

If quality is poor, productivity will decrease;

If quality is poor, little business value is created;

Quality is a good measure of performance;

Expertise has positive effect on performance;

If productivity improves, it will improve expertise?

Implementation of Quality Management Systems will increase performance;
Productivity, quality and flexibility are critical measures of performance.
There is a positive correlation between performance and innovation.
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Fig: 1 The conventional construction business model

However, the very important point here is that the model makes no recognition of the
effects of the disruptors or of the explicit value created by human capital. Human
capital is a source of knowledge and expertise of the organization which subsequently
will bring innovation to the organization. Human Capital are the elemental
knowledge storehouses of organisations (Egbu, Botterill and Bates, 2001) which
provide the intellectual capital that facilitates both efficient management and the
possibilities of innovation adoption (Egbu and Robinson 2005).

An Alternative Business Model in Construction

In seeking to increase Performance, Productivity and Quality overall, it is important to
look at the whole as well as the parts of a system and to understand how each part
interacts with the others. History suggests there are deep-seated problems holding
construction back as it struggles to improve performance and quality along with
raising productivity (eg. Al-Qubaisiet al., 2018; Arashpour and Arashpour 2015).
The argument here is that quality, productivity and performance are tangled in a
traditional TQM like chicken and egg and centered by cost. For example, if an
organization increase performance the productivity will also increase but quality also
has impact on performance. For example, if a company finish construction project
fast (this mean high performance) but the quality is not up to scratch and the building
is full of defects. Therefore, you cannot say that that company has high performance.

Previous research outside construction identifies the role of human resources in
business performance (Young and Berman 1997). More recently the research
literature has focused on the role of expertise (Chan 2016; Mogendorff 2016)
knowledge and the value they create in construction. That expertise can become an
investment in human capital and therefore, we argue, can generate a focus on
knowledge resources as a co-focus with cost within the business model (Fig 2)

Performance

@ Human
Capital

Productivity

Quality

Fig: 2 Alternative business model in construction

What is not evident here, and certainly not in the conventional construction business
model, (Fig 1) is an understanding of how these might enable moderation of the trade-
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offs necessary in the conventional model. The existing research literature often shows
the relationships between performance and various elements including finance, time,
health and safety, functionality and the last two elements of our conundrum, quality
and productivity (eg. Bossioniet al., 2004; Franco-Santoset al., 2007; Love and Holt
2000). It is argued here that there is no explicit established relationship between
performance and knowledge and expertise. It appears that there is an implicit
assumption that knowledge and expertise already exist in the business equation
creating value. This begs a number of questions for research: how can a relationship
between performance and knowledge and expertise be measured? What will the
impact of that relationship be on quality and productivity?

As referred to earlier, the conventional wisdom is that productivity, quality and
flexibility are critical measures of performance for justifying the investment in AEC
sector. A ‘compartmentalised’ approach to knowledge management and expertise in
this area is somewhat problematic, however, it is not entirely the fault of the sector as
it has a plethora of disparate mandates ranging from security to education, legal
interpretation, health, and service delivery and to harmonise knowledge expertise
approaches across all would be a tall order. In order for the AEC sector to capitalise
on the benefits of knowledge and expertise it is essential for it to overcome the
cultural barriers that permeate its hierarchies by increasing teamwork, reducing
bureaucratic decision making and increasing value management. With the advent of
new public sector project structure in many regions, a less compartmentalised
management regime for projects and the drive for cultural and efficiency changes,
tomorrow’s public sector projects could be less of a mystery and more of an open,
transparent and practical service which will benefit public interest and so society. silo

CONCLUSION

As the diverse nature of the AEC sector, a ‘one size fits all” solution is not applicable,
for example, knowledge expertise delivery in house building sector, for example is
subject to completely different parameters than knowledge and expertise applied
through their application in infrastructure pharmaceutical projects. There have been
few frameworks in the literature aimed at identifying the disparate nature of
knowledge expertise and no single framework aimed at identifying individuals in the
AEC sector and attempting to capture the knowledge/ expertise they hold.

A framework put forward that attempts to look at AEC sector knowledge expertise
from an overarching perspective, which gives the reader an insight into high level
AEC sector specific attributes. A way of developing this might be through
communities of practice (COP). COP have been researched with the specific issues
that are conducive to its proliferation in the public sector being discussed, such as its
propensity to facilitate knowledge sharing, but in order to be successful, communities
of practice must have management recognition, potential rewards, and requisite IT
infrastructures.

The suggestion then is that collaborative performance in projects (joint specification,
selected tendering, soft parameters in bid evaluation, joint subcontractor selection,
incentive-based payment, collaborative tools, and contractor self-control) generally
have a positive influence on project performance (cost, time, quality, environmental
impact, work environment, and innovation). It is additionally proposed that these
relationships are moderated or mediated by the collaborative climate (i.e. the trust and
commitment among partners) in the project and moderated by the overall project
characteristics (i.e. how challenging the project is in terms of complexity,
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customisation, uncertainty, value/size, and time pressure). Based on this contribution,
future research can, once developed, test any framework empirically to further
increase the knowledge about how expertise and the impact on productivity and
performance factors may influence project success.
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Recent studies have highlighted that productivity growth for the construction industry
have remained stubbornly low or have declined over the last two decades in many
developed countries. This observation does not match the advances in materials,
project management, procurement, information technology, and increasing
specialisation or broad globalised operations that has characterised these modern
construction companies. While recent projects are built under more onerous
regulatory, health and safety, environmental and quality expectations, these changes
are often not considered when productivity measures are calculated. This study
critically reviews both the economic and physical measures of productivity from data
and methodological perspectives to determine the sources of errors and discrepancies
in the computation of productivity measures. Estimates of construction productivity
based on identical data sets in the US indicate that these economic productivity
measures are very sensitive to the choice of the price deflators. More recent estimates
report improvements in productivity using revised deflators. In contrast, physical
productivity measures do not suffer from these limitations. Furthermore, market
factors and recent changes to the structure of the construction supply chain have led to
new challenges in the computation of these estimates. Labour hire and equipment
leasing arrangements, offsite prefabrication and increasing use of imported
intermediate products shift a large proportion of work away from the construction
sector. This leaves the less productive site assembly tasks to be carried out by
construction companies. In a highly competitive market, productivity gains in the
construction sector are often lost to other sectors of the economy through low profit
margins. This review suggests that traditional approaches to construction
productivity may no longer be applicable in a modern construction industry.
Adopting a value chain approach to construction productivity where all stages of
production including the supply and manufacture of intermediate products are
analysed may be a better solution to enable the identification of the underlying factors
of productivity.

Keywords: market forces, construction productivity, productivity growth, wages

INTRODUCTION

Global consulting firm McKinsey has reported that over the past twenty years the
value added per hour worked in the construction sector has risen at a quarter of the
rate of manufacturing (Barbosa et al., 2017, Remes et al., 2018). The average annual
productivity growth rate of 1% from 1995 to 2015 is the lowest productivity gains of
any industry. The trend is particularly concerning in advanced economies such as
Germany and Japan where there was nearly no growth. McKinsey attributed the poor
performance of the construction industries to increasingly complex projects, extensive
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regulations, corruption, highly fragmented industry, mismatched risk allocations and
rewards, inadequate design processes, poor project management, insufficiently skilled
labour and under-investments in technology, equipment and machineries. They
estimate that productivity would increase significantly if construction were to
transform from a project-based approach to a manufacturing-like system of mass
production. Their study relied extensively on research by Sveikauskas et al., (2016)
who observed that the productivity of construction in the US remained at the same
level as 80 years ago with a consistent decline reported since the late 1960’s.

This study seeks to critically review the evidence on productivity in the construction
industry. Many studies on construction productivity are premised upon an assumption
that the level of productivity in the construction industry had declined, not increasing
or increasing at a rate that is low when compared to other sectors of the economy.
There is an urgent need to re-examine the evidence objectively and review research
that had subsequently re-analysed these productivity data. Therefore, the first
objective is to examine the numerous definitions of productivity that are commonly
used, and to identify the sources of data associated with these measures. In view of
the number of studies reporting conflicting productivity results, the second objective is
to review the methodologies adopted in these studies to determine the potential causes
for these inconsistencies. While the literature lists numerous drivers that have been
found to directly influence construction productivity, challenges such as the
heterogeneity of construction outputs and issues in the definition of data continue to
obscure the true measure of industry productivity. Comprehensive reviews on the
drivers of construction labour productivity globally have been carried out by Crawford
and Vogl (2006), Ruddock and Ruddock (2011), Yi and Chan (2013) and Green
(2016) and will not be repeated here. In recent years, the construction markets in
developed and developing countries have become extremely competitive with
companies reducing margins further to win contracts, sub-contracting tasks that are
risky or less profitable to other companies and seeking to procure intermediate inputs
from a global supply chain. The third objective is to examine how wages,
profitability, labour hire practices, greater use of prefabrication and global trade
influences the estimate of construction productivity. The results are expected to shed
light on the productivity measures that are most suitable for contemporary
construction practices.

DEFINING PRODUCTIVITY

Basically, productivity can be described as the output achieved by a stated amount of
input. For example, labour productivity can be defined as square metres of building
completed (output) per man-days worked (input). Physical measures of labour
productivity are often for activities at the task level and may not include the
supervisory or management personnel. This definition of physical productivity is
straight-forward and easy to compute but requires substantial effort by the builders to
collect and report the activity and personnel information. Trade level measures can be
aggregated to yield a project-level productivity indicator. Project-level indicators can
then be weighted according to different project types and aggregated to produce an
industry productivity indicator.

The use of a single factor productivity means that it is not possible to determine if the
improvement is achieved though better work processes, greater use of plant and
equipment, enhanced technology or better skilled workers.
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Labour productivity can also be measured in terms of the gross value of the output (or
as value added) and either man-hours or number of workers as the denominator. The
use of dollar values for output is convenient as it allows work on different sub-sectors
of the construction industry to be aggregated but the differences in labour intensity of
these projects may conceal the true measures of productivity. Dollar values require
adjustments to eliminate the effects of price changes over time: project price deflators
accounts for inflation by converting output measured at current prices into constant-
dollar values. International comparisons are further complicated by the choice of
appropriate exchange rates although this may be mitigated somewhat by utilising
purchasing power parities. Single-factor productivity indexes are not particularly
useful to investigate causes of economic growth as the contribution of capital and
other factors such as technological change that influence production are not captured.

A production function with two primary inputs labour (L) and capital inputs (K) and
the construction output (Y) can be defined as Y = a f(L, K) through a production
function (f) and a technology factor (a). This indicates that labour productivity is
dependent on a technology function (a) and capital intensity (K/L). Additional
investment in capital such as tools, equipment and machinery will in turn enhance the
productivity of workers. Capital productivity, another measure of productivity that
relates to a single factor - capital, is defined as a ratio of some measure of output to
capital input (ABS 2016). Increased capital deepening means that each unit of labour
has more capital to work with to produce output. Labour saving practices, such as
automation, will result in increased capital deepening, which is often associated with a
decline in capital productivity (but possibly offset by an increase in labour
productivity). The computation of capital productivity in construction industry studies
is problematic (Tan 2000).

The technology factor (a) or Total Factor Productivity (TFP) measures how labour and
capital are used in combination to produce construction outputs. A more refined
measure for productivity would be to consider labour, capital, material, energy and
systems inputs into the production function, and to attribute all other un-measurable
factors into a single variable (A). The KLEMS multifactor productivity estimate
separates intermediate inputs into capital (K), labour (L), energy (E), materials (M)
and services (S) to assist in evaluating how each input affects the production process
(O'Mahony and Timmer 2009). Table 1 below list these productivity measures.
Using the KLEMS database, Abdel-Wahab and Vogl (2011) found that there was a
consistent slowdown in construction labour productivity growth across major OECD
countries during the 1971 to 2005 period.

is There Evidence of Declining Productivity?

It is widely accepted that the industry today is building structures of greater
complexity and higher quality than in the past and is doing so in shorter periods of
time (Bernstein, 2003). On the other hand, major construction projects are often
plagued with cost overruns and late delivery which may be indicators for lower
productivities. Studies on construction industry productivity have been carried out
since the 1950s for various countries using either the index approach, economic
measures or a data envelopment analysis (Chancellor et.al 2019). The analyses of
different time series and using different methods have resulted in widely varying
findings of negative growth, stagnant or low growth in productivity. This review
examines a series of successive research publications that rely only on common sets of
labour and output data to assess the various methods of estimating productivity.
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Table 1: Overview of main productivity measures (Source: OECD 2001)

Type of output Labour Capital Capital and Capital, labour and

measure labour intermediate inputs

Gross output Labour Capital Capital-labour =~ KLEMS multi-factor
productivity (GO) productivity (GO) MFP (GO) productivity

Value added Labour Capital Capital-labour

productivity (VA) productivity (VA) MFP (VA)

Single-factor productivity measures Multi-factor productivity measures

One of the first indications of a decline in construction productivity in the US was
reported by Allen (1985) who reviewed data compiled by the Bureau of Labor
Statistics (BLS) from 1950 to 1978. The data suggests that while the labour
productivity (reported as value added per hour worked) rose at an annual rate of 2.2%
between 1950 and 1968, it subsequently fell at an annual rate of 2.4% between 1968
and 1978. Using a deflator for building construction, Allen determined that half the
observed decline in productivity during the second period was attributed to a deflator
that was upwardly biased because it was largely based on cost data for labour and
materials rather than actual building costs. The other half of the decline was attributed
to a reduction in skilled labour intensity resulting from a shift in the mix of output
from larger scale projects to single-family houses. Adopting a different labour
productivity measure (i.e. value of contracts in real 1992 dollars/workhours), Teicholz
et al., (2001) also concluded that productivity declined at a compounded rate of 0.48%
per year over the 1964 to 1999 period in the US. They attributed the decline to
structural problems in the construction sector that prevented the adoption of labour-
saving practices and better management processes that would reduce the use of on-site
labour.

Conversely, Allmon ef al., (2000) showed that labour productivity had increased for
all 20 tasks studied (i.e. labour cost per unit output has decreased) in the US
construction industry from 1974 to 1996. All 20 tasks examined reflected a
decreasing unit labour cost in real terms over a period of 25-30 years leading to an
increase in productivity. This was in part driven by a decline in wages in real terms
during the period of study. It appears that many of these productivity increases were
due to technological improvements in the processes but in some areas where there
were no significant technological changes, these increases must be attributed to labour
productivity increases. In a re-analysis of earlier BLS data that indicated declines in
construction productivity, Sveikauskas ef al., (2016) sought to produce better
estimates of project price deflators. Using other official sources of project cost
information to produce more reliable deflators in four sectors (office, educational,
industrial and warehouse) of the construction industry, they observed clear and
substantial productivity growth from Allen's (1985) BLS data. This finding clearly
indicates that the correct choice of deflator is a significant determinant of the measure
of productivity, and that previous observations of decline may be flawed. The
sensitivity of these findings to appropriate estimates of project price deflators puts
many of the findings of various industry reports and studies (Richardson 2014, Remes
et al., 2018, The Economist 2017) into doubt.

While a Productivity Commission (2014) report started that labour and multifactor
productivity growth in the Australian construction industry stagnated in the mid-1980s
to the mid-1990s but increased from the mid-2000s, it stressed that the source and
credibility of this growth was uncertain. Similarly, in a study of productivity data
from the US, Rojas and Aramvareekul (2003) considered data for the 1979-1998
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period from the Bureau of Economic Activity (BEA) and the BLS to be too unreliable
to be useful in the generation of productivity measures. They attribute the discrepancy
to the use of project data rather than establishment data that was less reliable, and to
the level of aggregation. They assert that the output mix alone can severely distort
labour productivity values by large percentages rendering many observations
€rroneous.

Data produced by the Singapore Building and Construction Authority (BCA 2019)
indicates consistent improvements in project productivity in 6 building categories

This review suggests that many challenges still exist in the estimation of productivity
when cost or price data is being considered, and there is considerable debate on the
best approach. In comparison, attempts to compute physical productivity such as
those by the Singapore Building and Construction Authority (BCA 2019) indicate
consistent improvements in project productivity in 6 building categories.

Challenges in the Estimation of Productivity

Construction companies today operate in a highly competitive market with low profit
margins and is characterised by increasing specialisation and fragmentation of work
and processes. Building materials, intermediate inputs and sub-contract labour are
now sourced from a wider geographical region, often from lower-wage regions or
lower-cost producers in Central America, Eastern Europe or Asia leading to a
globalised supply chain. These changes in market structure and economic factors add
to the numerous challenges that already exist in the estimation of construction
productivity.

Definition of labour productivity and boundaries of production

While physical measures of labour productivity are easy to compute, it is necessary to
consider the boundary of the production process; i.e. if labour input should focus
solely on the workers involved in the task or include supervisory and management
staff. This is acceptable if the productivity measure is at the task or activity level but
may under-estimate the labour input if these measures are aggregated into a firm or
industry level estimate. Productivity measures utilising gross output represents the
total project value which includes intermediate inputs from the manufacturing,
transport and retail sectors that are incorporated into the completed building. Value
added, which is defined as the difference between the total revenue of an industry and
the total cost of intermediate inputs, is often more representative of the contribution of
labour and capital to the production process, and as such is derived by summing factor
incomes; i.e. compensation of employees, gross operating surplus and gross mixed
incomes. Labour productivity measures derived from national accounts data are based
on value added whereas those resulting from industry data are based on gross output
leading to further confusion. The use of value added per worker as a measure of
labour productivity in construction must consider the high value added when wages
and profits are high during a boom period and the converse during a downturn.

Labour hire arrangements

Modern construction companies generally operate as management contractors with
minimum direct labour hire, preferring to engage sub-contractors or labour hire
companies to carry out most of the construction work. This provides more flexibility
(i.e. avoid having permanent staff on payroll, less onerous employee entitlements) in
engagement of tradesmen but is often criticised as an arrangement where the workers
receive lower wages, few benefits and no training (CFMEU, 2015). The use of labour
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hire companies severely misrepresents the number of workers in the construction
industry if labour hire companies are classified as part of the services sector.

Capital intensity

The impact of capital in the computation of labour productivity can be traced back to
the 1950s when Robinson (2013) questioned the estimate of the value of capital goods
in the Cobb-Douglas production function and the associated marginal productivities.
The best available estimate of capital is the value of net fixed assets of construction
companies. These are depreciated using a straight-line method at appropriate rates of
between 10% to 30% per annum for vehicles, machinery and equipment (Tan, 2000).
Tan cited difficulties in estimating capital assets such as buildings during the peak of a
property cycle where the value of these assets may be extremely high. Other
challenges include the separation of the development or investment property assets
owned by construction companies. Furthermore, capital assets are valued at historical
cost and capacity utilisation of machinery and equipment are often not considered.

Leasing of equipment and machinery

The issue of capital intensity is further compounded by construction companies
leasing equipment such as tower cranes, concrete pumps, and excavators from rental
or hire companies that will be recorded as expenses in the intermediate inputs. A
company that leases rather than purchases capital equipment will understate capital
intensity.

Wages

Higher wages will reflect higher value added and therefore leads to a higher labour
productivity. This discrepancy was pointed out by Low (2015) when he compared the
hourly wages for general labour for Singapore and the US in 2012, suggesting a
higher labour productivity in the US based on wage alone notwithstanding any actual
differences in physical labour productivity.

Profits

Profit (as gross operating surplus) is another component in the computation of value
added that directly contributes to labour productivity. However, the level of profit a
company attains is not only dependent on its efficiency in construction activities but
largely dictated by market forces. In a highly competitive market, productivity gains
are passed on to customers in the form of lower prices rather than higher company
profitability. The decline in profitability of Canadian construction firms from 5-6%
between 1980-1990 to 1-2% between 1992-2001 resulted in the reduction of value
added leading to a consequential decline in the productivity measure (Bernstein 2003).

Off-site prefabrication and embodied labour

With the increasing amount of prefabrication that is taking place, the work that is
carried out off-site is captured in the manufacturing sector, potentially reallocating the
improvements in productivity to the manufacturers as opposed to the construction
sector. The value of off-site prefabrication may be considerable when increasingly
larger assemblies such as bathroom pods and curtain wall units are being
prefabricated. The transfer of work off-site raises many new issues and their analysis
requires a clear demarcation of the boundaries of the construction sector to be studied.
Shifting work offsite dramatically reduces the demand for on-site workers and results
in significant improvement in physical labour productivity. Off-site construction is
generally more productive due to the use of machinery in place of workers and the
adoption of manufacturing processes. In time, tasks that remain on-site are those that
are labour intensive and cannot be easily automated.
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Another important issue in prefabrication is the concept of embodied labour when
building components are pre-assembled or manufactured off-site. The primary inputs
of labour and capital required to produce these components in the factory are
attributed to the manufacturing sector. These assemblies are procured as intermediate
products with an embodied labour content but are not accounted for in labour
productivity measures. While there is evidence from Singapore (BCA 2019) that
indicates improvements in on-site labour productivity in highly repetitive high-rise
public housing and institutional buildings, the embodied labour input of off-site
production of prefabricated components is not captured.

Expansion of Global Value Chains

In recent years, the increase in global trade as a result of manufacturing moving from
G7 countries into Eastern Europe, North America into Central America and the rise of
China as a manufacturing powerhouse has also affected the source of intermediate
inputs into the construction industries of many developed economies. Labour shares
in developed economies continue to fall as more companies participate in these global
supply chains and increase trade integration with lower cost producers worldwide
(Baldwin 2016). The effects of this phenomenon are not unlike that of off-site
prefabrication where value added is lost to manufacturing, leaving the more
unproductive site assembly to be carried out by the construction companies.

Recent changes in the structure of the construction industry and the broader
fragmentation of its activities have presented new challenges to the measurement of
productivity. These factors add further complexity to an already difficult problem.

Suggestions for Better Measures of Productivity

Economic measures of productivity are fraught with difficulties in the definition of
productivity measures, data collection and market issues as discussed in the previous
section. On the other hand, physical measures of productivity fail to capture the
embodied labour of offsite production or productivity measures in the manufacture of
intermediate inputs.

In a recent editorial on rethinking construction productivity theory and practice, Pan
(2018) concluded that consistency of measure is never going to be achievable. None
of the papers in the special issue of Built Environment Project and Asset Management
(2018) suggested new or improved methods of producing construction productivity
measures, nor how to better collect productivity data. Forsythe (2018) suggested
dividing the measurement effort into two distinct parts: A homogeneous component to
enable project-to-project comparisons to be made, and a heterogeneous component
that caters to the vast variance in the type of projects that are carried out. The
difficulties on how to make sense of the heterogenous component remain unresolved.

The fragmentation of labour into labour hire arrangements and sub-contracts, and
construction activities to the manufacturing sector or outsourced to suppliers offshore
has resulted in a construction sector that is responsible for a declining share of work.
The tasks that remain firmly in the hands of the construction company are often the
less productive assembly work on-site. Increasing market competition drives profit
down to unsustainable levels, allowing productivity gains in the construction industry
to be accrued to construction clients instead.

Traditional approaches to construction productivity that are based on final outputs are
no longer useful. Given that construction tasks are now increasingly fragmented
across companies and geographical borders, a new approach that measures
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productivity in each stage of the construction process may be required. The OECD
recently proposed a global value chain approach to identify the sources and to
quantify the amount of gross flows and value added generated over the entire
production chain (Marcolin ef al., 2016). Extending this approach to quantify the
gross flows, value added, labour and capital inputs for the construction industry may
provide a more accurate measure of productivities along this increasingly partitioned
value chain. An approach that mirrors Timmer’s (2017) global value chain
productivity measure where all stages of production are analysed may be a potential
solution. In the case of the construction industry, this value chain can be described as
all the companies in the supply and manufacture of intermediate products. The
contributions from both construction and non-construction sectors will be explicitly
accounted for through the modelling of input-output linkages across sectors.
Following the same logic, the number of workers that is directly and indirectly
involved in the construction value chain, or the amount of capital, can be traced.
Numerous practical challenges remain, not least the requirement to obtain data on the
various sectors of the economy that is not normally classified as being part of the
construction industry.

CONCLUSIONS

A review of existing measures of construction productivity indicates that two classes
of measures exists: (i) physical productivity measures that indicate output per unit
input such as square metres of building completed per man-hour, or linear meter of
pipe laid per man-day, and (ii) productivity in dollar terms such as gross output per
labour input or value added per labour input. Inconsistencies in the definition of
productivity measures give rise to difficulties in comparing the productivity between
tasks, firms and countries, and over time.

Research utilising physical measures indicates that labour productivity is increasing
with the productivity growth being attributed to increased use of modern equipment
and improvements in technology. These labour productivity measures are sensitive to
price deflators that are computed using either wage or material price indices. While
improved estimates of price deflators in recent studies has led to observations of
increases in labour productivity, there is still considerable debate over the choice of
approaches.

The construction production system has evolved from numerous trades working at a
single location many decades ago to a multi-stage process involving many different
suppliers, sub-contractors and trades in multiple locations and increasingly across
geographical borders. This poses new challenges to the estimation of productivity of
the construction industry through increasing intermediate inputs, offsite
manufacturing, imports, offshoring and widespread use of labour and equipment hire
practices. Measuring labour productivity in dollar terms is fraught with difficulties
especially when examining the effects of changing production linkages across
industries and countries. This review has found that tracking of prices and quantities
of intermediate goods and services by sub-contractors and suppliers is especially
difficult when combined with the effect of market forces that may limit the capture of
the gains from productivity within the construction sector.

Clearly more research and debate are needed about how productivity should be
measured. A global value chain approach has been proposed as a potential method of
tracing the value added and productivities at every stage of production.
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The urban nature of the Syrian conflict has caused heavy physical damage to cities
and displaced over half of the population. From those displaced, there are 6.5 million
people internally displaced within Syria, occasionally for several times. The Syrian
refugee crisis has attracted significant attention by media, researchers and
policymakers, yet responses to crises inside Syria were not equally considered. This
research paper addresses this gap and contributes to the knowledge of cities at war. It
aims to understand the roles of architects at the time of war and focuses particularly
on the possible ways to support them in their struggle to save their cities and protect
their heritage. To do so, interviews were undertaken remotely from London, UK,
with architects living in Homs, Syria; a city that has been radically reshaped by the
mass destruction of its neighbourhoods. In addition, a workshop was organised with
25 architects in Homs to think of creative ideas for Syrian architects and international
professionals in the built environment to help remotely from abroad. Findings show
that there are several practical and highly needed projects that could be undertaken
from distance to support architects in conflict zones e.g. providing online training
courses, creating digital libraries in Arabic on conflict in cities, and establishing
collaborative research projects between academics, architects and engineers outside
and inside Syria. It is hoped that this research paper will influence academics,
professionals and policy-makers to create tangible projects to support impacted
communities in their struggle to sustain and reconstruct their cities and countryside.
This is not only needed in Syria but could also be transformative to other countries as
Irag, Yemen and Libya.

Keywords: Architect, warzones, Homs, Syria, rebuilding, contested cities

INTRODUCTION
Cities at War; War at Cities

We live in an era of intensive destruction of cities and countryside. Wars entered
cities and their urban settings with waves of heavy destruction of the built
environment (Vale and Campanella, 2005). Cities have become the urban battlefield
in many conflicts (Graham, 2012); as in Aleppo, Raqqa (Syria), Misrata (Libya), Gaza
(Palestine), Mosul (Iraq) and Beirut (Lebanon). They were partially or completely
besieged, contested, destroyed and divided; left in ruins for years of long-term
ongoing conflicts. Ordinary civilians find themselves living in the midst of these
conflicted cities, struggling in their everyday lives with new spatial and urban
structures of fences, walls, checkpoints, besieged neighbourhoods, and non-functional
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areas (Piquard and Swenarton, 2011). Their everyday life is reshaped by the
constantly shifting frontlines and changing dynamics of wars.

In war on cities, monumental architecture and cultural heritage sites are wilfully
targeted for their meaning and significance (Grodach, 2002), and for their
representation of the collective identity of civilisations (Viejo-Rose, 2014). Their
destruction has been used as a cultural warfare for the collective memory these sites
hold to their nations (Serensen and Viejo-Rose, 2015). In recent decades, the damage
caused to the ancient city of Nimrud in Iraq, Palmyra, the Ancient City of Aleppo, and
Krak des Chevaliers in Syria, the destruction of Mostar's historic bridge in Bosnia and
Herzegovina, the several houses and historic buildings in the Old City of Sana’a, the
airstrikes on the ancient city of Maarib in Yemen, and the blowing up of Bamiyan
Buddha's in Afghanistan, have all caused national and international outrage as these
sites mirror the weight of history and the achievements of civilisations and ancestors
who lived in these regions.

In urbicide, the deliberate destruction of the built environment (Abujidi, 2014;
Coward, 2008; Graham, 2008), destruction does not only target and impact selective
cultural heritage sites, but entire residential areas; causing internal and external
displacement of local communities. Thus, the destruction in many wars is no longer
focused on specific buildings between fighting groups, but entire neighbourhoods are
heavily destroyed, and sometimes, razed to the ground. This deliberate destruction of
home is referred to as domicide (Porteous and Smith, 2003), that causes deep
suffering to its impacted people not only because of the physical loss of their homes,
but also because of the values that home represents i.e. safety, sense of security and
belonging (Boano, 2011).

In Syria, since 2011, the mass destruction and sheer levelling of cities and
countryside, has made it essential for architects to shift their thinking in response to
destruction and displacement. They face extreme emergency challenges; with limited
resources, difficult everyday living conditions, shortage of building materials, and
lack of economic opportunities (Azzouz, 2018). But despite these challenges, and
with the start of the ninth year of crises, architects are showing incredible levels of
resilience to rehabilitate their cities, map damage, and protect the monumental and
everyday heritage of local communities (Azzouz, 2019). However, these efforts could
be supported and strengthened remotely by academics, architects and engineers who
live and work outside Syria. This paper, therefore, aims to understand the several
mechanisms and strategies for diasporic communities and international organisations
and universities to support architects in warzones. This research is highly needed and
timely to think of communities who live in ruined cities as they struggle to provide
shelter to Internally Displaced Persons (IDPs), to rebuild their desolated
neighbourhoods, and to protect and sustain what remains of their cities and
countryside. The main research question of this is: how could architects and
professionals in the Architecture, Engineering and Construction (AEC) sector outside
Syria provide support and collaborate with local communities and architects inside
Syria remotely?

Violence Taking Place in Syria

For more than two millennia, architectural ruins and buried archaeological sites have
been preserved in the Middle East reflecting the weight of history and the diverse
civilisations that lived in the region. It is there in the Fertile Crescent that agriculture
and urban societies were first established and flourished. Empires, military powers,
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international traders and cultures have interfaced in the past resulting in the currently
known ‘Syria’.

However, the destruction of Syria since the beginning of the crises in 2011 until the
present has radically reshaped the lives of millions of Syrians. Over half of the
population has been displaced either internally or externally (10m), tens of thousands
of lives have been lost and the country’s glorious heritage and contemporary cities
have been destructed (Figure 1).

Figure 1: Destruction of residential areas in Homs, Syria. Source: Majd Murad, 2018.

Whilst policy makers, researchers, professionals, aid organisations and politicians
have directed significant interest towards the Syrian refugee and migrant crisis
(Syrians displaced externally), less efforts have focused on the life of Syrians inside
Syria - those who either had no choice to flee or decided to stay ‘home’ despite the
violent conflict. Their presence reflects the resistance and resilience of these
communities as their everyday life has been reshaped with extremely difficult life
conditions. This research, therefore, explores this significant gap in knowledge by
engaging with Syrians who are still inside Syria to bring the human agency to the
struggle of Syrians at the time of war.

The research focuses on Homs, the third largest city in Syria, with around 800,000
inhabitants before 2011, and which half of it was heavily damaged in the last eight
years (other 25% of the city is partially damaged). Homs is the city of the first author
and is also where the second author currently resides and lectures. Many of the
current research projects and emerging debates on Syria fail to engage with impacted
Syrian community; which in turn lead to a lack of representation of Syrian voices
raising questions about ethics and morals of emerging research projects. Some of
these projects are even ran by researchers who do not speak the language or have no
past experience on Syria - see more on this in (Sukarieh and Tannock, 2019). The
research addressed in this paper contrasts with past and current studies. It creates a
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dialogue and a conversation with hard-to-reach participants who still reside in Syria
and attempts to understand the real needs and wants of architects in warzones instead
of imposing pre-determined solutions and projects as done by many international
NGOs who impose their own agendas that - in several cases - do not mirror what local
communities need.

Architects in Syria: Before 2011

Before 2011, the architecture profession was associated with the Syrian Engineering
Institute. All architects had to be members of the institute prior to being able to work
independently. This is the same for all other engineering disciplines (civil,
mechanical and structural for instance). Before the 20th century, city development
was based on craftsmen, skilful builders and locals. Building legislations were formed
mostly by religious directions and environmental aspects. With the beginning of the
20th century, and at the time of French mandate and its cultural and political impact;
new architectural and urban styles were adopted by trained architects. After the end
of the French Mandate in Syria, there has been an urban growth in cities, and there
was a need to respond to that growth from architects and planners. All architects had
to work for at least five years in one of the state’s institutions before being able to
open their private architectural practices. At the beginning, this was seen as an
opportunity for architects to get practical experiences to understand the regulations
and standards and to prepare architects themselves and to work independently in their
own future practices.

However, with the increasing numbers of architecture graduates and the decreasing
numbers of new public projects, these regulations changed accordingly; engineers had
been exempted from this obligation in 1996, so that young architects can work
independently. This has led to the emergence of new private architecture practices in
the city that started to design and imagine several projects in Homs and these young
architects were able to contribute to these projects. But even with this level of
independence, rigid and inflexible building regulations made many of these young
architects unable to express their ideas creatively; which impacted on the city and its
identity. At the time, many young architects saw in the Western cities a source to
import ideas and copy them in Homs (sometimes also influenced by hybrid
architectural styles in Saudi Arabia, Kuwait and UAE). These influences led to the
emergence of different architectural styles that do not mirror the life and culture of
Homs.

Additionally, there was a gap between the architectural education at the university
level and what architects had to do in practice. Many students worked on imaginary
sites not on real sites and cases within the city, leading to ignorance of real challenges
and surroundings. However, in the first decade of the twenty first century, the city
was the site of new emerging ideas that proposed radical regeneration visions; these
ideas were put together in a project called "'The Homs Dream'. This project relied on
selecting strategic sites in the city that had importance in terms of location and
significance. The main goal of this large-scale project was to increase investment
activities by transforming these sites into investment and multi-functional projects.
The proposal employed modern architectural styles, and suggested demolishing
existing buildings at the heart of the city and replacing them with high-rise towers
with over twenty-five floors in a city where the few high buildings were no more than
ten floors. Despite the promises that were proposed, the project was heavily criticised
by most of the Homsis as it was far from the real needs of people in the city. The
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project was not an outcome of a city strategy that aims to improve the life conditions
in the city, but rather it focused on specific sites at the City Centre. It was also seen as
the construction of destruction as it aimed to destroy the familiar and change the social
and cultural fabrics of the city. No consultation with local communities was
undertaken and as a result, residents including owners and shopkeepers called for the
project to stop. The 'Homs Dream' has never seen the light, and soon after its
proposal, the crises started and reshaped the city.

Rebuilding and Thinking about Reconstruction Start at the Time of War

The long-term war in Syria has made it essential for architects, engineers, urban
planners and academics to shift their thinking in their struggle to protect their local
heritage, to sustain their countryside and cities, and to think about the future
reconstruction of the country. During the days of heavy shelling local architects and
photographers were among the first people who started collecting photos of all
threatened buildings, squares, corners all over the city. Many local residents joined
this wave of documentation and as a result, new platforms on social media started
presenting how the city is being transformed by the crises with the destruction of its
built environment. Architects, just like all residents, participated in efforts to help
displaced families who were hosted in schools or in other shared shelters after they
left their troubled neighbourhoods. They no longer waited for ‘post-war
reconstruction’ plans or ‘peace resolutions’ to rethink their role at the time of war, and
to discuss the future rebuilding of their country. Rather, they worked on different
levels to deal with rebuilding their ruined built environment, to provide shelter for the
IDPs and to analyse and categorise levels of destruction damage in cities and
countryside.

Local Non-Governmental Organisations (NGOs) and charities play a significant role
in supporting devastated communities. Some charities might have existed before
conflicts but evolve remarkably both in scale and missions throughout the years of
war. Others emerge during the conflict to respond to the emergency needs of
communities. In Homs, for instance, Jamiat Al-bir wa Al-Khadamat Al-Ejtemaeia
(the Charity of Righteousness and Social Services) was found in 1956. However,
since 2011, the charity’s work has evolved and expanded enormously. New themes
and projects have been created as emergency responses to the crises, and later, as
long-term projects for the city’s early recovery. Today, the charity has 750 staff and
1000 volunteers of local people. Throughout the conflict years, architects work for
the charity has reached thousands of people focusing both on the tangible and
intangible aspects of city recovery on different projects that include the rehabilitation
of partially damaged apartments to enable IDPs return to their homes.

Beyond local NGOs and charities, international organisations provide different forms
of assistance to support local communities preserving their built environment.
However, this support is influenced by the level of engagement these organisations
can offer, depending on whether they can function on the ground or not. In Syria,
there are already several United Nations (UN) agencies working on the ground with
local teams of architects and other specialities; whilst other international organisations
decided not to enter the Syrian borders or fund any project inside Syria.

Syrian diasporas are also initiating new projects to think about the destruction and
reconstruction of cities and towns in Syria. There are several attempts to map pre-war
memories and to understand how this could influence the future of Syria; others are
undertaking research projects on the reconstruction of Syria, not only from a tangible
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perspective, but also from cultural and social perspectives. These efforts have also
been supplemented by new emerging writings on urban issues related to rebuilding
communities and reconstruction including themes such as land ownership, and
conservation of architecture and cultural heritage. They are also keen to support their
fellow architects who still reside in Syria, but there is an urgent need to know what the
needs and mechanisms are to provide this support; which this research aims to
explore.

RESEARCH METHOD

This research focuses on Homs City where 18 (50%) of the city’s neighbourhoods
were heavily damaged, and other 8 (22%) were partially damaged, whilst 10 (28%)
neighbourhoods have minor to no damage but yet affected by the crises; according to
a report in 2014 (UN-Habitat, 2014). Parts of the city were besieged during the war,
and with the large-scale destruction of its built environment, the city is today divided
by still standing areas and other ruined and empty abandoned areas. Throughout the
years of war, the city was partially besieged multiple times with urban frontier of
checkpoints, walls and fences. Now after eight years of conflict, debates on
reconstruction of Syria have already emerged, but many of them have focused on the
most famous and internationally well-known locations, such as the Ancient City of
Aleppo, with lack of discussions on Homs, and other cities as Raqqa and Deir ez-Zor.

Engaging with Local Architects Inside Syria

There has been an increasing interest in building awareness about the Syrian crises
internationally. This has been covered via different platforms; from museums and art
galleries, to universities and think-tank institutions. Several talks, events, conferences
and seminars have been organised sine 2011 on different themes related to Syria.
However, many of these efforts have failed to represent the Syrian voices and some
have even failed to engage with impacted communities (even with Syrian diaspora, or
remotely with Syrians inside Syria). There have been some panel discussions on Syria
in top universities in the UK without a single Syrian on the panel. This research
contrasts with these efforts as it humanises and individualises the Syrian crises by
engaging with young architects who still reside in Homs.

This research builds on remote engagement with architects as both authors were
outside Syria at the time of the research. The City of Homs, as other cities and towns
in Syria, was the battlefield were the fights were carried out in its streets for several
years. Architects, as other residents and professions in the city, have been kidnapped,
displaced, threatened, and besieged. Many of them had to shift their thinking at the
time of war, and to work in other disciplines. Today, there is a need for an
international solidarity to support and collaborate with architects in contentious cities,
even without being physically with them. This was the main motivation for
undertaking this research and the reasons behind choosing this research method.

The research in this paper focuses on young architects for several reasons. First, these
young architects are incredibly open to exploring new ideas, new ways of learning and
research collaborations. They are advancing in the use of technology and keen to
create a dialogue with audiences outside Syria for research and knowledge exchange.
Secondly, young architects were at the forefront when local charities and NGOs
emerged at the time of crises. They were heavily engaged and remarkably passionate
to protect their city and communities. Together with young architects, a workshop
and a conversation were organised remotely by the first author and the young

159



Azzouz and Abdelal

architects. These architects gathered together in Homs in an organisation called:
Development, Organisations, Opportunity, Research and Services (DOORS) that is
trying to create a network of architects to respond to the challenges facing their city
and to think about the future of their country. The organisation has a network of 125
professionals in Homs from different backgrounds (e.g. IT, mechanical, electrical and
civil engineers). However, one of DOORS' teams focuses solely on architecture
which includes 25 architects; and the workshop was carried out with them. This
group includes young architecture graduates and final year architecture students
(architecture degree is five years in Syria).

Conversation with Local Architects in Syria

Under difficult living and working conditions still faced in Homs, the young architects
joined the event in December 2017. The discussions initially focused on the role of
architects at the time of conflict and offered brief insights on the ways the built
environment in ruined cities can either help to unite or further divide societies (Yassin,
2008). This included examples where the ruins of wars were preserved to remember
the times of conflicts, as in Coventry Cathedral in the UK and the remains of the
Berlin Wall in Germany; and the importance of memory when the past is being
erased, and how could this memory influence and shape the future of contested cities.
Attention was then directed towards exploring how to help architects in warzones
remotely by diasporic communities and international academics and organisations
who are interested in providing distance support.

In an exercise organised by the first author, young architects were asked to create a list
of undertakings they think Syrian diaspora and international researchers, professionals
and academics can help with from distance. These topics also reflect on the special
interests of the architectural team and the work they would like to practically address
in their organisation. They divided themselves into three small groups, and later each
group presented their ideas. Findings of two of the three groups are presented in the
following.

Group A:

e Academic and educational support: There is a need to create online
programmes that focus on different aspects of the built environment. These
programmes could be supplemented with lectures where academics and
researchers can review the young architect's work and provide the appropriate
help.

e Connect with international researchers: If architects inside and outside Syria
are connected, then this connection would be helpful to be up-to-date about the
emerging debates in the built environment, and hopefully, it will lead young
architects in Syria to be part of emerging research projects.

e Create online courses on project management and construction.

e The need to transfer knowledge for young architects from English to Arabic:
Resources and educational materials can be more effective and impactful if
they are in Arabic, so more people can benefit from. Syrian diaspora (and
other Arabic speaking architects and researchers) could potentially help with
this and support channels of knowledge exchange.

e Create opportunities for training outside Syria: There are many conferences
and training programmes on Syria taking place in different countries. It would
be helpful to be able to attend and participate in these events.
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e Need to create better mechanisms and channels to exchange knowledge and
educational materials from and to Syrians inside Syria.

Group B:

e Online workshops: The need to create and share knowledge on architecture,
construction and engineering through online workshops and learning courses.

e Research collaborations with universities outside Syria: This would be
important to develop research skills and conduct new and original research on
a Syrian city at war, which is needed in the emerging debates on reconstruction
of Syrian cities.

e Establish platforms to support the construction and structural projects in Homs,
through online project review that enable live feedback and help.

e Provide support to access research articles as young architects and students do
not have access to materials through university accounts.

e The need for more examples on reconstruction of cities that went through
conflicts with more details about the different matters surrounding the
reconstruction of these cities.

e The need for case study projects in real situations and the different stages of
the project life-cycle (from brief and concept design, to construction, hand
over and in use). Particularly, it would be helpful to have projects cases where
they have been built in emergency situations and after wars and disasters.

e Develop a shared online library, where recourses could put all together;
including: Learning materials, online courses, educational tools and project
case studies.

From Research to Practice

As seen in these two groups, there are areas of overlap, and young architects highlight
the need for educational channels to transfer experiences, skills, information and
knowledge from and to Syria. Each of the ideas suggested at the workshop could be
transformed into a project to support and help architects in warzones, but there is a
need for collaboration between local and international academics and AEC
professionals to create programmes that support architects in warzones in their
struggle to save and sustain their cities and communities. All the three groups
emphasised on the need for them to access new knowledge on cities and wars to learn
from other scenarios and explore how cities rise again after destruction. They
acknowledge the potentiality of digital platforms to collaborate, create dialogues and
access research and knowledge.

There are many opportunities and potentialities to help architects inside Syria and in
other contested regions. This help could be provided by academics and professionals
in the AEC sector outside Syria, and at the same time, Syrian academics and architects
can provide knowledge and experiences on what is happening on the ground in Syria,
and how communities carried out in their everyday life at the time of destruction and
desolation of cities. There is an urgent need for international solidarity and for
academics and professionals outside Syria to think about their role and responsibilities
in providing support and help to communities in ruined cities.

With the displacement and or killing of many architects outside Syria, and the lack of
research and access to academic papers, the academic and educational levels have
been heavily affected. At the university in Homs, the staff in Urban Planning division
decreased from 20 before 2011 to only 3 now. Therefore, many students and
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architects inside Syria emphasise on the need to catch up with new knowledge and
materials that are impacting the built environment.

There is a need for academic and professional materials in Arabic on different cities
that went through conflict. Translations of previous research papers and policy repots
could contribute to the knowledge of destruction and reconstruction of cities in
Arabic. Translated Arabic resources and the creation of digital library could focus on
different aspects related to war on cities including sharing space in divided cities, the
politics of reconstruction, heritage and the everyday life in contested cities, the
possible ways architects and planners can engage with local communities to shape the
future of their built environment, and the role of architecture in providing a sense of
social cohesion and unity in war-torn cities. Such translations are helpful to
architects, engineers, urban planners, NGOs and local communities, not only in Syria,
but also in other Middle Eastern countries such as Palestine, Iraq, Yemen and Libya.

CONCLUSION

At the time of destruction and erasure of the past; architects rediscover and re-
examine their role in response to the destruction of the built environment and
displacement of local communities. They explore how their profession contribute
directly to alleviate social, economic and environmental crises impact that has been
compounded tremendously by the disasters of war. Syrian architects have also
discovered how participatory architecture can enrich their thoughts instead of working
solely without engaging with residents (as in the case of the 'Homs Dream'). They are
fully aware of academic shortages in their educational institutions caused by war time
and seek new platforms of learning. They are also working on building bridges with
diasporic communities and international organisations and architects at the time of
crises to exchange knowledge and establish learning and collaboration projects.

This paper has shown several creative ideas suggested by a group of Syrian young
architects who still reside in Homs. It shows a wide range of opportunities for
international architects, engineers, organisations, academics and researchers to support
and collaborate with architects in war-zones. These ideas should be examined and
translated into tangible projects that strengthen the work of local architects who live in
contested environments, enable them to protect what remains of their cities and to put
the old and new pieces of their built environment together again. It is hoped that the
research in this paper will influence academics and professionals to rethink who are
the communities that need help, and to consider the challenges facing communities in
destructed cities such as Homs.
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Meeting the needs of industry is one function of higher education and preparing
students for employment in industry is a central goal of professionally recognised
undergraduate built environment courses. Assessment is a key influence on the
learning activities students undertake. Designing assessment to be authentic to
professional practice can support students' preparation and development for industry
through the simulation of real-world experiences. There is a considerable amount of
literature regarding authentic assessment, yet most literature in this field does not
specifically address the needs of construction undergraduates. To evaluate the
efficacy of authentic assessment to support students learning and preparation for
industry, an action research project was undertaken in a UK university. This paper
reports part of that project, where an assessment brief was modified to enhance
authenticity in a practice-based subject. Following this modification to assessment
design, data concerning students' perception of the modified assessment was gathered
from a focus group of students. Findings suggest that the authentic assessment was
perceived by students as an improved experience which better supported their
development of real-world knowledge and skills.

Keywords: Assessment, education, employability, learning, professionalism

INTRODUCTION

Providing skilled graduates as effective industry practitioners and thereby contributing
to a healthy economy is one important function of higher education (Leitch 2006).
Knowledge and skills developed in higher education help graduates to make an
important contribution to creating such a healthy economy (Smith et al., 2012). The
current economic and political environment means that effective higher education is
all the more significant to help the UK maintain its global competitiveness. However,
literature identifies that across the higher education sector, built environment students
often lack adequate practice-based competencies and that graduates’ skills often fall
short of employers' expectations (Quarterman 2017). The Chartered Institute of
Building reported that 34% of construction employers considered graduates did not
have appropriate skills for industry (Rawlins and Marasini 2011). Further, there was
some concern that traditional approaches to teaching meant that built environment
graduates were not adequately prepared with appropriate employability skills (Chan
and Sher 2014). By 2019, there was also concern surrounding a shortage in a number
of construction occupations, including professional areas, and in many instances, this
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was anticipated to be a position which could deteriorate following the UKs departure
from the European Union (CIOB 2019). Together, these highlight the need to ensure
that construction graduates are able to respond to the challenges facing industry; in
short, that they are developed as effective industry practitioners.

Developing students' employability skills as well as developing their industry specific
knowledge and skills is recognised as an important dimension of higher education,
and professional bodies play an important role in helping institutions maintain the
currency and relevance of their courses for the benefit of industry and the economy
(Green 2015). In short, enhancing graduates work-readiness would help to meet
employers' needs more effectively, preparing students for industry as effective
practitioners. This paper reports part of a doctoral study which examines the use of
authentic assessment in order to provide an enhanced learning experience, helping to
better prepare students as industry practitioners.

Assessment is arguably the most important part of the undergraduate learning
experience and is the focus of students' learning activities in formal learning
environments (Bodman 2007). This is important because assessment should, in
addition to developing students' theoretical knowledge, contribute to their preparation
for employment in industry as effective practitioners.

The well-established courses at the Higher Education Institution in this research
incorporate five built environment disciplines, including construction management. It
must be noted that students on these courses have expressed, through the National
Student Survey, a high degree of satisfaction with the learning experience provided.
All built environment courses at this institution retain their accreditation and
employers continue to support their employees to undertake those courses. This
suggests that the courses continue to meet the demands of students, professional
bodies and employers.

The aim of this paper is to examine students' perceptions of assessment in built
environment courses to establish whether they evaluate assessment modified to
enhance authenticity as better meeting their learning needs. Objectives of this paper
are as follows. First, through a literature review to explore the central issues
pertaining to learning, authentic assessment, and, employability. Second, to modify
assessment design then gather and analyse data regarding student evaluations of their
learning experience in respect of the modified assessment.

THEORETICAL PERSPECTIVES

Learning and skills development

Learning is when people can demonstrate something they could not previously do or
did not know (Honey and Mumford 1992). To be effective, high quality 'deep'
learning should be undertaken (Eastcott and Farmer 1995). Deep learning involves
the learner understanding a subject rather than merely reproducing portions of it (Baek
and Lee 2012), interacting with the subject (Cotton 1995), and the learner researching
for themselves (Biggs and Telfer 1987). This suggests that assessment, should be
designed to stimulate deep learning; on professionally focused courses, this includes
learning of practice-based knowledge in addition to theory.

Formal learning occurs in an educational institution and non-formal learning occurs in
the workplace (Rubenson 2010). For undergraduates in professionally focused
courses, formal learning should connect with the demands of the workplace thereby
helping to prepare students as practitioners. In other words, formal and non-formal
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learning should be clearly connected. However, formal learning undertaken in higher
education and the learning necessary for effectiveness in professional practice can
sometimes be different. Consequently, this creates challenges for students as they
attempt to understand and link these two disparate entities (Joseph and Juwah 2012).

Knowledge acquired through formal learning can be categorised in Bloom’s taxonomy
of educational objectives, which is composed of behaviours in “three domains - the
cognitive, the psychomotor, and the affective” (Bloom 1956: 19). These domains are
important because they identify the areas of knowledge and skill development which
are relevant to academic study and which are also reflected in the demands placed on
practitioners in the workplace. However, it is possible that assessment in formal
learning environments focuses in particular on the cognitive domain, requiring
students to undertake activities to demonstrate their theoretically-based knowledge,
which would consequently diminish the practitioner-based aspect of assessment.

Authentic assessment

Assessment is often concerned with measuring attainment and providing a means to
formally acknowledge what an individual has learnt in a specific area (Carter 2012).
Authentic assessment, while having no generally agreed definition (Whitelock and
Cross 2011), embraces assessment activities and resources which are relevant to the
real world (Bosco and Ferns 2014), and which may require students to undertake real-
world activities and develop knowledge and attitudes necessary in the workplace
(Carter et al., 2015). Authentic assessment may be regarded as being on a continuum
from replicating or simulating practice-based activities to assessment which requires
engagement with the real world but does not require the student to undertake real
world activities. A key driver for this continuum is the nature of each subject under
consideration. For example, some theoretically-based subjects on built environment
courses provide appropriate knowledge for practitioners and which have application in
industry, but which do not form the basis of activities that practitioners would
normally undertake.

Given that assessment forms the focus of students learning activities, authentic
assessment can offer scope to enhance students' preparedness for industry, presenting
students with real world learning challenges and activities. Such challenges would
offer scope for students to develop their attributes in each of Bloom's domains.
Arguably, assessment which is authentic may also stimulate students to undertake
deep learning as they recognise the application and value of such knowledge in
industry. However, a challenge in built environment courses is that industry activities
are often, at best, difficult to re-create with a high degree of authenticity. Finding
routes to enhance authenticity could offer a route to augment students' preparedness
for industry by engaging them with challenges and resources encountered and used by
practitioners and which contain challenges the real world presents.

Employability

The role of higher education in contributing to development of student’s
employability skills has been widely recognised, including by the European
Commission (European Commission/EACEA/Eurydice 2014). Built environment
courses prepare undergraduates for industry, and this includes employability skills as
well as industry specific technical and theoretical knowledge.

There is no widely agreed definition of employability, but a useful description is in
that in addition to knowledge, employability skills include personal qualities and
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being able to critically reflect on experience (Ornellas, Falkner and Edman Stalbrandt
2019), and these skills are recognised as valuable for industry (Knight and Yorke
2003). The Confederation of British Industry and the National Union of Students
identify employability skills as communication, team working, problem solving,
application of IT, self-management, customer awareness, application of numeracy,
and having positive attitude (CBI/NUS 2011). Unfortunately, it is known that
employers often consider undergraduates’ employability skills as limited (CBI 2012).
This suggests that enhancing the learning experience would be beneficial in order to
develop those skills. Employability skills are important if students are to be able to
function as effective industry practitioners and are a complement to technical
industry-based knowledge which graduates should possess.

Developing employability skills "derives from the ways in which the student learns
from his or her experiences" (Yorke 2006: 7). This is an important point, because it
identifies the contribution that experience makes to development of employability
skills and so highlights the value of authentic assessment as providing relevant
learning experience. Given the significant role of assessment in learning, then it is
clear that assessment can contribute to development of employability skills as well as
development of students' theoretical knowledge.

METHOD

This work was undertaken as part of an action research project conducted at a post-
1992 university. Such institutions have a long history of delivering practice-based
courses (Aldhous 1991), which makes the study all the more relevant. The goal of
this project was to implement and evaluate modifications to assessment design in built
environment courses, seeking to enhance the learning experience through increased
authenticity of assessment. The greatest challenge facing the researcher was to
encourage tutors to enhance the degree of authenticity in the design of assessed
coursework. This was addressed through two meetings of tutors to discuss issues
including assessment design, two staff development days which considered
assessment, and, informal verbal discussions.

As at most higher education institutions, courses in this study are composed of
modules, which are a means of dividing courses into separate units of learning and
assessing students in each of these units (Rodeiro and Nadas 2010). Assessment in a
built environment practice-based module was modified during the academic year
2016/17 with the goal of increasing the degree of authenticity in order to enhance the
student learning experience. It must be noted that the decision to change assessment
in this particular module arose from earlier work of the doctoral study. This paper
reports findings following this modification.

The module was studied by 35 students. Previously, assessment in the module had
required students to make a group presentation to their tutors and with several weeks
to prepare. For the action research of this study, assessment was modified to require
students to give a group presentation to an industry practitioner as well as their tutors,
the brief for which was provided on the morning of the presentation. These
modifications to the brief were designed to bring about an increased degree of real-
world authenticity. Also increasing the real-world authenticity was that students
would have to make their presentation to a practitioner, and, having to produce the
work in one day meant the deadline was short. It must be noted that in the preceding
weeks students spent time with their tutor studying and reflecting on the subject
matter, although the brief was not provided until the morning of the assessed
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presentation. This meant that students had limited time to prepare, which simulated
something of the challenges facing practitioners, where time is often in short supply.
Arguably, these modifications to the assessment were small. However, their
consequence for assessment was perceived by students as significant, making the
assessment more challenging and relevant.

Following this change to assessment, there was a follow-up focus group of eight
students to evaluate students' perceptions of the modifications. The focus group was
composed of students who had studied the module and completed the modified
assessment and was drawn from all students in the class. Students who participated
were all volunteers, meaning that the sample was one of convenience (Gray 2014) and
participants were self-selecting.

Ethical approval to undertake the research was secured prior to modifying assessment
and the institutional ethics protocol was adhered to throughout the research. At the
start of the focus group, each participant was provided with an information sheet
explaining the purpose of the focus group. There was then an opportunity to clarify
any areas of uncertainty and the opportunity for participants to decide whether or not
to proceed. Participants also were offered the opportunity to check the transcription of
the focus group and interpretation of the data if they so wished. To help put
participants at their ease, the researcher explained that their contribution to the
research by sharing their own views was vitally important as they were the experts not
the researcher. It was also explained to participants that only a small amount of
illustrative comments would be published and consequently would not be possible to
identify any individual. Each participant, prior to the commencement of the focus
group discussion, signed the institutional ethics paperwork as part of the required
institution protocol. These completed forms were returned to the researcher and
stored securely as required by the institution.

The researcher had a short list of written questions which were asked of the group to
provide a framework for the discussion. Discussion in the focus group was recorded,
transcribed, and checked several times for accuracy and was then subject to thematic
analysis. Reasons for selecting thematic analysis were that it allows patterns to
emerge from data (Braun and Clarke 2006), themes that coalesce around central ideas
and meanings contained in the data (Gray 2014) could be identified and allow the
researcher to understand participants experiences (Christensen and Probst 2015).

It should be noted that research such as this, with qualitative data, cannot with
confidence be generalised to a wider context (Newman and Benz 1998). This project
was intended to explore the issues within a single setting, and so generalisability was
not a goal. However, it is expected it will be possible to make a "fuzzy
generalization" (Bassey 1999: 12) and that the research should be of interest to tutors
on similar courses at comparable institutions.

FINDINGS AND DISCUSSION

Focus group data revealed an interesting picture and a number of themes relating to
development of real-world skills were identified: Assessment was perceived as
providing higher level challenges; team-working was developed; and, working under
the small-time constraint proved challenging. Despite this, students valued this
modified assessment with its enhanced authenticity. Authentic assessment challenged
students in each of Bloom's domains.
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Students valued use of a real situation which involved engaging with practitioner
during their assessment, and which they perceived made the assessment 'a big deal'.
They also recognised that the assessment required them to behave more like
practitioners, to 'think very quickly'. Authentic assessment was perceived as more
challenging but part-time students, with industry experience, noted that 'you’ve got to
do stuff like that'. They recognised that the higher degree of challenge was related to
the practice-based authentic element of the task.

In this module, following the introduction of authentic assessment, students
recognised the need for and value of teamwork: 'you've got to work as a team' and
they had to 'help [team members] out if they struggled'. This was an interesting point
because teamwork was embedded in course design, yet this was the only instance in
the doctoral study where students alluded to it. They recognised that teamwork
involved mutual support for other members which they had to provide in order to
enhance overall group performance. In other words, they implicitly understood their
team as a mutually supportive group striving to achieve a common goal.

The students also recognised that time was a constraint within which they would have
to operate as practitioners, and which was incorporated into the assessment: 'we had
limited time to prepare'. There was a perception that the limited time increased the
degree of challenge they faced. This additional challenge reflected the real world, as
practitioners often have to work to tight deadlines, and the authentic assessment
emphasised this point to students.

In summary, students perceived authentic assessment as an enhanced experience
which helped their learning and development for professional practice through
providing real world challenges which reflected the demands placed on practitioners.
Authentic assessment allowed students to develop their practice-based skills, albeit in
an academic environment, and to experience something of the day-to-day challenges
encountered by practitioners. This is similar to Wu, Heng and Wang (2015), who also
found that students reported that authentic assessment enhanced their learning
experience.

Students evaluated assessment more favourably than previously and the work as being
interesting and relevant, and giving a learning experience which gave insight into
practitioners' day-to-day work and to the real world. Arguably, if students perceive
their assessment activities as professionally relevant then this would be more likely to
encourage them to take a deep approach to learning as well as supporting development
of their practice-based knowledge and skills and understanding of theoretical
knowledge. James and Casidy (2018) also found that authentic assessment was linked
positively with student satisfaction. Swanson (2011) found that students profit from
real world practice-based activities which can provide an enhanced learning
experience for students. These each highlight the 'added value' that the real-world
activities of authentic assessment provide.

Challenges of the modified assessment were perceived by students as requiring them
to act as practitioners under conditions which simulated aspects of the real world.
This meant that they developed not only the skills required in industry, but
importantly, the ability to use those skills under challenging conditions which
simulated the real world so far as practicable. Helping students to develop as
practitioners better meets the needs of industry, providing graduates who have
experienced real world challenges and so the opportunity to develop their skills in
response to those challenges. This is an important finding and identifies the role that
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assessment plays in contributing to students' preparation for industry as effective
practitioners. This is similar to Teagle et al., (2017), who found that authentic
assessment was evaluated positively by students and considered an effective learning
experience in respect of preparing them for professional practice, which is the goal of
accredited courses. Built environment graduates often lack adequate competency
development and also readiness for professional practice (Witt et al., 2013). Findings
here suggest that the use of authentic assessment helps students to experience
something of the challenges of the real world, and so supports their development as
effective industry practitioners.

Students valued assessment which had immediate and direct application in the
workplace; authentic assessment provided experience of such activities as well as
supporting students' academic development. The importance and challenges of
developing students' employability skills in preparation for industry has been
recognised (Olawale 2015). This work suggests that using authentic assessment to
develop such attributes provides an enhanced learning experience and helps prepare
students for industry through undertaking activities which simulate the real world.

Authentic assessment encouraged students to take a deep approach to their learning.
Authentic assessment has been found elsewhere to increase students' engagement and
enhance their motivation (Davison 2011). This was evident in the application of
knowledge and linking of theory with real world activities, which students perceived
as more challenging and interesting. This is similar to Adapa (2015), who also found
that authentic assessment facilitates deeper engagement with the subject. This
suggests that authentic assessment encourages a deep approach to learning by
providing clear relevance to professional practice. For built environment students,
such relevance was an important contributor to their engagement with the assessment
and potentially undertaking a deeper approach to their learning. As assessment is
central in formal learning, so this use of authentic assessment provides a virtuous
circle - supporting learning, helping students to take a deep approach and preparing
them for industry by enhancing engagement with the real world through undertaking
activities of practitioners. Assessment is the focus of students learning activities
(Boud and Falchikov 2007) and assessment is a prevailing driver of the learning
activities which students undertake (Deneen and Boud 2014). Together with evidence
from this research, this highlights the value of assessment in built environment
courses to embed authenticity which enables students to experience something of the
challenges of the real world and so contributes to their preparation as practitioners.

CONCLUSIONS

A central role of higher education is to provide graduates who are able to meet the
needs of industry using the knowledge and skills they have developed. Professionally
recognised courses have a vital role to play, providing industry with graduates who
have developed appropriate attributes to meet the demands placed on practitioners.
Findings of this study suggest that student learning may be enhanced through the use
of authentic assessment, that students expressed a preference for authentic assessment,
and, that they perceived it as being helpful for their own personal professional
development.

It is recognised that this research has been carried out in one place and over one time
period, and indeed this was a goal of the main study which was seeking to address a
specific problem. Nevertheless, this paper highlights the value of authentic
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assessment for built environment students' professional development and their
preparation for employment as more effective industry practitioners.
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The purpose of this paper is to look for boundary objects that can develop and
facilitate a “knowledge base”, which can facilitate collaboration between faculty and
industry. The paper investigates the meaning of boundary objects. It is a conceptual
paper with an empirical example. The empirical example is from a Danish (global)
supplier engaged in a development project with technical aid (tools) in mounting and
assembling gypsum walls. The example demonstrates how the use of boundary
objects help the supplier to gain an understanding of different professional practices
and aid the transformation to utilise smarter tools. The concept of boundary objects
enables an understanding of the epistemological difference inherent in the process of
collaboration and research between the university and the wider construction industry.
Boundary objects can be used to improve present technical understanding and further
its implementation, which is a valuable function for applied research institutions
depending on collaboration from a broad range of stakeholder groups. A three-step
phase model is suggested for the use of boundary objects to develop and improve
present and new practices and technologies.

Keywords: Applied research, automation, boundary objects, collaboration, knowledge

INTRODUCTION

The research in this paper is about applied research and collaboration with industry
facilitated by a university of applied research. Vocational university colleges offer
educational programmes at bachelor level and lower as well as continuing
development programmes for professionals. In the Danish educational sector, the
emphasis is on the connection between research, education and industry, complying
with methods and standards from the "Frascati Manual 2015" (OECD 2015). The
educational activities are built upon a knowledge base about practice, which is created
in collaboration with practice.

The Danish Accreditation Council secures high quality and relevance in this type of
higher education programme. The council will only accredit an 