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Abstract

Driven by increasedrbanisation construction of buildings ahinfrastructurecontinues

to growworldwide, furtherexacerbatinghe socialand environmentalimpacts created
by thissector.Large scale projecteequiringthousands of component parend globally
sourcedmaterials flow across supply network® congruct built assets. Embodied
within these supply networks are minerals, energy, water, labour, waste, modern
slavery andother human rights abuses. This thesis focuses on Ul construabn
industry and theability of the main contractor, key procureiof materialsandmanager

of the build processto affect the sustainability othe final asset. This researchs case
study based on unprecedented access to staff and skgpliersof a majorUK main
contractor, Carillion plcTheworkisan holistic appoachto sustainabilityincorporating
both social and environmental lifedg thinking,sustainablesupply chairtheory, and
the fields of stakeholder and collaborative workingppying grounded theory
methodology four major themesemerge fromthis indudive researchfragmentatian,
the role of focal nodesinter- and intracompany collaboration and knowledge of
sustainability Set within the context of a lifecycle perspective thigfine the ability of
the main contractor to directly implement or influea sustainable buildlhe research
develops theoryuniting economic equitynetwork actor perspective and life stage
impacts. he findingsddemonstrate that operating within current unsustainable business
modelsthe main contractorcan only playa bit role. Additionally, it provides thebasis
for recommendation®n business model, policy and process change.

Keywords: construabin, sustainable supply networkolistic, fragmentation,
collaboration lifecycle
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Chapter 1. Introduction

This research, based on a single company case study and using a grounded theory
appraach, addresses a gap in knowledge; that of the apparent failure of main
contractors to effectively leverage their focal position in the supply network to drive
increased gstainability of buildings and infrastructuren the UK construction sector,

the mamgement of components for larggcale projects habecome dominated by
major contractors, operating on behalf of clients to construct assets and manage project
supply chais. Todayprocured goods and services represent around 75% of a UK main
O 2 vy i NJarthia® titdidder(Scholman, 1997, Carillion, 201Tonstruction and the
built environment have major impék on multiple aspects of sustainability, as will be
explored further in this introdation and discussed in much greater depthtCinapter2,
Indeed, the United Nations Environment Programighlightsthe constructionsector

as a key area to address in terms of climate chghd¢EP, 2009a position echoa by

the recent IPCC repofUNEP, 2009a, IPCC, 20I1)e industry also creates higgvels

of waste, with construction and demolitianaterialsaccounting for 59% of all UK waste

in 2014(DEFRA, 2018)here is also an increasing awareness of social issues embedded
within construction supply chains and a greafocus on modern slavery has led to the
construction sector being identified as a network whemor labour condibns and
exploitation is likely to occuiWalk Free Foundation, 2016, ILO, 205(ch issues are
also being discovered in the UK and the governmestimates that3000 people
currently existin this illegal statemanyof whomwill be employed orconstruction sites
orAY (KS UKGsHRorbaIE Q&

A recent reportonthe UK Gb 2y . dzZRISG ARSYUAFASR GKI
emissions from homes over the first carbon budget period (22082) had stalled and

I ONR&a Lzt AO | yR 02YYSNDEomited deh CliRdte/ 3 a
Change, 2017, p.69The construction sector is seen to be falling behind the progress
needel to ensure 80% carbon reduction in the built environment by 2@3& Arup and
Partners Ltd, The Climate Centre & WRAP, 20R8peated UK government reports
(Latham, 1994, Egan, 199&ve recognised that meeting sustainability targets in the
construction sector deperglon sustainable supply chain networ&lS, 2013a)Yet,

there has been limited research on thpic within the UK(Adetunji, Price & and
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Fleming, 2008, Dadhich at., 2015) In particularfew studieshaveexplored the ability
of the secondary procurer, the main contractor, to utiliefocal role in the network to
enhance the sustainability of UK built assets; respect to both buildings and

infrastructure(Green, S. D., Fernie & Weller, 2005, Fernie, Tennant, 2013)

To suport the overaching enquiry into the apparent failure of UK main contractors to
leverage their network positigrhighlighted & the start of this introduction, tis work
exploresthree researchquestiors:

RQ1: What are thecapabilitesof the main contrator to manage the supply netwo?k
RQ2: What istheir ability to manage sustainability issues across the supply nevork

RQ3: What is theircapability to deliver sustainapbuilt assets.

The structure of this thesis is shown in Figur&He researclguestions have guided the
focus of the methodologies selected atiek themes derived fronthe grounded theory

researchform theresults chaptergchapters 47).

Figurel: Thesis Structure
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Findings relating to each theme are pesited and compared tthe existing literature,

with new or corroborative observations discussed in chapter summaries.ontext

for these observations are provided ahmapter2 where literature, both academic and
industrial, is critically assessed tdefan overview of the UKoastruction sectorand,

the life stage impacts of constructicand supply chainsAdditionally,it reviews the
terms and definitions associated with sustainability and procurement, identifying those
adopted for this researchilhe methodology underpinninthe research is presented in
chapter 3, where coding, categories and themes are drawn from multiple sources of
RIGFE® 2 AEBXFQSORKLIPSNI f Ayl1a G2 GKS YSGK2R:
aligned with theresearch quesbns andrelatedfindings occurs inchapter8. The final
chapterprovidesa conclusion and a reflection on the limitations and bias inherent in a
single company case study. Additionallydiaws on issues discussed in chapter 8 to
offer recommendations toindustry, areas for future policy development and

opportunities for further research.

The remainder of this introduction outlines, in greater depth, the context for this
research and theustainability challengdsat are associated with the sector, antbre
specificallyits supply networks. This will engage the reader with the primary topics
covered inchapter2 and provide an initial insight into the nature of thenstruction
sector. A summary of the methodology adopted to support the investigatiothef
research queson is provided andinally the introduction ends with an overview of the

main research findingsas set out irchapters 47.

1.1 Theconstruction sector

Globally, the value of construction output is estimated to grow by 85% to 1#ibrir

USD by 203 (Oxford Economics, 2015]riven by increased building of housing stock
and infrastructurg(Lucintel, 2017)in 2012 lildings accourgdfor 18.4% of the @ NI R Q &
direct and indirect energyelated CQ emissiongEdenhofer et al., 2014ndanalysis of
material flows, in 1995, identified thapproximately 4660% of the total annual flow of

raw mateials in the globabconomywere used in the manufacture of building products

and componentg§Roodman, Lenssen & Peterson, 1995, Anink, 198G3¥atisfy this
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demand, globally sourced materiaflow across supplynetworks: to form the
constituent elements of built asseétsand embodied within them are social and
environmental impactsThe construction processonsuneshigh levels of labour, land
and materials such as aggregates, metals, plastics, cement, watenangyeontained

in the many thousands of products used for construct{tiNEP, 2014 )EXxtraction of

raw materials frequentl occurs in areas of high biodiversity and can adversely change
habitats at a local and regional $egMurguia, Bringezu & Schaldach, 201d)neral
extraction also impacts local communities and at its most exérean fuel violence and
conflict (Maystad et al., 2014)As materials flow downstream through the supply
network, transport to processing and construction sites consumes fuel and labour.
Extensive extraction and pcessing of natural resources generates high levels of waste
and is associated with many negative isbémpacts. These include damage to health
caused by water pollution and air borne particles and the contamination of soils and
watercourses affecting foogroduction(ELAW, 2010)n the EU, construction materials
form around 25% 30% of waste by volum@&uropean Commission, 201§Jobally this

is approximately 409dJNEP, 2014Research also highlights that inefficiencies within
the UK conguction supply network lead to 1€B0% of resources being wasted as
Gdzydza SR LINPRdAzOU ¢ Ay Of dzZRAY 3 y fWRAR, 2007) G2 Y &
Increasingly, these transient environmental inputs or wastes created glurin
manufacture are described as being embodied within the asset. Research on embodied
content is most highly developed for carbon emissions, Wittited work on other

environmental issues or social impacts.

The UK construction industry has been dominateer the last 30 years by the
development of subcontracting, driven by market forces andlilegto work allocated

primarily through competitive tendering. The resulting constructioetworks have

! The complex supplier base operating within the construction sector, across mydtipdieicts has the
characteristic of a network rather than a simple chainsTésearch concurs with this approach, although
small projects may operate at a supply chaiveleNetwork describes all organisations engaged in the
construction of a built asse

2 This term is used throughout this thesis to describe the constructed asset such as a larildiogd,
rail or other infrastructure
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0SSy OKINIOUGSNRASR | a awsmrdnf2,020R, p334ri O2y
W{i SYLAWMipldNEganis G A2y aQr ONBIGSR (2 NBaALRYR (2
requiring the involvement of many valtsding organisation§Cherrs, Bryant, 1984)

a4 | NBadzZ 6 GKS aSO002N) F2N¥X4& fgani€efioridJ SE &
thatareA y @2 f OSRX ( KNRdzZAK dzLJA ( NShristopheryMr, 2R2 6y 4 G N

p.13) Figure2 identifiesthese network actors and places them within the ffiages of

a built assetvisualised in this figure as a stylised image of a skyscrage point they
fulfil their primary function. Tking a broad network approach this representation also
includes organisations which may not be directly involved with the symplgessbut
which have been identified as contributing paipants, suchas NGOs, Government
bodies and trade organisation®Vhilst useful this figure has limitationsin that it
presents asimplified linear representation of network actoiis alsodoes not attempt

to include repeated stages of refurbishment during the lisestageof the asset. This

diagram and its constient parts are examined ichapter4.
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Figure2: Simplified representation of the Intercompany supply network identified by Carillion team members
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Operating at the centref the network, main contractor® Wa l Ay [/ 2y ®Q A Y

above)act as project managers for clients, drawing together all the skills, services and
materials required to creat@ physical asset. It is their role to procure goods and
services, albeit to pre-ordained plan, anavith increased build complexity they become
highlyreliant on subcontractorsClient requirements for flexibility of suppihas created

a fragmentedsuppl network in which relationships, especially between clients and
main contrators, and main contractors and swontractors are highly competitive and
frequently adversarial (Korczynskil996, Akintoye, Mcintosh & Fitzgerald, 20083
suppliers are driven by lowestripe and legal disputes are common. This creates
tensions between network actoya position which conflicts with thgeneral perception

of academicgFawcett, Magnum, 2002nd the UK governmerfUK Government, 2011)
that the effective management of supply chains is largely synonymous with
collaborative forms of working. Indeed, research insoistainable supply chain
management (SSCM) identifies collaboration as a powerfol for facilitating

sustainability initiativegVurro, Russo & Perrrini, 2009)

Within the construction supply network Glass notestthantractors and designers are
considered to have the most influence in the selectiof products used in the
construction of a built assdGlass, Achour, Parry et al., 201aay to ceordinate the
constructionprocess andnetwork relationships(Pryke, 2012)Onthis basis there is an
expectation that they should play a leading role nimanaging thesupply chain
managemento achieve sustainable builtut this does not appear to be the cq$aass,
Achour, Parry et al., 2011aphis research examines whateventsmain contractors
from taking on this leading role. It considers their ability and capacity to lead
sugainabilityandwhat freedomthey have toact within the constraints provided by the
complex construction networkBy taking a case study approach it focuses on the
construction supply network and sustainable b#éifdom the perspective of a main

contracta.

3In the context of this thesis sustainable build minimises negative impacts, or in some cases provides
positive berfits, to environmental, social and economic issues at each stage of the built asset life cycle.
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Carillion was recognised within the industry for its sustainability credentials, publishing

its first environmatal report in 1997 and winning Price Waterhouse2 2 LIS NDD & . dzA f
Public Trust award for Sustainability reporting in three consecutivesy@8id 32015)

It was the second largest UK main contractor, with a turnover of £5.2bn in(@2k8lion

plc, 2017a)and with an annual international procurement spend of 3.4 billion pounds
sterling(Carillion, 2017)Carillion worked with over 8000 accredited fit&tr suppliers

and manythousands more in second and third ti&r§hus, itegration with Carillion

offered an opportunity to directly observe how sustainabilityssacorporated into the

operations of a commercial company.

Initial scoping discussions with senior Carillion amstbility team members identified a
O2YLIF ye GKFG FaLANBR G2 WESIR (iMtBetmé 86 Q 2V
of the research Carillion primarily implemented sustainability actions that were
inwardly focused, on areas over which the comparmgd direct control, i.e. the

O2y aiNHzOGA2Yy aAaidSz O2YLIlye SadalisS FyR adl
sustainability repor{Carillion plc, 2016aHowever, its role as a main contractor placed

it at a focal procurement point within an extensive construction supply netyaniklit

managed the thousands of materials and servggpliers required to construct

buildings and infrastructure for multiple client®emand to expand sustainability
approachesto the supply network were limited but they had been given increased
impetus by the Modern Slavery Act, which set legislative irequents on supplier
engagement, and a rising requirement within infrastructure to consider embodied

carbon.

Within the comm@any there appeared to be limited understanding about where
sustainability impacts occurred across the life cycle of a built asset and little strategic
focus on how the company could be most effective in supporting sustainability at a
network level. This waexer LIt A TA SR 0 & -stantingfedmimiinnf @ &orekt2 y 3

AWeASND NBLINBaSyida GKS LJ2aAlA Dging2xamited. b dzedtalitext®NI A Yy NJ
this research a Tier 1 supplier represents a campthat has a direct contract with the procuring

company. A supplier who provide the Tier 1 company with goods or services relating to this contract would

be described agier 2. Within the construction sector the projdzased nature of industry leads toany

O2YLI yASa 0O2yaSoOdzia@gSte 2LISNIGAYy3 G Ydz GALX S GASN
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Stewardship Council (FSC) timbéftowever, his supply chain initiative remained
isolated, failing to result in wider procurement development addition, there
continued to be limited stratgic engagement on sustainability with suppliers and more
unexpectedly, with internal procurement teams. A perception of corporate impotence
emerged, with sustainability practitioners feeling constrained by limited impeitisn

[ NRA £ A2y Qaams waffdk sistaidekilityh FupeifiGally this was surprising
research byChegut et a{2011)identified that by 2008 6% of commercial new build in
the UK was BREEANated. Growthin built assets constructed ta geen building
standardhas also beemecordedglobally(Holtermans, Kok, 2018&nd a recent survey

by the World GreemBuilding Council noted that 47% of respondents anticipated that by
2021 60% of the constriicA 2y (1 KSe& O2YYAaaAz2ySR(WGBL, Yl Yyl 3.
2018) This growth has beemunderpinned by legislation, which supporteobth
environmental issues and social concerns, such as the Modern SlaverfUKct
Government, 2015b) Additionally, there was extensive information available on
sustainable materials and sustainable procurem@iA, 2012, CIPS, 2015a;hIson

et al., 2017) all supported by a plethora of standar(BSI, 2017b, BREEAM, 2015, BSI,
2010)to help improve outcomesThisgap between corporate sustainability aspirations
andimplensy G GA2Y o0& /I NAf A2y Qa wjthdaltbeXodtext KI Ay
2F /I NAf £ A2y Qdn the oidwitg pafdyriaphethe]resddih nfgthodplo
adopted is outlineda full justification and detailed presentatiosprovided inchapter

4).

The initial scoping observations identified above, indicated #ratlysisvould require

a social research approacfihese observationgrovided, what Glaser and Strauss in
GKSANI g2N] 2y a20AFt NBaSIFNOK YSEKREARIEQ RS
conceptswhich highlighh some of the principal features for resear(@laser, Strauss,

2008) An analysis of social research methodologies was undertat@acquire an

. w99la Aa GKS 62NIRQa €SI RAy3 asteapianning lprojécs,A G & | &
infrastructure and buildings. It recognises and reflects #alue in higher performing assets across the

built environment lifecycle, from new construction to-use and refurbishment. BREEAM does this

through third party certific G A2y 2F (GKS | aasSaavySyd 2F |y aasSaQa
sustainabity performance, using standards developed by BBREE, 2019)
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understanding ofthe multiple approachesutilised (Gilbert, Stoneman, 2016hich

then developed intomore specific readingn grounded theoryGlaser, 1998, Strauss,

Corbin 1998, Charmaz, 2014This led to theadoption of an inductiveresearch
methodologyll 2 & dzLJLJ2 NIi S Y S NH AGfa3er, StEhd:R, d00FRB/&E, (1 KS 2 N
it should be noted that the embedded position of thictoral practitioner within
Carillionnecessarily mearit K Gt G KS NB &SI NOK | LILINRI OK A&
interpretation of grounded teory, s KA OK WNB O23y Al S& Ydzidza t ON
0KS @ASésSNI H(Gh&maz,RE3)waes, thB FResearch is most aligned with

the epistemological stance of subjectivism, accepting that knovdadglways value
laden(Levers, 2013)urthermore, it takes a pragmatiview, one in which Strauss was

fully engaged, which considers that theories and concepts are best considered in terms

of their usefulnessather than their truthfulnesgBryant, 2009) By focusing attention

on the S&SI NOK LINROofSY LINIIAYIdAAY &adzZJi2NIa
1y26f SRISQ FYR W2L)Sya GKS R22NJsiahd Ydz (A
RAFFSNBY (G FaadzyLliazyazr +Fta ¢Sttt |a RAFFSN
(Creswell, 2017)As a consequencehis research has adopted a mixed method
approach using senstructured interviews, observation, workshop outcomes, online

surveys and systematic literature reviews of network actor publications.

Datawas collected within the perioflay 20150 June 20Z. Information emerged from
multiple teams within Carillion and external stakeholders, including suppliers, industry
fora, company meetings and industry stakeholder groups. In keepingapitagmatist
approach,company, industry and academic literature piding context hastself also

been considered as data, primarily that which indicates industry views, processes or
sector knowledgeThis has been followed by continued theoretical sampling, détta

being analysed, new samples selected, further dateect#d and so on in an iterative
process. All notes and transcriptions were coded, and reviewed using an online capture

system, MAXQDA.

1.2 Overviewof research themes
Throughthe systematic analysisf the codingnoted above abstract categories were

created and continually rappraised and amended until four key themes emerged,;
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network fragmentation, focal company influence, collaboration and knowledge. These
themes derived from the perceptions ofd@llion supply chain practitioners, suppliers,
supported by company procurement analysis and industry information offer new
insighs. All four themes contribute to the three research questions being considered
by this work and thus underpin the discusspmesented in chapter 8. The following
sectionsg(1.2.1¢ 1.2.4)provide an overview of the research findingdichare

explored in detail irchapters 47.

1.2.1 Fragmentation

The research findings presented é¢hapter4 reaffirm the fragmented nature dhis
sector. However, emerging fromthis analysis is a greater understanding of the
underlyingcharacteristicof fragmentation that are shaping the Y R dzaeSpdis€ta
sustainability. The complexity @& non-continuous workload has led to a dynamic
complex supply network rather than a sector operating through linear supply chains.
Indeed, it appears as a continually shifting network of multiplesetworks, supporting

the hypothesis of Fernandezolis(2008)that the sector igotentially a metaindustry;

a conglomerate of industries. Numerous Governmegports (Latham, 1994Fgan,
1998, UK Government, 2018bhave higlighted the importance of indstry
collaboration in reducing industry fragmentatiowhich has beerdentified as a barrier

to innovation and change. Yet, fragmentation is not a wholly negative positionetsoff
clients, including Government, a low camhd flexible supply network. Indeed, the
flexibility required to operate multiple, contiguous yet shéetrm projects, each
producing a unique built asset, has developed main contractor expertise in managing
complex, timepressured and highisk operations It has also shaped main contractor
structure. The research identified that Carillion were operating not so much as a single
company, but as an internal network of complex and often conflicted specialist teams
a microcosm of the wider construction supphetwork. For sustainability, n an
environment where the client base, especially for buildings, is equally fragmented and
primarily focused on shotterm time horizons, there was little apparent client demand

to view new developments through the lens afistainability. Only infrastructure,
operating within longetterm procurementframeworks and a stable public or regulated

client base was beginning to consider the whlifie sustainability of a built asset.
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Fragmentation was alsceflected bya multiplicty of company sustainabilitgoals and
KPIswhich are identified irchapter4, section 4.3Driven bymultiple drivers such as
regulation, client demandglobal reporting standards, marketing positioniagd the
position of the network actorwithin the supply network there appeared to ba&o
strategic attempt toadopt a systemsasednetwork-wide approach to sustainability.

This fragmentationr T F SO0 a GKS YFAYy O2yiNI OlG2NDa | o6
complex networks. Only Government and a small nundééNGOs, including the Supply
Chain Sustainability School, had the breadth of vision to take a more holistic view. There
is little suppot for this approach from traditional industry bodiesich aghe Chartered
Institute of Procurement and Suppiho airrently focus on generic procurement issues

and Build UK, the contractors trade body, who fail to provide any sustainability guidance.
Technology to support knowledge development was also fragmented, with systems such
as finance packages, site recordsiamn supplier database, developing as stahohe
management tools. There was little capacity within the technology for flexible cross
network sharing of information. Finally, the literature and industry practitioners identify
sustainability itself aa complex and often fragmented issue, both in practice anthin

a narrow academic focusSustainable constructiohas developed its own langge,

data, experts and silos which have grown as new knowledge has emerged. This creates
barriers to implementation ath effective decision making, further complicated by
competing, commercially focused standards organisations vying for market share in a

growing reporting and implementation market.

1.2.2 Focahodes

The literature identistwo focal nodes operating #iin the construction network, the
main contractor and the clienMain contractors, positioned at a central point within
the constructionprocess, are highlighted in the literatu(&lass, Achour, Parry et al.,
2011b)asthe most able to affect sustainable or responsible procuremétawever at

the wider construction network levepecifications for the built asset were initiated by
the client and formalised in contracts and framework agreements which flosved
acros the supplier network, primarily via the main contractor. The Carillion SC team did
not believe there was a great deand from clients for green construction, with BREEAM

identified as a box ticking exercise. They did identify a strong requirement for
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congruction to support social benefits but were sceptical that most clients weliaglo
little more than meeting planningequirements. They felt only a tiny number of public
sector clients were taking a more holistic approach to the built asset and begitming
implement whole life thinking or costing. Where this did exist within public sector clients
Carillion Sustainalily teams foundthat higher upfront costs for longer term future
savings were unlikely to be adopted by them (sbapter5, Section 5.2.3);ED lighting

being one of the few exceptior{€arillion, 2015)

Thisresearch identifies that for Carillion procurement teams, the primacy of client
ALISOATAOFGAZ2Y & | LIISHNAR G2 2 dzate SustaAnbiliiyKS Y
objectives. In effect, if the client is not asking for product sustainability or a green
building standard then iis not important. With such weak client demand the research
suggests that the main contractor perceives few direct monethenefits from
sustainabilityactions,; YR G KA & NBAGNARAOGA GKS O2YLI yeQa
for wider network sustainability goals. Sustainability is also frequently linked to
innovation but with a strong focus by clients on low cost, pemeg by the Carillion
supplychain (SCleaml & ae&yz2yeévYz2dza ¢6A0K WoSad @t dzsSQx
new products or processes, especially if this increasel. f$is concern was
exacerbated by the very low margins under which main contractoreraip

(Construction News, 2016)

1.23 Knowledye

Thefinal theme explored inchapter7 of this thesisis that of knowledge. Thishapter

considers existing sustainability knowledge within thet&n, how this was acquired

and how it impased 2y (G KS O2y GNF Ol2NNa FoAfAde (2
demonstrates that S@amknowledge acquisition was primarily experiential, driven by
previous project experience. Whilst team members were aware of corporate
sustainability goals, multiple personal perceptions of sustainable construction persisted.
Professonal bodies, who suppoetd knowledge acquisition through professional
development requirements, seemed to have little relevance toea@s. Increased use

of information technology had increased the gathering and transfer of information,

although it was lss clear that they supported the development of new knowledge.
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Sustainability targets that the S€am incorporated within procurement processes did
not suypport a more holistic understanding of the topic. They were based on disparate
client demands for gren building standards and the number of SMEs contracted, a long
standing, embedded corporate commitment to FSC timber, and a practical need for
suppliers b provide waste management. Rather than develop further t8&mn
knowledge client requirements were Bwontracted directly to contractors, product
manufacturers and consultantSustainability was seeascomplex, not core to delivery

and required tlis engagement of experts, something the thesis argues created
knowledge silos, primarily at a network actt@vel. Sukcontracting sustainability
reduced the capacity of the main contractor to have the internal expertise necessary to

initiate a leading position

In the finalchapters of the thesis the key research outcomes frohapters 47 are
discussed within the context of the research question. Findings are considered taking a
holistic approach, aligning the impact of a built asset with the supply networaking

this approachthe researcher adopts a stance that performance of a supply network
cannot be enhanced by focusing on isolated proessgather it is contingenton
interactions across the cha(stevensJohnson, 2016 Consideed in the context of the
whole supply network, in this study the main contractor demonstrated limited capacity
to be a leading sustainability actowithin the gap between corporate sustainability
aspirations and implementation kthe SQeam,this grounded theory basedesearch
hasidentified several barrierpreviously unexplored in the literature

1 Supply Chain teams are driven by highly transactional client requirements. The
client operates as the focal point within the netwodhd has primacy over
corporate sustainability goals.

1 Main contractors do not know what they procure. Product variation &ub
contacting of packages prevents the main contractor from having a strategic
view of products purchased.

1 Collaboration is trarectional, identified as a supplier requirement, not a joint

engagement
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1 Failing to take a holistic view at a built asseelenesults in global sustainability
targets that do not allow for multiple actor perspectives and impacts and may
indeed divert netwark actors from focussing on issues they are most able to
affect.

1 Most environmental and social issues continue to be ngein isolation. There
is no attempt to consider the tradeffs associated with product or construction
decisions

and severaknalders of sustainability in the supply chain that have mmiuded inthe
construction literature

1 When different actors witin the network play complementary roles, as noted in
FSC timber, sustainability can be increased

1 Product category management redued direct commercial pressurén main
contractor and supplier relationships and allowexperts to collaborate

71 Stakeholdes traditionally seen outside the supply netwogkay an important
role in facilitating cross network collaboration and supportingvhole-life

perspective

The final chapter reflects on the methodological approach undertaken during this
research procesand suggests further opportunities. The conclusion draws together the
findings and makes recommendations, for both industry andcgomakers, on the
contribution this thesis offers to the implementation of supply network sustainability

with the UK constiction sector.

1.24 Collaboration

The role of collaborationn supportingsustainability within the construction sectdras
received little attentionand inchapter6 this research expands the understanding of
how network actors perceive collaboratiaithin this context For Carillion supply chain
staff, collaborationon sustainability issues pniarily remained something that tlye
demanded of suppliers anthat might be required of them by clients. Whilst the
literature suggests that sustainability is most effectively implemented through relational

and noncontractual practiceschapterc > { SOGA2Y c dmMdOMOcuddaA & &SC
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transaction led, rislbased catracting, limitsthe possibility ofthis occurring at a

network scale. The research however did find examples of collaborative relationships
beyond the boundaries of this case study firm. The most striking exampiesafas the

FSC chain of custody appich which suggested collaboration was possible across

Ydzf GALIX S ySGe2N] OG2NE ¢KSy FO02NE G GK:
goals and complementary functions. Industry fora provided valuable knowledge
development and exchange platforms, butly added value if the knowledge developed

could be incorporated into operational practice. Examples of petewal collaboration

were also observed where trust had been built and this also offered opportunities for

collaboration to support local and teih ad hoc sustainability interventions.

Ofall the examples that emerged from the research only category managémiéated

the basis for a main contractor to lead collaborative working. Category managers, as
induste  SELISNI&Z RAR d@mmerdal opritraB bud did addisé SN &
CarillionSES I Y 2y YAMNBDBSNNBR adl Gdzad ¢KAA NBY2 G
from supplier and client relationships. Thategorymanager role was identified as an

as®t for some clients and theidesigners, as they could benefit from a relatively

impartial view of the category sector and product selection. There was not, at the time

of this research, any major strategic engagement by category managers with

sustainabiliy issues but the approach clolbe adapted to incorporate this function.

6 Defined as a strategic approach which organises procurement resourdesus on specific areas of
spends. This enables category managers to focus time& éind conduct in depth market analysis to fully
leverage their procurement decisions on behalf of the whole organisg@bRS, 2018a)

27



Chapter 2 Context

This chapter identifies the current state of academic and industry knowledge on the
environmental, social and econonmpacts of construction, the rolef ¢he supply chain

in supportingthe sustainability of built assetnd the structure of the UK construction
industry. It is intended to provide background context to the resedogc. Literature
more specifically releant to the inductively derived thems fragmentation, focal
nodes, collaboration and knowleddpresented inchapteis 47), is considered within

eachchapterand compared to the research findings.

The UK Government, a keoarticipant in the sectorwhich acts legislator, regulator,
policymaker and key client, defirsghe construction sector as the
WLINE RdzOG A2y YR &dzZlll & 2F 02y aidNHzOGAZ2Y YU
manufacturers, providers and installers; contractors, subcontractors, professionals,
advisors and constructiorlients; and organisations relevant to the design, build,
operdi A2y YR NBFAdZNDAAKYSY(ld 2F Q@KGAf Sy3aaySSsSt
Government, 2006, p. 9)
In other words,the UK Governmentenvisage the sector to be comprised of
organisations directly involved, on@mmercial basis, in the construction of a built
asset. Globally, construction is identified with major environmental, social and economic
impacts, and whilst the sector has increasingly demi@tet sustainable practices there
is still a failure toundertake the construction of a built asset, and its subsequent
operation and deconstructigron a sustainable wholéfe basis.Considering an asset
through the lens of life cycle thinking is complexith each stage of ah 4 & S Qa
construction reflecting a fragmented set of network actaesvironmental and social
standardsandacademic literature itselReports and stii@gies purporting to represent
sustainable anstruction frequently have a majoo€us on environmental issuesjtiv
environmental impactcategories and measurement beingiore developed and
accepted especially those relating to waste, climate change and €@issions
Categorising and presentirgpcial impactsare less well definedThs is perhaps not
surprising ashe measurement of@cial impactsand their standardisation iat an early
stage of developmenHence, nany Social Life Cycle AssessmghtCA methodologies

currently consider potential midpoint impactsuch as fair wagesr standard of
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education, rather than the final endpoint,that of human wellbeing which is
recommended by Ciroth and Eisfel®015) There is also a divide between technical

experts, who work witHife Cycle Assesmentimpact categories that do not fit easily

into the more prosaic and generic descriptions used by government and industry i.e.
waste.How sustainability in the sector h&een approached has also fluctuated with

time, as exemplified by the UK Governnie®@ & { G N> G6S3& F2NJ {dzad !l 7
Strategy(2008b) now superseded by the Construction 2025 Stratédi Government,

2013 LJ- NI 2F GKS ! YUKiGouverniRedta 20 NG BudtaingbiliyNI G S 3 &
remains as part of the vision statement but is primarily focused on low carbon and green

constmuction (BIS, 2013a)

2.1. The importance of conriction: the global impacts

The worldwide construction industry is a driver of economic growth. Growth is linked to
economic development supported by rising middle classes, increasing populations and
a move to greater urbanisationThe industryoffers improved housing, provides
infrastructure, creates buildings offering social good such as schools and hospitals and
provides employment for many skilled, and unskilled workénsford Economics, 2015)
However asnoted in the introductionthe sector also creates negative social impacts
with modern slavery, and poor labour conditiofrequently found embedded within
construction supply chainé\alk Free dundation, 2016, ILO, 201 Qontinued building

also demands the consumption of high levels of raw materials including water and
energy which in turn generate high levels of waste. In the EU construction materials
form around 25% 30% of waste by volum@&uropean Commission, 2018)d globally
odzAf RAy3a I 002dzy i 7T 2-Mlateddf® entisFions] Kns latier2hbiE R Q &
led construction to be identified by the United Nations Environment Prograiguher)

as a key area to addressterms of climate change, a position echoed by the most recent
IPCC reporUNEP, 2009a, IPCC, 20I3ata on the impacts of construction on global
biodiversity are limitechoweer, althoughmodelling of EU biodiversity levels suggests
that urbanisation, disturbance from infrastructure created fragmentation of landssape

andlogging of forest areawill contribute to a decline in diversierboom et al., 2007)
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The Green Construction Board netinat despite improvements, the sector is falling
behind the progress needed to ensure 80% carbon reduction ifbtiile environment
by 2050. lause, or operational carbon has declined, which in tusnputting greater
focus on capital or embodieccarbon (Steele, Hurst & Giesekam, 201&¢nerated

through the supply chain.

2.2. Adopting a lifecycle approach to identify impacts associated with a UK built asset
Qustainabilityhas been likened tavicked (Rittel, Webber,1973 or messy problera
(Rittel, Webber, 1973, Ackoff, 1974fharacterised by multiple and conflicting
stakeholder perspectives, sgsh uncertainties, #lefined goals and a lack albjectively
correct solutions. It is within this contexhat life cycle thinking offers aapproach to

the whole produt system life cycle, from the cradle to the gratieerefore ensuring
that all impacs are considered, rather than just those withimare limited operational
boundary. Life cycle thinking can apply at an individual product or service level,
company, sector or extend to a country analysis. These different boundary $exgjest

the applcation of anumber of methodologies fromLife Cy@& Assessmen{LCA)
associated with the environmental management of a product or serf@dit, Wright,
2000)to the environmentally extended inptdutput analysisnore suitable forcity scale

investigationgDias et al., 2014)

Academic attention has also turned to the applicatiom.G#techniques for social issues
and a methodologySocial Life Cycle Assessm@itCAfCiroth, Eisfeldt, 2015, Beneit
Norris, Cavan & Norris, 201i8)currently emergindjeld of researchThere is discussion
betweenLCA expertas to the validity of combining LCA, sLCA and lifecystengdLCC)

to create amoverarching.ife Cycle Sustainability Assessment (L@849hit is believed

may overcome fragmented approaches and support improved decision making. The UN
have championeé this approach(Cirah et al., 2011)out it remainscontesteddue to
challenges between indicators and weighting issues and the ioéidleetween validity

and applicability. This in turn creates concerns about hopré&sent such complex data

in aformat that is understandale to decision maker@inkbeiner et al., 20100 ifecycle
frameworks such as those noted above, are not the only approaches available to

practitioners Environmental impact assessmentwhich considers the effées of
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construction andas well as thepost build phaseis a requirement of UK planning
legislation. However, it offers only a narrow view of the immediate site and fails to
consider environmentalsources and limitglayet al., 2007)Developmenbf valuation
approachesascribingnonetary value to ecosystem servicésisalsoprovided another
method forthe analysis of environmental impactsafural capital accountings being
used by governmenfUK Government, 2018and increasingly the insurance sectar
highlight ecosystem valueith decision making. It is noted in this review but has not
been utilised within this research as its application is still evolving and there are

continued ethical debates over putting a price on the environment.

In considering the lifeycle of aproduct or serviceseveraldifferent life stages are
reviewed. These have been codified within global standards such as EN1580&3012
2013) andFigure3 presents the life stages in a formatapted by BRE to align with
recognisedconstruction phase$BRE, 2018)t also highlightghe different Cradle to

Gate and Cradle to Grave approaches utilised.

Figure3: Product Category Rulefor construction products EPD, an illustration of mandatory
and optional elements and information modules adapted from EN 088012+A1:203(BRE,
2018)
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Each lifecycle assessment provides information on a range of imphatsa wide
variation in impact selection creates difficulty in both their comparative use and
potential for decision makingTo illustrate this point key approachesithin the
construction industryhave been analysed and are presentadrigure4. This offers a
comparison between several relevant global publications, UK govemnsiextegies
and LCA impact categories. The latter are represented by those utilisB&REwn the
ProductCategory Rules (PCR) applied to tk#ivironmental Product DeclaratioBRD
format, a standardised_.CAmethod use to quantify the environmental impct of a
product, impactsutilised in environmental inpubutput analysis of the US construction
sector(Kucukvar, Tatari, 201and social LCA impacts from one of the most developed

approaches, PSICLA.
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Figure 4: Analysis of public, academic and industry materials to ilkage the breadth of
impacts utilised in reporthg (UNEP, 2014, WBCSD, 2016, UK Government, 2006, UK
Governnent, 2008b, Kucukvar, Tatari, 2013, BRE, 2018, Eisfeldt, 2016)
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The variation in impactsacross different strategies, assessment methods and even

within assessment mébd approaches restricts the ability of tikenstructionsector to

compare and benchmark best practi@@ervasio et al., 2018Applicaton within the

industry is also made more complexthg impacts derived frore[ / ! V&R &afe/ ! Q&
LISNOSAGSR a WGSOKYyAOItQ |yR NBIj drahid SELIS!
process. This can create difficulties for practitioners who mustyapipé technical
requirements of the process and yet be able to provide cligvitis a dscientific answe

that gives acclear cut result (Freidberg, 2015)Indeed, LCA practitioners may find
themselvesinahighdzda & NRf S 2F Wljdz-r aAQ RSOAaAA2Y YI { 8§
the time or knowledgeto interpret results and want a simple answdndeed, this

YAAl fATYyYSy(d g2dZ R & dz33&eo4 p.d2R)proposel $hat | y R
LIN OGAGA2YySNE aKz2dzZ R Y2@S deis@nding toNEA Sy G A
AYOSNILINBGAGS LISNBALSOGADGSQ A& OlIftARO®

2.2.1 Environmentaimpacts inconstruction

2.2.1.1Resourcaise

As noted in the introductiorsome 4050% ofannual raw materiaflow in the global
economy is used in the manufacture of building praduand component¢Roodman,
Lenssen & Peterson, 1995, Anink, 199%)alysis of multiple construction material
stocks (defined as an element in a system that can be measigeduilt asset) ad
flows (the process of increasing or decreassigck9 case studies, noted that most
concurred that the accumulation of stockagcontinuing,and that infrastructure was

its major componen{Augiseau, Barles, 20L7The UNEP Greening the Building Supply
Chain report estimates that over 10,000 different materials are used in the constuctio
and use phase of building/NEP, 2014PDemand for construction minerglsuch as
rock, sad, gravel, clay, chalk/limestone, brick clay and gyp<has, expanded rapidly,
increasing by 8.7Gt or 80% from 1980 to 20B&wth has also been recorded in metals,
wood and fossil energy and whilst the OECD does not allocate usage by sector they note
the importance of aluminium, steel, iron and copper in the construction s€@&CD,
2013) Datafor the volume and value of material use attributed to the UK construction
sector in the UK is incomplete but two studies hagygested this was 33@illion

tonnes in 2008 and in 201,was420 million tonnes, 62% of total UK materials usage
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(EISC Ltd, 2012, DEFRA, 20158 estimated thatalmost 90% othese construction

materials by weight were aggregates and concrete products. By vallighting

products, plastic and timber are the mostportant material sectors. Furthermore, it is
0K2dza3KaG GKIFG FNRdzyR ¢ 2F ' YQa SySNHe Aa
construction material{EISC Ltd, 2012)

Water, most often associated with the use phasea buildingjs a major resource also
consumed during theaw materials extractionmanufacturingand construction phase

of buildngs. There is extensive literature on water efficiency in buildings and data on
operational usebut far lesson the full life-cycle of water use. Research has primarily
been conductedinto the embodied or preoperational water for commercial and
residental property and is much more limitedn scopethan that for energy and GO
Two studies of embodied water Australia identified between 20.1 kI fof gross floor
area (McCormack et al., 200/nd 54.1 kI/n? of constructed area in commercial
properties of which the greatest proportion (17%) was within the steel framdwor
(Crawford, Treloar, 2005Researcln China and India, also on commercial properties,
have found simdr embodied usage of 20.83mer n¥ of floor area(Meng et al., 2014)
and23.8895 kl/nt of floor area(Choudhuri, 2015)

Work by Crawford, usingnvironmentalinput-output (ED) analysis, on residential
property found higher levels of preperational water and noted that this was
equivalent to the entire operational use of water during an estimated lifetime of the
property. Crawford estimates that only 0.7% of water associati#gd a buildirg is used
during its construction phasgrawford, Trar, 2005) An American triple bottom line
EICLCA analysis identified that for the construction of residential and healthcare
buildings onlyl.7% of water was used in the construction phase whilst 28.8% was
embodied in the Tier 1 suppliers and 5% in the Tier 2+ supply chain. They identified
that nearly 80% of supply chain related water use was from sedoch as, electric
power generation,transmission, and distribution, paint and coating manufacturing,
grain farming, and stone mining and quang (Kucukvar, Tatari, 2013 the UK
Balfour Beatty, using a tool based on a methodology created by tAeMFootprint

Network, assessed direct and indirect water usage during the Heathrow Terminal 2B
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development. Their findings indicated that 2.7% of the water could be attributed to the
construction phase and the balance was embodied in materials, mosblyosteel,
quarried materials and cemerfiWRAP, 2012)This work highligts the importance of
water embodied within the supply chain, an area that has received little industry

attention.

2.2.1.2Waste- physicalmaterials

As noted above material additions to the built environment are considered as additions
to the stock of the construction industry. The addition to the stocks in the UK in 2008
was calculated as 275 million tonnes, but to achieve this over 420 million savfne
material resources were required, of which only 360 million were transformed into
products, the balance becoming waste, mainly quarry wéStaith, Kersey & Griffiths,
2003) In 2014 the UK generated 55.0 millinnes of norhazardous construction and
demolition (C&D) waste, of which 49.4 million tonnes (89.9%)reased, recycled or
otherwise diverted from landfillHowever, onstruction waste (including dredging)
represents 59% of all Ukazardousvaste produed (105700 Tonngsin 2012(DEFRA,
2015a)

2.2.1.3Waste-CQ

In the recent Fifth Assessment Report of the Intergovernmental Panel on Climate
Change it was noted that 117 Exajoules (EJ) or 32% of globadrargly cosumption
and 19% of energyelated CQemissionsvere generated from buildings. This equated
to 51% of global electricity consumptidoeing associated witbuildings(IPCC, 2014)
The direct emissions ofCQ from the building sector(excluding the emissions from
electricity use) has been estimated globally at about 3 GtO@ GtC@eq CH, 0.1
GtCQ-eq NO and 1.5 GtC&eq halocarbons (including CFCs and HQEEgne efal.,
2007) The greatest use of energy in buildings is during theurs@ phasewith Levine

et al. (2007) estimatingthis to be around 80% of total life cycle energy whilst the
construction operation itself consumes 180%of energy.As an EIOLCAof the US
construction sector notedless than 40% of the total energy footprint could be
attributed to direct or onsite construction activities. Furthermore, when asses$iDg

emissionsbased onthe Greenhouse Gas Protocatcounting standardsscope 13
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reporting (WRI, WBCSD, 200#)ey identifiedthat key scope 3upply chairemissions
were generated byelectric pwer generation, transmission, ardistribution, cement
manufacturing, truck transmrtation, petroleum refineries, iron and steel mills and ferro

alloy manufacturing, and oil and gasteaction (Kucukvar, Tatari, 2013)

Identifying the emissions frorthe different life stages foJKbuilt assets cotinues to

be difficult and highly specific to building type, use and life span selected. A report by
the UK Governmen{BIS, 2010auggestedhat 80% of emissions were frothe in-use
phase, 15% embodied in the materialsed and only 1% derived from the construction

of the building These figures werbased on ONS Environmental Accounts, National
Inventory or CRF, DECC data and industry soutaegiaye and Duff{2010)in their
review of the Irish construction sectoidentified just 1% of CQ emissions were
generated during constructig and of these sub sector: structural worksnitted the
highest propation of CQ. A further UK publication by thelKInnovation and Growth
Teamexpanded this data and estimated 0.4% of.@@®issions wera&lerived fromthe
designphase 15.1% from manufacting, 0.9% transporof construction material, just
0.9% constructin whilst82.3%was from theoperational or inusephase andonly0.4%
arerelated to demolition(BIS, 2010b)A report by The Green Construction Board in 2013
produced similar findings with 18% g&itributable to capital or embodied carbon of
direct process emissions and indirect emissions fromnia@ufacture and production

of UK and imported construction materials and products, emissions from the transport
of materials, emissions associated witofessional services in support of construction,
and all C&D work on sif®ve Arup and Partners Ltd, The Climate Centre & WRAP, 2013)
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Figure5: The percentagef carbon in UK built environment by lifecycle stage, 2010 (Diagram, to scale, from data provided by Green CbostBaard

RoutemaR(Ove Arup andPartners Ltd, The Climate Centre & WRAP, 2013)
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Theanalysisalso identified that domestic and industrial operational activity generated
79.6% of Ceand the balancef 21.4% was derived from operationalfrastructure The
latter included emissions from water/wastewater, outdoor lighting and construction
and demolition (C&D) wastdreatment but excluded emissions from use of
infrastructure by vehicles. The baselinesvdeveloped from UK emissions data @99

2010 (Arup, The Climate Centre and WRAP 2013) and is represented vidtigilyerb.

Whilst information at a sector level provides a general indication of emissiotgstry

is increasingly looking to understdnthis by building type. Studies usihgfe Cycle
Analysis (LCA) and hybrid BIOA are available but comparisons prove complex as there
is not only variation in where boundaries are set, or the type of emissions meagsured
e.g. energy or CQthe quality d the data sets usedbut also in the éngth of life
attributed to buildings and the effect of country/site conditions. In his review of
embodied carbon researctbn Mohammed noted that building life span ranged from
25-100 years, and that results showetgnificant variation between countrie@bn
Mohammed et al., 2013Y he difficulties this variation presents can be seen for example
even where one type of building an office block, is selecteddased on acadeic
researcha large office block in Thailand demonstrated 19% of energy was embodied
(Kofoworola, Gheewala, 20Q9nother office block in Canada identified 14@ole,
Kernan 1996) whilst a smaller office unit in the UK had 25% embodied cafB@ton,
Amato, 1998) More recent work byhe Royal Institute of ChartereSurveyorsRICP
(Figure6), usingbuilding regulation requirements, suggests that embodied canvoh
continue to play an increasinglyignificantrole in the whole life of the building. Whilst
this may vary considerably by buildingpe, they identify at least 50%of the arbon
associated with buildings over a 30 year lifespaembodiedRICS, 2014)
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Figure6: Relativelmpact of the consequent life cycle stages oretloverall carbon footprint

for different types of buildings, calculated over 30 yeath¢ energy results have been based

on the buildingregulations)(RICS, 2014)
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Further grandarity of emissionshas been mapped byAitking a global design,
engineering and project management consultanby consideringover 50 different
building types This has provided a benchmark whmiggests thenajority of major
buildings constructechave between 5001500 kg Cé/m? (RICS, 2014)his work,
although associateavith a high degree of uncertaintynas been derivedrom their
commercialemissiondataba®. Assumptions elating to different phases continue to

be challenged as exemplified in a recent report by Innovate UK which notes that in a
sample of 100 UK buildin@Q emissions were underestinted duringthe in-use phase

by a magnitude of 3.¢Innovate UK, 2015, Palmer, Armitage, 2014)

Due to climate change concernsost literature relating to the lifecycle impacts of
buildingstends tofocuson the main greenhouse gas emissicarbon dioxideHowever
otherembodied gasebave also been assessed using. @A approachincluding studies
which consider their impact omir quality. O the three emissionsost associated with
air quality issuesPMyo, » and NG, the latter two were primarily emitted at t&
operational phase of building (apprioxately 70-80%), whilst around 80% of Rdtvas
embodiedin the built assetHowever, theresults forembodied PMo may be lower as
emissiongduring use phase &re not included in the researc{Bilec, Ries & Matthews,
2010) It was estimated that approximately 5kg of BMas emittedper n¥ of building

whilst S0, was around24kg/n?. Increasing the number of studies would provide more
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accurate data and benchmarks aoould supporimore effective targeting odir quality

polides.

2.22. Sociaimpacts of UKconstruction

SocialLA approaches have yet toe applied to the UK construction sector and indeed

only onepaper testing this approachin the construction industry was idengfd, by
Hosseinijou, Mansour and Shirg2014) Their work focusedn the Iranian building
sectorandidentified the social impacts relating to material selectiand evaluatd the

application of UNERSuidelnes for Social Life Cycle Assessment of ProduiEP,

2009b) However, mosbf the data relating to the social impacts within construction are

focused onimpacts local to the construction site. This inclutles indust® Qa | 6 A f A (&
provide UK employment and esite health and safety. Engagement with social issues

beyond UK regulaty borders or post construction user wellbeing have been minimal.

The UK construction sectorprovides positive social impact within the €onomy,
employingaround 2 million people which represened approximately6.2% of UK
employmentin 2015(Rhodes, 2015)There are over 300,000 small and medium sized
companies working directly in the sect@dKCG, 2009nd more benefitindirectly
through products and services required to construct buildings and thmernheir
operation,maintenance andaiemoltion. In 2016more peoplewere working and more
companies operating in theestor than prior to the recession of 2008deed,increased
demandfor labour and an aging workforcehave resulted ingreater employment
opportunities than the market can supplykiB shortagesvere identified by62% of UK
construction companies iQuater three 2017 (RICS, 27). The UK industrglso offers
high standards ofealth and safetyor its workers driven bythe Health and Safety at
Work etc Act(1974)and more spcifically the Construction (Design and Management)
Regulationg2015a) which are specific to construction activilyne UK consistently has
one of the lowest rates of fatal injury across the With its standadised rate, at 0.51
per 100,000 employeds 2015, beingne of the lowest of all Europeamuntries(HSE,
2018) Whilst main contractors are responsible for the health and safety of all staff on
site, includirg supplier&bour, thereremainsan acknowledged tension between health

and safety and productivitgSherratt, 2016)For the first time, with the introduction of
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the Modern Slavery AdR015b) all UK construction firms became legally responsible
for ensuring fair labour within their supply chaiteyond the limits of the construction
site. They were required to demonstrate they were working to ensoreed labour did
not exist within their global supply chainBata on slavery igroblematic but in 2016it
was estimated thatglobally45.8m peoplewere working under conditions of modern
slavery of which 18%worked within construction(ILO, Walk FreEoundation, 2017)
This includes th&Kconstruction secto(UK Government, 2017ith 12.5% of those
reporting slavery issues to the Unseen charity helpline in 2017, being construction
workers(Unseen UK, 201:AVhilst recent cases have highlighted forced labofBritish
born individuals,manyslavery issueappear to be linked to migrant workerkdeed,
forced labour is most likely to be associatedh greater informalityof employment
(Tutt et al., 2011)whichin turn increases thdikelihood of illegamigrant labour and

enhances the potential for modern slavery.

2.23. Economic impacts of UK construction

2 AGKAY (KS al strat€ng, thehcgriRtdrtion dlustry is identified asmajor

enabling sectarone highly susceptible to societal change and influenced by regulation.
Globallyconstruction, renovation, and maintenance of buildings majorcontributor

to O 2 dzy (i NJs Hén@stiDMNd@uLt (GOR)etween10% to40%and represent on

average 10% of countigvel employmen{UNEP, 2009aJhis issimilar in theUKwhere

the construction industry create€99.27 bn of value for the economy 026 and

I O02dzyia FT2NJ copz 27F (0 (O8IS, O Rypaiialyetifisivallig NP & &
was reasonably evenly spread ass the country, as growth in the sector tends to occur
locally to the people it serve@JK Government, 2017ajowever the sector frequently

32Sa 0(0KNRdzZZK O&eé Of Sain 20%6,the 8e2tér ¥lsolsgivFonedotiddell ¢ | Y
highest sector business failur@@NS, 2017)n2018 the industry was hit by the collapse

of the second largest maontractor Carillion plcand with two large contractors going

into administration in early 201@BC News, 2019, Davies, 2019)

The industry annually procures over 380 million tonnes of resou(elebbs, 2008pf
which a high proportion of materials and services are derived from UK sources. These

primarily include aggregates, machinery, real &staarchitectural and technology
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consultancies, plastic, wood, natand minedproducts (UKCG, 2009)in 2007,
calculated on purchase price, the value of UK procured construction produsg¢swaces

was estimated to b&27.8bn. However, many higher value items are globally sourced,
leading to a UK trade deficit 89.09bn in 201§ONS, 2017)n 2013 BI8JK Government
Department of Business, Innovation and Skidsfimated that the supplychain
accounted for £124bn of intermediate consumption, almost alWbich was sourced in

the UK(BIS, 2013a) UKCG extend their estimate of construction value into the supply
chain stating that for every £1 spent on ctmgtion a further £1.09 of indirect impact

is created through greater output and income in the supply chain and £0.74 of induced

impact results from increased household spending due to employrféCG, 2009)

However, thee is history of large construction companies requiring extended credit
terms and work byJniversity College LondobCl).for BIS found that Tier 1 construction

firms (main contractors)¥iéi I 1 S Y dzOK Y 2 N&@in theiNbsuRpBers GNE R A
proportion of their balance sheet than do firms elsewhere in $1© 2 y 2T¥@1@rms

were found to be net receivers of trade credit whereas Tier 2 firms-¢suitractors,
manufacturers or othesupplier§ were found to be large net providers of trade credit

(lve, Murray, 2013)It is also noted that the industry is highly wastefwith UK
government estimates suggesting that improved management of materials in the UK

construction sector could save cir€8.0bn per annum(Oakdene Hollins, 2011)

2.3 The importance ofonstructionsupply chainsin delivering sustainability

For most largescale projects, main contractors purchase most of their products,
servicesand labour requirements externglto their business. This equates to around
75% of their turnover and consequentially they are increasingly reliant on their supply
chain to deliver a built ass€Scholman, 1997}t is for this reason that theesearch has
focused on the supply chaas the medium through which sustainable built assets are
delivered.The construction sectohas a highly complex and muliiered supply base

with the main contractoroperating as the focal point for the construmti of a built

" Trade credit is provided by suppliers when they allow purchasers to defer payment for goods and
services.
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asset.Companies in the construction sectoperate in a highly fragmented supply
network which creates major challengestaking a whole life approach to construction,

and in creating shared goals.

Academic research on sustainable conetion supply chainss limited. An analysis of

Scopusn 2016dza Ay 3 G KS aSIF NOK ONRGSNARI wadzaidl Ayl
a list of 283 entries, of whichnly 8 papers directly related to the topwith only 2
incorporaing U KS ¢ 2 NR/& 0 W8 dz&adtLiLyd @ OKI Aya O2yaiNk
Additionally, there were several papers related to greening, or green construction

supply chains and morespecific searchising these termslicited 113 entrie®f which

11 were directly focused on theopic of supply chains. Industry documents also
highlightedam& 2 NJ ! b9t NXL}2 NI WDNXS yWNER, 2004 . dzA f R
various publications relating to the Olympic Games 2012 and the Crossrail project.
Another term that has only recently begun to appear in the literatuseresponsible

sourcing which has greater affinity with ethical procuremantiincorporates elements

of the supply chain. It is represented in the UK by the BES6001 sta(BREIGlobal Ltd,

2008) Development of anstructionsustainablesupply chains thinking appears to have

drawn on existingesearch much of which is derived from the retail and manufacture

sectors and for which there is consideraldisagreementn the transferability ofthese

models to constructior{(Green, S. D., Fernie & Weller, 200bhe demand for greater
understanding of how supply chains can deliver sustainable structurdsnsfied asa

UK sector wide issue, and one thatshbeen identified by governme(E.C Harris LLP,

2013) academicgAdetunji I., Price A.D.F. & Fleming P., 200gdlasega, Rauch, 2017)

and industryorganisatiors (UpstiltGoddard et al., 2015)

2.3.1 The development of supply chains; an overview
The concept of supply chains has been considered within siageliterature since the
19th eentury but as a field of study it has only recently become important. From 1981
G2 mopyn 2yte& y | OFRSYAO LJ LISNBE 6SNB LJzo f A 2
20092012 this had increased to 161Q0llrich, 214) There are many definitions of
supply chain but two appear to encapsulate a broad approach, @aeated in 1992
stated thatA i O 2 Y Lildtréa® Bnd BoWwnstdéam linkages, in the different
44



processes and activities thatquuce value in théorm of products and services in the

hands of the ultimate consumef&Christopher, M., 1992, p. 1@hd then further

expandal by Chopra and Mein@2013)
W supply chain consists of all parties involved, directly or indirectly, in fulfilling a
customer request. The supply chain includes not only the manufacturer and suppliers,
but also transporters, warehouses, retailers and even customerasgbb/es. Within
each organization, such as a manufacturer, the supply chain includes all functions
involved in receiving and filling a customer request. These functions include, but are
not limited, new product development, marketing, operations, distribnf finance
andOdza i 2 Y S NChap&aNuihdl) 3003, p. 13)

Much of the increased interest in this sphere of research has been due to the changing
nature of business. Initially large corporates weree@giing at a nabnal scale and
competing with similarly structured businesses. Howevee business profilaas now

changed with a greater move to competitive global supply chains generally comprised

of specialist smaller operating uni{$landfield, Nichols, 1999, Christopher, Martin,

Ryals, 1999 his development has been driven by external forces such as greater access

to new economies such as the Eastern Block in Europe, Chima| &nd Indiaand

scientific and technological progress facilitated by cheap, rapid communication through

the internet (Ullrich 2014). Researchers have also argued that changes within business

also arose from a need for companies to be more flexibleadaptable. Two theories

G2 | 002dzyd F2N) 1KSaS RSOSt 2 LB @RIALISKISFDE @RS
which envisags companies specialising core business and outsourcing inefficient
activities (Prahalad, Harle 1990) I y RrangHctionc2 8 6 Q® ¢ KS € GG SNJI |
bureaucracy grows with company siaad at a certain poinsmaller collaborating
specialists could dcome more competitive (Willamson, 1991, Williamson, 2008)
Increasingly the term supply chain, indicating a linear sequencphgsical flows

between companies, has become a less relevant structure to define complex, global,
independent companies operating an inter-organisatioral grouping(Choi, Dooley &
Rungthusanstham, 2001, Bastl et al., 2002jis structure is ore effectively described

as a supplier networkProcuring ompanies often dual or multiple source prodsatr

services and suppliers may & operating at both Tier 1 and Tier 2/3 levels
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simultaneouslyfunctioningas a network rather than a linear supply ch&tevens and

Johnson developethis concept of a network furtheby stating thatcompaniesare

undergoing aprocess of development witeupply chais and networls continuing to
evolve.Theyd dz33S&aGSR (KIFIG O2YLI yeQa Y2@0SR (KNRd
internal integration, externally focused extended supply chains, doatt network

supply chais andfinally developed collaborative supply chain clusters (Begire7)

(Stevens, Johnson, 2016)

Figure7: Development of the supplghain network(Stevens, Johnson, 2016, p. 16)
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2.3.2. Supply chain management asdstainablesupply chain management

Closely linked tahe developing research on supply chains has been supply chain
management (SCM). The term has been used to define the management of the intra
company supply chajnrepresented either by a dyadic relationship between two
organisations the inter-company supply chain from source to customer, or the
management of a netwid of interconnected businessegglarland, 1996) An early

definition in this field is that of Mentzer et al who stated it was
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W (i $ySemic, strategic coordination of the traditional business functions and the
tactics across these business functions within a particular company and across
businesses within the supply chain, for the purposes of improving thetimng
performance oftheh Y RA @A Rdzlt f O2 Y LI yASA | yMentaereS & dzLJLJ
al., 2001, p. 16)
However,there are multiple definitions of supply chain managemewith the term
having differentmeaning to different peopléSkitmore, Smyth, 2009)The ©ncept of
supply chain management began to develop in the early 198tbs manufacture and
retailers being early adoptergAkintoye, Mcintosh & Fitzgerald, 2000As with
definitions relating to the supply chain amsdstainable procurement, the construction
industry struggled to adopthat of supply chain management. It was observed by
Adetuniji, Price and Flemin@008b)that different sectors of the supply chain appeared
to have their owrperceptions of theerms (sed-igure8) the client in thisinstance being

represented by the public sector.

Figure8: SCM definitions from 3 perspectivéddetunii I., Price A.D.F. & Fleming P., 2008Db,
p. 164)

Construction industry’s perspective

Cooperation between main confractor, subcontractors
and suppliers and development of these relationships
within the supply chain system towards arrangements of

lean supply chain partnerships i Public sector’s perspective
% ‘Procurement management' is the preferred

Term, defined as the management of an
organisation’s relationship with its direct suppliers
(vendors, contractors) and its customers (various

SCM departments and agencies).
definitions

Manufacturing industry's perspective from different G
Integrated management of materials, i perspectives S (B

information and financial flows from raw ‘_ /
material extraction to end-user

Fernie and Tennar(R013)have noted that whilst indeed suppbhain terminology has
been taken on by the industryheir research would indicate that this is disconnected
from the holistic management of chains or netwarkather, it has been adopted as a
description of partnering or a collaborative relationship betm two organisations.

Tennant and Ferni€2011a)suggestthat based on the ackamy Ill and McCormack
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supply chain maturitynodel (Table 1), larger construction companies have moved
beyond the ad hoc level and are operagiwith some structures in place but with little
change in traditional working practice (level 2). yhdentified that a few larger

organisations were beginning to work strategigalbuilding collaboration and trust

(Level3).

Tablel: Adapted from the Lockamy Il and McCormagR004, p. 275supply chain maturity
model by Tennant and &rnie (2011a)

Maturity Stage | Description

Stage 1 - Ad- | An unstructured and #tlefined approach to supply chain management

hoc: the term supply chain management &@nployed, it is highly likely in
response to management practice withessed elsewhere and in this co
represents mere tokenism.

Sage 2 - | Whilst the implementation supply chain management has structure

Defined: key supply chain facilitators are in place,riiog practices remain large
unchallenged and resolutely traditional.

Stage 3 Linked:| Supply chain management takes a strategic orientation, focusing ¢
business objectives and customer satisfaction. Collaboration betv
supply chain stakeholde begins to cultivate an atmosphere of trust a
WodzZRRAY3IQ GSIY ALIANRGOD

Stage 4 - | Supply chain management pciples become embedded in th

Integrated: commercial process, oveiding traditional practices in favour of
greater interdependency and commeial solidarity. Corporatg
investment in supply chain management principles begin to benefit f
increasing levels of effiency and effectiveness.

Stage 5 - | Supply chains compete against other supply chains. Asset specifi

Extended: likely tobe high and commercial interests are inextricably extended to
success of the collective supply chain participants.

They conclude from structuredhterviews with the construction companiethat the

translation of supply chain management theory and practise from other sectors has

0SSY WLINRoOofSYIIGAOX

Thetheory underpinningsupply chairtheory isconsidered to be stilleveloping and

currently has onlylimited engagement with organisation theorgnd a need for

improved rigour in methodolog{De Beuckelaer, Wagner, 201R)s also suggested that

there isa failure to relate theory development to the context of practi¢ernandez

Solis, 2008)Fernie and Tennar(013)arguethat within the construction sector the

a dzLJLJt e
L2 6 SNJ (2

tro01 27

201 18K2f RSNXA

0KS2NBGAOFE dzyRSNLIAYYyAyYy3As
GAOGK AyaltArddziazyl f
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the power to diffuse widd LINB I R & dza ( (Pewjie, TdéniSant, Q61B, y5.31G38)
has resulted in limited clarity in the development of constructisapply chain
management$CMN. This failure to adopt an effective managementtod construction
supply chain is identified as a major barrier to adoption of more efficient pra(gan,
1998)
Where government, customers or other stakeholdeyuyps, and more recentindustry
peers, create th demand or pressure to incorporate sustainability issues into supply
chains, companies have been required to respg8darfman, Ellington & Meo, 1997,
Seuring, Muller, 2008, Hassini, Surti & Searcy, 2012, Xie, 208l&8n extension of SCM
has arisen; that of sustainable supply chain management (SSCM). In attempting to
define SSCM Hassini, Surti, e2012) draw on a wide literature review and from this
attempt to unify SCM and sustainability stating it is
WGKS YIyYylF3aSYSyld 2F &adzllllf @ OKIFAYy 2LISNI A2y a
order to maximize the sygy chain profitability while at the same time nmmzing the
environmental impacts and maximizing the social yse$ A (JAa<$ni, Surti & Searcy,
2012, p. 70)
Yet, as with SCM, the definition of SSCM remains contested and it has proven difficult,
due tothe complex nature of supply chains, to create a global definition that will apply
to all sectors(Pullman, Maloni & Carte 2009) It is also a field in which only limited
theory exist{Sarkis, Zhu & Lai, 2011, Carter, Liane Easton, 20ikl3tated that holistic
approaches to SSCM reflecting economic, mmental and social issues are relatively
rare in the literature(Seuring, Muller, 2008a)hey also note that SSCM focuses on a
win-win approach rather than managing tradéfs. Initially it was envisaged that focal
O2YLI yASazr I|yR (GK2a$S YIylF3aAy3a &adzadlAylo
environmentalism throd K G KS A y R dza @Holth200d4, p Sr@)aitkodigh this Y Q
rarely appears to occyGold, Seuring & Beske, 2010Batel and Des#R018)identify
29 barriers to implementation within the literature and according to Bemke Seuring
(2014)the most critical are; a weak understanding of the process, poor training, failure
G2 I RILIIROWOANNE AN OGA OS> GNIRAGAZ2YIf YAYR
commitment. Despite more thraa decade of work companissll appear to struggle to
implement SSCM effectivelyHassini, Surti & Searcy, 201%eveal researchers also

noted that thereis evidence suggestiriere islittle benefit to the conpany from the
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adoption of SCM, Green SCM or S§Bbtke, Land & Seuring, 2014, Hassini, Surti &
Searcy2012) Others suggested this was not particularly a failingSafi\s but the need
for companie to more effectively monitor and manage barripreventing the effective

implementation of the proces@Hassini, Surti & Searcy, 2012, Ahi, Searcy, 2015)

The academic development of the fieldsheontinued to expand with work on the role

of inter-organisational resourcesold, Seuring & Beske, 2010#)e identificaton of
decisionsupport tools and performancmeasurement(Taticchi et al., 2015and the
development of a new fieldhat of world class sustainable supply chain management
(WCSSCMDPubey et al., 2017)However, SSCM still remains a less-deleloped area

of research than SCM. To illustrate this a review of SCM and SSCM papers in Scopus was

undertaken using eacterm (seeFigure9).

Figure9: Comparative scale of academic research between SCM and SSCM (Scopus search
Nov. 2018)
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This included systematic literature review of SSCM in 2@&ichidentified just four

papers thatincluded references tthe construction sector(Patel, Desai, 2018)

Much of the research into supply chain management has focused on reaching optimal

solutions or best practice, yet researchers suggest this failed to understand theddffec
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people andtheir behaviour(Tokar, 2010, Schorsch, Wallenburg & Wieland, 2017)
Traditionally SCM hd focused at the inteiorganisational leve|Gligor, Holcomb, 2013)

rather than on the individual relationshipghat operate within multi-level systems

(Carter, Meschnig & Kaufmann, 201%)deed, there is evidence that cultural differences

have a significant imgt on trust and business interactions within the context of a
supply chain(Ribbink, Grimm, 2014)Schorsch et a(2017) note that individual
perceptions, values and belgsemerge from individuals into group culture at the team,

firm and network levels; aot dissimilar depiction targanizational culture which is
RSAONAOSR & | LI 4GS NY (Deshpandes WdkitdBrR198g) f dzS &
Encapsulated withim further field of supply chain research, behavioural supply chain
management BSCM is also theimportant role of social bondsThese aralefined as
WAYy@SaadySyiaa 2F GAYS | yR SerSnaRdationshids i  LINE
0Si6SSy (RaBsir@mNBOQ8Which support enhanced boundary spanning
communication(Gligor, Autry, 2012)This approach, BSCN4,an area of developing

research (Schorsch, Wallenburg & Wieland, 20and one which could address issues

of construction industry fragmentation. Aearch of Scopus and Google Scholar
databases in October018 identifiedno construction seatr focused papers addressing

BSCM

2.3.3. Defining sustainability within the context afonstructionprocurement

Industry uses a variety of definitions when addressing sustainability watbinsiness
context Whilst in academic writingnd at a goveranceor policy level many of these
phrases have specific designations, those same phrases when used in industry often
acquire more generic andéhterchangeable meanings. Supply chains are primarily
NEFSNNBER G2 | a Yusznabilitinthe @dnSractiod settowigdss Sy Q
strongly associatedwith corporate social responsibilifCSRand social issuesather

than that of environment or economy. Green supply chains primarily, although not
exclusively, look at environmental issuesd have been particularly strongly associated

with Climate Change strategies, energy efficiency @agreduction, a recent example
being thedGreening the Building Supply Cra{dNEP, 2014 5itting within the supply
chain framewok are several additional phrases such as sustainable procurement,
ethical procurement, responisie procurement or ethical sourcing and responsible
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sourcing. Someractitioners also note that fosmaller businesss dbuying is probably
a more accurate desition of the purchasing process. At a corporate legetporate
social responsibility (CSR¥ustainability andsustainable development are used to

supplement more traditional financial reporting structures.

To ensure clarity of yrpose andto facilitate discussion during this researchwitas
important to select the termshat would frame the research discussions and to agree
standard definition for each ternmselected This research did not undertake an
exhaustive search of all relevant supply cred procurement terms but rather focused
on thosemost applicableo the scopeof the study. To achievthis, it was decided to
review the terminology used bgrganisationghat wereidentified by Carillion SC team
and the corporate sustainability team a®st relevant to the industrgector(Table2).

At a global level anstruction is a key research sector for the United Nations
Environmental programme and Carillibecamea signatory to the UKslobal Compact

in 2017 The UN is generally seen as high status, relatively impartial and provides a level
of peer review in its material.heEuropean Union (EWas anmportant role in terms

of setting strategic goals and creating policy leading tgislation, reseech and
innovation funding. Environmental arabcial issues are a key area of concern to EU
members and guidance is offered on sustainable construction and procureniédrg.
UKGovernment is also frequently quoted in UK construction literature, espedtialy
work of the SustainablBrocurement Task Force and their repdBecuring tie Future.

The UK Government doe®ot currently have a strategic focus on a broad range of
sustanability issuesbut rather improved efficiency through the supply chaamd a
reduction in C@emissiongBIS, 2013al)ts chairing role in the Green Construction Board
and its importance as a client for Carillion warrast iticlusion in this review. Three
major UK construction bodies were also caesedfor the review CIRIABRE (formerly
the BRuilding Researclestablishment)and the UK Green Building Council (UKGBC).
Additionally,given the importance ofjreen asset asssment methodsuch as LEED,
BREEAMor environmental and social standards suah SO, and B&iese were also
includedd C2ff2gAy3 AYOIGSNIBASGEA SAGK [ NRffA2YC
that guidance from theChartered Instute of Purchasing ah Supply (CIPSyas

important to theCarillionsenia procurementeamand thuswas included in theeview.
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Finally, academic literature was considered, not to supportdékection ofthe terms
most relevant to the industry but to provide additional perspective when definitions

were considered.

Table2: Stalkeholders selected for revievaf keyterms anddefinitions

Public Bodies Industry Standards and Professional | Other
Bodies Accreditation Body
Organisations
The United Nationy CIRIA LEED Institute of | Carillion
(inc. Global Compag Packaging an
and Environment) Sipply (CIPS)
The Europear| Building BREAM Academic
Commission (inc. D{ Research Research
Environment) Establishment
(BRE)
UK Government Green Building British Standard
Council
(UKGBC)
Global
Reporting
Initiative (GRI)

Searches foterms anddefinitions were carried out ofine and the findings are based
on website content or documents available via organisations websites. Not all terms
were available from each organisation and thisvidedan interesting insight into the
use and previence ofthe terms (Figure10). Sustainableprocurement was the most

widely used terminology.
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FigurelO: Procurement terms used by organisaticlype
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In reviewing material relting to sustainable procurement it also became clear that

Ydzf GALX S RSAONALIIA2YyAa 2F GKS WLIZzZNOKI &Ay 3
sensible to ensure that these different terms are also clearly defined. To achieve this,
and mindful of the impomrnce of professional body status of CIPS to the Car8ligply
Chainteam,the definitions used by CIPS are utilised

Procurement describes all those processes concerned with developing and
implementing strategies to manage @aNHB I y A & | (i A #ofidd@such b)pay BRs LJ2 NJ
G2 O2yUGNAROGdzIS (2 GKS 2NBFIyAalGA2yQa 20SNI
and/or minimise the total cost of ownershi(CIPS, 2015aPurchasing describes all

those transactional processesoncerned with acquiring goods and services, including
payment of invoicedt is a narrower term than procurement, describing reactive,

tactical processeqCIPS, 2015b)Sourcing describes all thesactivities within the
procurement process concerned with identifying and evaluating potential suppliers,
engaging with selected suppliers and selecting the best value suppligngsphrase

WAGNI 0STIAO0 a2dzNOAYIQ YI & 0tBe sdaiciBgprodesds toR S & O N.
significant acquisitions, or the team that manages the sourcing process on behalf of the
organisation(CIPS, 2015dyor the purposes of the following definitiongocurement,

purchasingand sourcing were accepted as having the same general purpose
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2.3.3.1Definitions ofsustainableprocurement
Carillion provided two definitiosfor sustainable procurementirktly, adapting a Forum
forthe FutureRS TAY A G A 2y (i K S & ofadgliringgoddsiandisarviceditialS LINEP
YSSi dzaSNna ySSRaAaT RSEtAGSNI f2y3 GSNXY O f dz
0SYSTFAGA FYR YAYAYAAS RI YI @&illionglc, 20K48)n Sy G A NI
internal sustainable procurement training materials they used an alternative framing:
W' aAy3d LINRPOMZNBYSy (G (2 adzlJll2NI 6ARSNI a20ALl f
ways that offer real longi SN 06 Sy S Feldtlap@d frorh a $tkehnt by a
previous chairman Sir Neville Simms in his role as Chairman of the Sustainable
Procurement Task For¢BEFRA, 2006, Carillion plc, 2014the first definition, and one
most widely promoted, failed to ackmvledge the importance of sustainable
procurement in delivering benefits beyond the immediate supply network. The second
places procurement at the heart of enhanced benefits but does aotha fully holistic
approach.The UN Global compact developed thigher noting
W{dAaGFAYF0tS t NEOdNBYSyd LINF OGAOSa AydSany
namely by seeking resource efficiency, improving the quality of products and service
'yR dzf GA Yl (St @UniddbatosA2000)y 3 024 GaQ
This has been expanded by United Nations Environmental Programme witefine
sustainableprocurement as
W LINPOSaa ¢oKSNBoe 2NHIyAalGAz2ya YSSi GKS
utilities in a way that achiewevalue for money on a whole life basis in terms of
generating benefits not only to the organisation, but also to society and the economy,
whilsh YAYAYAaAy3a RIYlFABERIDISH KS SYZANRYYSY(Q
The UN Global Compact wld suggest that this needs to go further and suggest actions
Ydza G 6S WO2YLI GAGES YR AY Tl @2dzNJ 27

0dKS
LIN2INBaad YR AYy adzZlR2NI 2F SO02y2YAO RSO

(0p))

sustainable procurement in #t
W¢ KNRdzZAK GKS RS@GSt2LISyid 2F LINROd2NBYSyi
principles, requisitioners and procurers can send strong sgoahe market in favour
of goods and services that promote sustainability. The key international organizations
already increasingly recognise public procurement as a means of changing the
dzyadzadl Ayl ot S LI GGSNya @ditedNatyrs,20000A2Yy | YR
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These types of approaches have been further adapted bfepsional bodies such as,
the Chartered Institute of Packaging and Supply (CIPS), where they recommetinthat
impact of environmental, economic and social factors should be considered along with
price and quality andhey highlight the importance of theelationship with suppliers,
including contract negotiation especially when sourcing globally with unfamvilork
cultures(CIPS, 2015aYlost recently, the International Organisations for Standards, has
developed a Sustaable procurement standard, ISO 20400. Here, they use the simple
definition:
Wt NB OdzNB Y Sy (i tipdsitivd endirbninentalksdcia¥afdieconomic impacts
LR2aaArAot S 20SN(B®201BY GANE f ATS0OeOf SQ
For the purmses of this researclhe UNEP definition of 2015, with its focus on whole
life value, will be adopted. Further discussions of sustainable procurement within this

thesis will reference this statement.

2.3.3.2Definition of responsibleprocurement/sourcing

Carillion dd not provide any written definition of this term but udet within their FSC

Timber policy. The term has been gaining momentum since the middle of the last decade

when the UKGovernment adopted the setting up ofresponsiblesourcing stadard as

a deliveable of their Strategy for Sustainable Construction. They ntitad
Wi wSalLRyaAroftsS {2dz2NOAy3a {OKSYS Aa | R2O0dz
obligations of an organization in managing the supply of construction products in
accordarce with a set oagreed principles of sustainabiliy(BIS, 2008, p. 12)

Anew standardo support this government ainBES6001 for Responsible Sourpivas

launched by BRE in 200BREGIobal Ltd, 2008)To date 88 companies have achieved

BES600for multiple productsand in some sectorsuchas concreteare now able to

offer certification for 92% of all UK sales by volume. Loughborough University have been

closely inelved with the development of responsible sourcing within the UK

construction sector, working closely with BRE and other indulstigies and they

suggest thatesponsible sourcing & rHanagednent of sustainability issues associated

with materials in theconstruction supplychain, often from an ethicalJS NE LISOG A @S

(Glass, Achour, Parry et al., 201120iring the research process this work adopted the

Glass et al. definition of responsible sourciGiasg2014)also notes thakey products

56



such as metals and concrete are now being incorporated into responsibleisgu
frameworks bythe Ethical Trading Initiative artde International Council on Miningnd
Metals. However, resposible sourcingterminology is not considered by all
organisations to differ from existing frameworks, inde@liRIA suggest that responsible
sourcing or procurementis synonymous with sustainable procuremefBerry,

McCathy, 2011)

2.3.3.3Definitions ofethical procurement/sourcing
Definitions ofethical procurement often appear synonymous or interchangeable with
responsible sourcing. Internal guidance by Carillion to their supply chain team suggested
OKFGO YLSHANOWONMTEQ & a adyz2yeéyYzdza 6A0GK
WNBALRYaAOES &2 d2NDAY 3 Tn respondoilithNd & & doNEaRy G2 |
commitment by companies to take into account social and environmental
O2yaARSNI GA2ya 6KSyYy YI yIl 3A y(Bariliok 8ch 202405 | { A 2
They also closelysaociatel it with a code of ethics or Ethical Business Practices,
KAIKE AGKGSR Ay AYUSNYFf GNXYAYAY3I Fa WIOUKA
the law and oudl f dzSa s | OGAy 3 K2y S aGdildn plcy2B146f 2t 2 & .
The most comprehensive definition provided by the stakeholders reviewed was that of
CIPS. Their guidance suggested that
Ethics involves idtinguishing between what is right and wrong behaviour by an
individual or organisation. Tygal principles are that staff must perform their duties
impartially, personal interest should not affect professional decisions, information
should not be used tgain financial advantage for themselves and staff should maintain
the highest standard of nSANA G& Ay | (CRBaAWBHaE NBE | (A2
They also provide members with a Code of Ethicgxa@nsive document, thtgocused
specifically on guidance to those in procureméAtder, Gooch, 2013)t has a very
strong bias towards social ethics and there is only a minor mention of any ethical
consideration for environmentagsues The UN takes similar approach with its guidance
to procurement teamgUnited Nations, 201 Ayhilst the ETI Base Co@€eTI, 2014and
the UK government in their Ethical Procurementi®oStatement focus solely on social
consideration§DEFRA, 201{3eeTable3).
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Table 3: Analysis of theethical principles of the Global CompacETIl Base Code aritle
Manifesto for Ethical Sourcing in ConstructigBisco et al., 2015JETI, 2014)McClelland et

al., 2015)

Global Compact - The Ten Principles

Principle 1: Businesses should support and
respect the protection of internationally
proclaimed human rights; and

ETIBase Code

Manifesto for Ethical Sourcing in

Relationship to Supply Chain Construction
Human Rights

Principle 2: make sure that they are not

Principle 3: Businesses should uphold the
freedom of association and the effective
recognition of the right to collective

2. Freedom of association and the
right to collective bargaining are
respected

comilicit in human ri(IJhts abuses.

Principle 4: the elimination of all forms of
forced and compulsory labour

1. Employment is freely chosen

Principle 5: the effective abolition of child
labour and

4. Child labour shall not be used

Principle 6: the elimination of discrimination in
respect of employment and occupation

7. No discrimination is practised

3. Working conditions are safe and
hygienic

5. Living wages are paid

6. Working hours are not excessive

8. Regular employment is provided

Principle 7: Businesses should support a
precautionary approach to environmental
challenges

9. No harsh or inhumane treatment is
allowed

Environment

Principle 8: undertake initiatives to promote
greater environmental responsibility

Principle 9: encourage the development and

Principle 10: Businesses should work against
corruption in all its forms, including extortion
and bribery

diffusion of environmentally friend!

Procure Labour materials products and
services only form orgnaisations
demonstrating and implmemntoing zero
tolerance to bribery and corruption

General Principles

Adopt the Ethical Trading Initiative Base
Code and work collaboratively with all supply
chain organisations on its implmentation

Evaluate and address together the economic
social and environal sustainablitiy challenges
and impacts of sourcing labour materials
products and services

Demonstrate a traceable and transparent
supply chain for labour materials, products
and services

Benefit the health safety and wellbeing of all
stakeholders including the natural
environment

Demonstrate materials are of legal origin
Optimise social, environmental, and
economic impacts and opportunties of
comples/manufactured products over their
entrie lifecycle.

Design, specify and procure materials
products and services with the greatests
circular economy benefits

Design, specify and procure using credible
and recognised resopnsbile sourcing and
certification schemes where available
Foster and communicate a business cultrue
of openess, collaboration and accountability
in order to achieve and demonstrate the
principles of this manifesto




Additiond to these three terms there are two further descriptions, most frequently
found in public organisationgreen public procurement and the less commeosocially
responsibé public procurementThe former is defined by HRG Environment as
WY S| ya ibduthadlities sk fo procure goods, services and works with a reduced
environmental impact throughout their lifeycle compared to goods, services and
works with the same primary function that would otherwise be proc@&eJDG
Environment, 2015)
Socially Responsible procurement places much greater emphasis on the social element
of Sustainable Procurement and
4$ about setting an example and influencing the maileice. By promoting SRPP,
public authorites can give companies real incentives to develop socially responsible
management. By purchasing wisely, public authorities can promote employment
opportunities, decent work, social inclusion, accessibility, design for all, ethical trade,
and seek to achieywider compliance with social standards. For some products, works
and services, the impact can be particularly significant, as public purchasers command
a large share of the market (e.g. in construction, business services, IT andXBlbn)
Commission, 2010a)
For the purposes of this research the definition of ethical procurement liaet been
utilised was that of the Chartered Institutd Procurement and SupplhAssessing the
definitions currentlyadopted by kg stakeholderdas highlighted considerable overlap
between the different terms andariation in theapproachesadoptedby professional
bodies and client organisations. Thamplexity would suggestl@ass for confusion and

frustration amongst procuremerteams

2.4 UK construction supply networks for large scale, built assets and infrastructure

2.4.1.Supplynetwork structure and actors

Dominated over the last 30 years by the developmensualbcontractinganddriven by

market forceghe UK constructiomiustrywitnessed the(SYSNHSYy OS 2 F WK2f f
firms (Green, S., 2009, p.34j ispostulated that the change has been driven by either

or both uncertainty and complexit{Eccles, 1981and has created a need to control

costs, risk, relationships and organisations that cross industry boundiseiiken, Szen

&9y 0 A el 23 dHisdgaproacitpig owever not unique to the construction sector.
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Similarnetwork structuresoccurin sectors such as clothing and appaf@mpanies

focus on their core busineswhere they have differential advantagand outsource

everything else. Companies such as Nike no longer make components or even assemble
themG KS& I NB y2¢ ARSY(ATERi&Rophed MU2FANI dzk £ Q 2 N

As a result ofmarket demandsfragmentation within the constructionsector, has
resulted in the formation o& complex supply network including investors, developers
who fund new assets clients who may act as owners or be developers
architects/designers, main contramis acting as project managerspntrolling the
building site contractors delivering packages of work on siteanufacturers raw
materials suppliersand at end of life, or indeed often start of a new project, demolition
experts. These different operatial stages are visually represedt by UNEP in the

Greening the ConstructioBupply Chain publication(2014)in Figurell below:

Figurell: Construction ProcesJNEP, 2014, p. 23)

r

Building Delivery and Management Process

Main contractors occupy pivotal role at the centre of the network, anyj as project
YEYyEFE3ISNE FT2N) Ot ASyidaszs W2NRAYIFENRf&@ NBaLRy
scheduling of construction activite | Y REX AY ONBI aAy 3t &8 Z(ICRSaA3Iy
2015) The resulting fragmentation has created a supply network in which relationships

are highly competitive and frequently adversafiabrczynski, 1996, Akintoye, Mcintosh

& Fitzgeald, 2000) leading to narrow profit margins for main contractors. Relationships

between network actorgor nodesyemain primarily dyadic, i.e. between the client and
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main ontractor or main contractor and Tier 1 suppliging, Pitt, 2009)The structure
provides a limited basis for the development of trust between network members or
collaboration in a supply network that is rarely mamdgoeyond the first tie(Saad,

Jones & James, 2002, Briscoe, G., Dainty, 2005, Skitmore, Smyth, 2009)

In 1994 Sir Michael Latham reported that many of the severe issuesgfdbe
construction industry in the UK could be removed by engendering caofitiba and fair
dealing from clients through main contractors, designers;cofitractors and specialist
suppliers. He felt that joint working was required to overcome key ingussues and
this approach was central to improving the then adversarial, ¢dost, highly litigious
and dangerous sector. Whilst the report does not use the term supply cHaatisam
included within higeport the recommendation of # ¥ I A NJ R § latér @evealoped (i NI O
as theNew Engineering Contract (NEC). This enshrinegtimeiple that there was a
specific duty for all parties to deal fairly with each other, and with their subcontractors,
specialists and suppliers, in an atmosphere of mutual cbdbei XLAthat, 1994)in
Mpdy | FdzNIKSNI NBLR2NI o6 a RStAODSNEBWRhoOoE {A
gave greater prominence to theole of the supply chairand improved sector
performance In his sumrary of actions requireddnoted:
We¢2 | OKAS@PS GKSasS GFNBSGa (GKS AYyRdzZAGNE gAf
processes through which it delivers its projects. The industry should create an
integrated project process around the four key elements ofdoict development,
projectA YL SYSy Gl GA2y S LI NOYSNAYy3I (GKS adzliy & C
(Egan, 1998, p. 6)
Egan also noted that long term relationships were important in building trust and shared
goals, that alstakeholderseeded share in the benefits of improved performance and
that alliances were critical to modify the upstream damla of less experiencedients
(Egan, 1998)

Whilst changes have beemplemented the construction industry continues to be
GBLIATFTASR 0@ drivelbyladdwless costle appioseETendering with its
financial costs to the imtzd G NB | YR KA I K & Gl bh#k ryfast cé&nyhond 6 S &

form of dwork winning. This has led to an industry that is contractual rather than
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relational in its supply chain structu(@hompson, Cox &nderson, 1998)it is assumed

by clientsthat supplier competition at each level is the best waydriving efficiency,

but thisfrequently creates cost for the client as a new learning curve is required for each
project(Cox, A., Thompson, 199M)is also suggested that each project is unique, often
due to the puchasing behaviour of primary contractors but Dubois and Gadde suggest
in their findings that the focus on individual projects and competitive tenderingemak
each project more unique than necessdBubois, Gadde, 2000pthers argue that in
many instances it is a highly effective method of dealing with short term, individualised
projectbased work(Fernie, Tennant, 2013M survey, focused on UK contractors, two
years after the pulitation of the Egan report found that whilst there had been a limited
increase in partnering there was still little understanding of the importance of Igupp
chain management at board leveThe industry remained highly focused on the
downstream supply cha (the client), there was limited trust in the sector aadery
limited understanding that supply chain theory required benefits to be accrued by all

parties in the chair{(Akintoye, Mcintosh & Fitzgerald, 2000)

Wherechanges have occurresuch as the use of framework contracts and an increasing
use of Pre-Qualification QuestiongPQQs}hat follow industry standard PAS gBSI,
2017a) their effectiveness has been questionatthilst the latter incorporatessocial
and environmental modulethese remain optional and only need to be included in the
tvv WYWEKRASR NBESf S®rayFértie and Tennanti(2013) believe
environmental questionkave little weight and lowest cost is sthie key determinant
Framework contractsnay have been intended toreduce the amount of tendering
required for majordevelopmentsbut as noted by Wilmott Dixgnat an industry
conferencein 2019 they nowhave 700 client frameworkagreements of which only a

proportion will offer the opportunity to quote for workBarrett, 2019)

¢KS D2@SNYYSyilda YodstuctiohR0s y @pulilidhédan NO13 &

2 KAfad A0 ARSYOGATASR I (WKGovBRmet 2018, R. 1INB & A f A ¢
as a kg driver for change it continuedo observean industry with low vertical

integration in the supply chain and high reliance on subontracting(UK Government,

2013) The reportalso noted that they were looking to achieve

62



Wt industry that has become dramatically more sustainable through its efficient
approach todelivering low carbon assets more quickly and at a lower cost,
underpinned by strong, integrated supply chains and productive-teny
NB f I  A(BK GofeinmEnQ2013, p. 18)

The Governrant believesthat repeat customers have a greater strategic ability to

engage supply chains earlier in the process and engender better whole life (Wue

Government, 2013)

2.4.2. The role ofUKconstruction sugply networks in delivering sustainable assets

As noted in section 2.1 of this chapteonstruction has been identified by major inter
governmental organisations, governments, academics and NGOs as an industry with
global environmental, economic and saldmpacts. Flowing from this is a wide body of

work in the UK which considers sustainability within the construction industtyding,

government reports (HM Government, 2008) industry bodies, standard and
certification bodies and academic publications. The view of sustainability is primarily
presented i KNR dzZ3K | 3Jf26Ff 2NJ ylFIdA2ylFf LINARAY
AYLISNY 0AQSQ> Y2ald 2FGSy 2F OGKFdG 2F Ot AYLIl (¢

Whilst the global ecoomic benefits of limiting global warming have been articulated
(Stern, 20068 AU OFy o6S I NHdzZSR GKIFG GKS WodzaAy
measures is less articulate8everal researchers note that the economiguanent for
incorporating sustainability into the construction supply chain is well devel¢gkdu,

Lowe, 2003, Sweett, 2007, Mefford, 20ZNd supported by marketingfinance, and
production theoriesThese state that bgngaging in socially responsible behaviour the
firm will increase sales, decrease costs, reduce financial risk, and increase profits, which
will ultimately increase returns to the firm's shareholderssBach based on empirical
evidence to support these views appears to be surprisingly limited. Sustainability is also
seen to offer competitive advantag®orter, Kramer, 200&@nd increased operational
effectiveness through the supply chain, often based on a lean production theory
(Koskela, 2000kven if this is the case, as previously noted and demonstratestént
studies, that in terms of being sustainability driven, tleetsr is lagging behind other

industries (Glass, Achour, Parry et al.,, 2011&his would appear to be further
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corroborated by a survey of CIOB members where only 41% saw sustainability as a key

issue, and this was primaritglated to carbon reduction measuré€lOB, 2010)

The main driver otUK Government action h&®enenvironnental or green issues such

as @, emissions, waste or materials reduction supported by-efficiency.Reduction

of operationalemissions from buildings is one of the main drivers of UK regulation and
strategy. The Government has set ambitious and ledailtgling targets to reduce

national greenhouse gas emissions by at least 80% by @)502013a)n addition, the

9! Qa 9YSNHE& t SNF2NXNI Yy OSeqdirgs all rizk fuiRlihgs Bde 5 A NI ¢
onearly zeroenergy¥ by December 202QEU Commission, 2010bCurrently toth

commercial builthgs and housing over a certain square meterage must display Energy
Performance Certificates (EPCs) or Display Energy Certifitdesjand CQemissions
NERdzOGA2Y Aada y2¢ AyOfdzZRSR Ay (Gbvsklimedqt 27F
supports theuptakeof renewable technologieand public procurers are encouraged to

use sistainablity criteria within their purchasing decisions

The UK construction sector has a long history of providing social bemadiitionally
driven through the supply etwork through planning requirementsbut most recently
reinforced bytwo major pieces of UHKegislation, the Modern Slavery A¢UK
Government, 2015bgnd the Public Services (Social ValueBktGovernment, 2012a)

The formerobligescompanies withturnovers greater than £36 to remove modern
slaveryfrom their supply chain and to set out an annual modern slavery statement. Due
to this regulationall main contractors are now raing) modernslaverywith their Tier 1
suppliers. The Publics Services3Act WNXB |j dzA NBa LJdzo € A O | dzil K2 NA
economic, social and environmental wbiing in connection with public services

O 2 vy i NWKOGbvetdment, 2012aResearchby Temple and Wiggleswort{2014)
identified 66% of Local Authorities and Housing associations were now incorporating
support for local social issu@stheir contracts.It is alscargued that there are growing
stakeholder expectations about accountatyiland transparency due to concerns about
environmental impacts, labour and welfare conditions, bribery and corruption in the
industry and this extends through the whole supply ch@hass, Achour, Parry et al.,

2011a) For major clients and contractors this has created an added driver to engage
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with the sustainability agenda often focused on CSR and public reporting, something
that is increasinglpeing considered by investors and procurassa way tamitigate risk

or demonstrate good governance.

As demand hsgrown to evidence environmentaind social actions, standards such as
ISO 14001and more recently ISO 26008ave been developedTheseprovide a
structured approach tomanagingsustainability at a companievel andcan offer
competitive advantage within the supply ch@®@urkovic, Sroufe, 201Lith the launch

of the updated ISO 140({1SO, 2015he life cycle approach recognises companies must
have geater engagement with their supply chain, a similar position to that of the
Sustainable Procurement 1SO 204080, 2017) The BES®1 framework for the
responsible souring of construction products was launched in 20@8tillGoddard et

al., 2012) There are now a multitude of certification schemes for low carbon or low
impact buildingsor infrastructure such as BREEAM, LEED, Green Globe and CEEQUAL,
which support increasedustainability of products through the demands of building
specification andare operated through a pointbased system. Indeed, a standardised
life cycle approach $I014025 oEN 15804 for construction produgtis nowavailable,
which supports arEnvironmental Product Declaration (EPD). This provides purchasers
with life cycle impact informationthe basis for increasegoints in a GreenBuilding
standard(Murphy, B., 2015, EPD International, 2Q18)e importance of understanding

the impacts of the materials procured was found by Thormd2006) who
demonstratel in his research that materials procured with an argtanding of carbon
showed a decrease of 17% inQissions whilst incorrect selection resulted in a 6%

increase.

When considering thenanagement of sustainability through the construction supply
chainit should be noted thaho definition of sustainable supply chasolely relating to
construction was identified One that could be adopted by the sectevas created by
Ahi and Searcipllowing a review of over 180 papers on the topic:
Whe creationof coordinated supply chains through the voluntary integration of
economic, environmental, and social considerations with key -{otganizational

business systems designed tofiekently and effectively manage the material,
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information, and capitalflows associated with the procurement, production, and
distribution of products or services in order to meet stakeholder requirements and
improve the prditability, competitiveness, antkesilience of the organization over the
short- and longtermQAhi, Searcy, 2013, p. 339)
Despite limitedindustry engagement witthe sustainability of their supply chainthe
UK Government has identifieddhthe achievement of UK sustainability targets in the
construction sectodepended on sustainable supply chain networlBIS, 2013a)This
creates a structural tension within the sector as the effective management of supply
chains has become largely synonymous with collaborative forms of wdikavgcett et
al., 2012) a position at odds with most construction contracts. For major construction
projects, there has been arattempt to incorporate collaboration into théusiness
model This has seen contractsiwkK Y I Ay 02y (i NI CobilgéNcEcdestg @St 2 LI
and buil& and adesign, build, operatg the last an increasing feature of pubficvate
partnerships.However, thee is evidence that collaboration does not always result in
beneficial outcomegNystrom, 2007, Fernie, Tennant, 201R)can also be difficult to
achieve, as demonstrated in an industiyde suney of 87 German firms by Brinkhoff
and Thonemann which identified a 50% failure ratecwilaborative supply chain
relationships, the greatest issue being the difficulty of defining shared objectives

(Brinkhoff, Thonmann, 2007)

2.4.3 Theindustry perspective onsustainability

It was important tha this research engaged with a main contractor recognised for

its sustainability credenals. The company sponsoring thidoctoral thesis was

Carillion plc.Carillion had a long history of environmental Wowith its first
environmentalreport being publiked by the company to highlight its actions during
1997(Carillion, 200Q)in Novend SNJ Hnanmc GKS O2YLI yéQa [/ KAS®
LINEaSYyGdSR /INREEA2YyQa ¢2N] 2y GKS {dzadl
Conferene on Trade and DevelopmerfPicton, 2016) The company had clearly
articulated corprate values encompassing economic, environmental and social
Adadz$Sas WwWgS OFNBT 6S | OKASOS (CRHBPIESNIT o
2016b) Their Sustainability 2020 Strategy was published in 2011 and incorporated
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arange of KPlbasedonK SA NJ Wc t 2 & A (0 A @ SThesamrérepwred Q & i N.
by each business division and reviewatboard level. As noted earliethey usel

GRI reportig and held 1ISO14001 and 1ISO9001 accreditation. Its position as a main
contractor made it a focal node of the supply network. Tdwenpany operated in

the UK, Middle East and Canada, with an annualriregonal procurement spend

of £3.4bn (Carillion plc 2@l), working with over 8000 accredited firger suppliers

and many thousands more in second and third tiers. They were operating within the
UK Governmer® Sustainable Procurement Task Force FlexHkmework for
procurement and achieved a sekported Level 5 in 2015Carillion plc, 2016a)
Thus, involvement with Carillion offered an opportunity to examine how
sustainability was being incorporated into th@@rations of anain contractor with

long-term sustainability credentials

Theprocurementfunction of the company opmited within thedescriptor of Supply
Chain,which was revitalised in 2013 with the launch of t&tep Ug programme.

It is referred to hroughout the research as the $€am. The S@amwas created

G2 GNIyaF2NyY (KS SEA&GAY3T &a0G§NHzOGdzNB | yR ¢
ONBKI S @It dzS A yCariliéh$lc, 0dA)Dhéf peogamidid: was/ milt on

the foundations of quality, teamservice, and price and was budgetedraduce

costs byE145m between 20132018. As well as cost savings, objectives included
standardisation and simplification of processes, improving transactionaligctind

Wil {Ay3 (GKS 02YLX KEMiyaQ o2 dei? 7 OGAKKRPDE dZIKISE & |
target; their top 5000 suppliers would represef.4% ofcompanyspendby 2018

(Carillion plc, 2013)Additionally, he company instigated category management
specialists to support the buying teams and provide opportunities for bundling
contracts across projects (Carillion plc 2015). The company had a Supply Chain Policy
(see Appendix 1Figure46) which confusigly provided guidance on both health,

safety and environmentaksues as well aaustainabilityrequirements This division

appears to align with internalorporatestructures. Hedh, safety and avironment
(HSErequirements were focused on operational needs at a project or tender level.

They were defined byCarillion g@erations team or the health safety and

sustainabilityteam (HS&$eam)and primarily managed compliance with legislation
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and the management afhe associatedisks. Sustainability stipulations were more
strategicand formed the basis of public reporting. They wérd a SR 2y [/ | NR
2020 Straegy, the requirements of the Flexible Framework, and the guidelines
GAGKAY /I NRT € A2 yident Chduded (rehafried thé Sustdildabledz
Supplier Charteg see Appendix 1Figure47). The Sustainable Supplier Charter was
updated in October 202 and was endorsed by the Chief Executive, Group Finance
Director and Chief Sustainability Officer. The doemt outlined how Carillion
would behave and how they expected suppliers to behave in termseafth and
safety, sistainability, ethical working, values, continuous improvement and
innovation.Created in 2012 the document initially had an internal usesspnted

to suppliers when they commenced working with Carillion. It was only made

available topotential suppliersthroughthe corporatewebsite in 2017.

TounderstanK 2 g / | Napptohch B guSta@nabilitglignedwith industry peers
a textual andysis ofannual sustainability reports was undertakdrhe methodology
iIs presented inchapter 3, Section 3.2.2. and the full analysisincluding the
sustainability practices identifieds available in Appendix & was not the intention
that this revew was anexhaustive assessmermf industry actionbut rather an
overview of the approaches to sustainability, oeping and future conerns
currently being undertakenThe companies selected are presentedlable4. This
provides additional information on country of origin, turnover and number of
employees.Based on the assumption thapproximately 70% ofmain contractor
turnover is spent with the supply chain this analysis allows us tlucee that the UK

based compangampleaccounts fo£17.2bn of goods and services in 2014
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Table4: Companies selected fannual sustainability eport analysis 2015Balfour Beatty
plc, 2014, Carillion plc, 2016a, Skanska, 2016, Keir Group Plc, 2016, Laing @,Ra1r,
Interserve Plg2014, Arcadis BV, 2014, Peab AB, 2014, Patigonia, 2014, Unilever, 2014)

No.
Turnover |employees
Source Company Country 2014 £m (2014 Note
Carillion UK 4000 40000
UK main contractor peer group
Balfour Beatty UK 8800 36000
Interserve UK 2913 80000
Kier UK 3000 1500(
Carillion  [Laing O'Rouke UK 3577 15351
identified |Lend Lease Australia 7190 13200
Sir Robert McAlpine UK 1064
Skanska (Sales: UK) Sweden 1200 5000
Skanska (Sales: Workdwide inc. UK$weden 7575 57000
Other European construction sector companies
Arcadis Netherlands| 2,100.00 2,800.00
Acquisti &
Sostenibilié . . . Lo
2014 Groupo ACS Spain 24,417.00 210,345.0074,000 in Construction Divisig
Hochtief German inc. in Groupo ACS results
Peab Sweden 3,225.00 13,000.0(
Royal BAM Netherlands| 4,900.0Q 23,000.0(
Wilmott Dixon UK 1,259.00
Global sustainability leaders
Globescan's |Interface us 700.00 3,425.0(
2015 M&S UK 10,300.00 83,069.0(
Sustainability| Patigonia us 462.00  2,000.0(
Leaders SurvgUnilever Netherlands| 33,880.00 172,000.0

Carillion, like many of those in the construction sector, used existing global
reporting methods to drive their programmes. Eight of the fourteen consiarct
companies reviewed were using the Global Reporting Index (GRI), four companies
had signed the UN Global compact, one company was listed on the Dow Jones
Sustainability Index The Footsie4Good, FTSE3%nhd the Climate Disclosure
Leadership Index weresd referenced. This created a compartmentalised approach

to reporting, with each aspect of sustainability being reviewed and considered
separately;arguablya checklist rather than a vision for the futurkndeed, 1 has

been suggested that this failure take a holistic approach may reduce the ability

of companies to integrate their effects properly into corporate decisions and
procedures(Lozano, Huisingh, 2011jpterestinglythe four companies selected as
WgRINGF RSNAQ RAR y20 LINRY2GS | PatagonaR |l NR
specifically stated that the costs and structure of formal data reporting were not

appropriate for a smaller company.
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Stakeholder analysis and customer perceptions are gimereasingvisibility in the
NEBLIZNIAYI YR SN 2F0GSy fAY]1SR,argasall KS NI
response to standards and reporting guidelines such as ISO 26000 and BSI.
Increasingly many of the companies weusing a combination of the fanal annual
sustainability or CSR report, website content, and shareholder updates to promote

their work. Several identifiedtheir limited sustainability communications with
stakeholderd & | ¢Sl {ySaad ¢KS YlI22NAR(Ge 2§ GKS !
I ¢ | NJ® &hi@hlight and edorse their sustainability work. Only eighf the
construction sustainability reports featured their capacity/expertise to waook

Green Building standards, whilsttwd ¥ G KS W2 2 NI @ot¢dSheyRrveriE D NP
involved with or used LEED. This was surprising as a much greater proportion of
buildings are now being built to green standards (if not always accredivath) US

Green Building Counaiéporting in 2015 tha#1% of all norresidential new builds

in the USwere working to LEB accreditation compared to 2% in 2008USGBC,

2015)

All construction companies demonstrated a strong emphasis on environmental
activity and highlighted well developed community programmes. There &8ss
focus on hedh and safety, a separate function within many of the companies. Most
of the environmental and social impacts reported, focused on issues under the
direct control of the companyWhilst it was difficult to extrapolate from the
environmentl data the levebf engagement with the supply chain, there are clear
signs that activity is occurring. Arcadis, Hochtief, Groupo ACS and Wilmot Dixon all
reported Scope 3 carbon emissiof@imarily derived from their supplpetwork).

In 2014 Interservepiloted a new metlod to measure supply chain emissions,
working with an inventory of top 20 suppliers and an analysis of sugy@yncspend.

[ F Ay 3 h QwdkeizNIdiBerektlagproach andere reviewing carbon as part

of their offste construction work.They hadtested traditional methodologies
against their 'Design for Manufacture and Assembly’ (DfMA) and foar85%
reduction in lifetime carbon emissionfLaing O'Rourke, 2014)Skanska were
working on product transparency frosuppliers as one dheir goals whilst Keir was

looking to understand their water footpringKeir Group Plc, 2014Interserve were
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working closely with procurement teams as thiead identifiedthat the majority of
their water use laywithin their supply networlk(Interserve Plc, 2014 )Carillion did

not report scope 3 carbon emission within their supply network.

Social issues are less well represented except for commumgagement, much of
which is local to projects; often a reflection of the requirement by public sector
clients. It is frequently measured in the value of the days of staff time volunteered
alongwith direct donations. Carillion was identified ase of the most engagedh

this area, offeriig staffannually,six paid volunteering days. Etldcwere strongly
represented in sevenf the company repor, with several noting they had a code

of conduct which wasused to express their ethical position to staffdasuppliers.

¢ KS { $stdablé supply chainwasincluded inmany of the reportsprimarily
referring to the interactiorby the companywith their Tier 1suppliers and operating

to targets that met regulatory, contractual (e.g. SME or local purchagiray UK
Government requirements (e.g. improved payment terms). Several companies
noted supplierPre-Qualification Questiond (v v) Qdv incorporatel sustainability

and sustainability criteria weralsoincluded in some contracts. This would suggest
that many in the construction industry are at relatively early stageswdtainable
supply chain management. There is however evidence of focal companies
influencing chage within the supply chain. Groupo ACS noted their H&S
programme, Project One, included vkimg with contractors and subontractors

(ACS Group, 2014yhilst Skanska ran a training week for 29 of its top suppliers
(Skanska AB, 20140 here is some evidence of support &upply chain innovation
ddzOK a YSANRA ¢2N)] 6AGK G§KS atheyBddsh OG dzNR
Constructional Steelwork AssociatigBCSAto help 100 members of their supply
chain to meet steel regulations. There would also appear to be a préesl use of
external agencies to deliver sustainability requirements such as Achilles, the Supply
Chain Sustainability Schod5CSSpnd Constructialine. Achilles collects and
validate supplier dataon behalf of client companies, Constructionlipeovides a
similarservicefor public sector procurers but is solely focused on the construction

sector. The Supply Chain Sustainability School is fundaddpgr contractors and
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clients and offers free online sustainable procurement guidance to the construction

supply network.

Innovations in sustainable business thinking were represented in the reports.
Several companies were testing and learning from nmeacesses, such as trialling
climate change adaptation measures on UK buildifhgeerserve Plc, 2014Wilmot
Dixonwere undergoing experiential learning through the building of a Passivhaus
Centre for Medicine and Arcadisad worked with Imperial College and EC Harris
using whole life value analysis to develop plaios an estate in Kensington.
Companieswere alsotesting new business modeJssuch as incentivising sub
contractors to cut wastéWillmott Dixon, 2014and developing Energy Perfoamce
Contractswhich underwroteclients future energy savingSkanska AB, 2014)here
was also evidence of at least two companies setting up joint ventures or directly
investing in new companies that were developing sustainable solutions to indust
problems. Two construction firms, one of which was [llan, allocated
sustainability actions with a monetary value, something more prevalent in the non

construction group.

This chapterprovidesthe context and background fothe doctoral research The
economic impact of the sector and its effect on climate change alone, make sustainable
construction of major importance to a wide range of stakeholders from policy makers,
industry bodies and companies to individuals using built assets or livinge inriian
environments created. The review of construction impacts, both social and
environmental highlights the effects of the building process, the ldagn use of a built
asset and its final demolitiorUnderstanding assets in terms of a life cycle apph

offers a framework through which to analyse the supply network. Yet the evaluation of
current literature indicates that whilst there has been an increase in industry and
academic life cycle research, especially at the product level, it is less wefistwod in
terms of the built asset. Methodologies to support an understanding of social impacts
across an asset lifetime are limited, with sSLCA, a nascent approach, offering only one
construction sector example. Failure to understand where impacts ogithin the life

cycle of an asset limits the ability of network actors to respond to the issues which they
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can most effectively manage. Thusapteridentifies the main contractor as a key focal
point within a highly complex supply network and that susaéhie procurement and
sustainable supply chain management appear to be at the early stages of development.
It is clear that in the construction sector sustainability remains a developing field of
research and practice. This view was supported by the revaéwsustainable
procurement where definitions are not fixed and are continuing to evolve, with different
ideas and terms competing for industry acceptance.aialysis of key construction
industry corporations indicated a variety of approaches, with somenpamies
undoubtedly more advanced in their implementation of sustainability practiges,
there appeared to beonly limited engagement of upstream actors. This would suggest
that thisinquiry considering the ability of a main contractor to lead the sypptwork,
whilst based on one case studypuld have applicability beyond the single company

level.
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Chapter 3 Methodology

3.1 Summary

To explorethe three research questiongostulated,this research takes an inductive
grounded theory approach based on a pragmatic epistemological stance. This
methodology was selected to ensure that findings were drawn from the actors engaged
in construction practices rather than be framed by jmanceived conceptdo address
gaps in knwledgeabout the barriers and enablers of supply network sustainability a
single case study approach was undertaken, allowing much greater depth of insight from
within a main contractorln selecting a single case study, albeit a company identified as
one of the UK contractors leading on sustainabilityyvas accepted that there was the
potential that findings may not be fullgpplicable or appropriate to a wider audience.
This was overcome by triangulating findings with other network actors and the
literature. The research uses mixed methods, including primary data drawn from online
surveys, semstructured interviews, notes drawn from meeting attendance and the
secondary sources such as industry and academic literature. Textual analysis has been

undertaken usingMAXQDA software.

3.2 Introduction

This PhD has been completed as part of a DoctBrattitioner programmewhich
undertakes esearch into industrghallengesThe research was jointly funded by the
Engineering & Physical Sciences Research Cq&riSC) and Carillion pl€arillion
providedthe student witht  WNBF f $2NI RQ LINRo6of SY an&l & (K:
open acces$o companydata and staff This included unrestrictedccesdo internal
procurementinformation, sustainability andupply clain team staff and other relevant
personnel within Carillion Construction Service¢CCS)a business nit within the
company Members of these teamslso provided introductions to industry peers,
industry forums and suppliet&igurel?). This offered a level giractisebasedinsight
into a main contractor rarely visible to Universiigsed research student$o ensure a

f SPSt 27 ,WhisvthdlreNdartheraspiioRided with a Carillion email adess
and phone they wereclearlyidentified as daJniversityresearch student tdoth Carillion

staffand to external organisation$his waschieved by use of thBoctaal Practitioner
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title in email signatures, joint use of Carillion plc and the Unityerd Surrey logos on
all presentations, anthe introduction of theW! y A @S NE& Adsaarcteo infedmNES &

teams at the start of the project.

Carillion plc reqgired a confidentiality contract between themselves, the Universithy

the student © cover the process of researching but thegted, at project outset, that
they wanted thePhD thesigo be publishable without commercial restrictiofhis did

not affect the research path followed by the studentith confidentiality of interviewee
materals and supplier anonymity automatically undertaken as part of the research
process. The balance betwee fully publishable thesis and one with embargoed
content or a time embargo was to have been discussed once all results were confirmed.
However, the émise of Carillion in January 20H8noved the need for this requirement
as the contractbecameinvalid and the company no longer had an interest in the
research work Thus, vhilst the research focus and materials were shaped by the
O 2 Y LJI iyitéal didef and staff engagemerthis thesis has been written without any

restrictions onstructure or content.

Carillion plc operated three division<arillion Servicesproviding UK facilities
management Construction Services (CC®hich managed the construain of UK
buildings and infrastructurevith all overseas facilities and constructionanagement
operated through MENATheCarillion plc maiboard was responsible for the operation
of the company with divisional chief executives managing operational defiy and
reporting to the corporate board. The Carillion plc board were supportgdab
Sustainability Committeewhich acted in an advisory capacitylhe researcher,
illustrated as the figure in the diagram beldWwigurel12), was embedded in theCCS
Division, within theiHealth,safety andsustainability (HS&Seam Boundary Code G1
in Figurel2bounds groups where arsng connections existed betweehe HS&Seam
and other teams, in this casthe supply chain (SC)eam, categorymanagementeam
andCCSinance This provided the researcher with open and relatiahaightforward

access to this group
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Figurel2: Position of Doctoal student within Carillion plc and access to intra and intercompany groups
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A closeconnection was established with tlwerporate sustainability team, initiated by

the industrial supervisor and utilising his relationship with corporate team members.
This rapport had developed from his long service with the company and from his role
within internal corporateevel working groups. The researcher was invited byGhaup
Sustainability Manager {SM) to join the Carillion pRustainableprocurementsteering
group (SPSGTYThis metvia skype callsix times per annuror more regularly as required,
and all Carillion divisions were represented. Its primary function was to provide
oversight of corporate sustainable procurement goals and to advise on fubupeiate
action.The researcher hadhhited access tohe other company teamdlustrated in the
figure above and code@2 This was predominately due to weaker internal relationships
between G1 andhesebusiness division teams. Groups operating exteyriallCarillion

plc were identified as important and were incamated into the research plan. They
primarily comprised of Universities currently engaged in construction sector research
such as the Universities of Loughborough, Nottingham, Leeds, CambBdteand
Readingor industry forumsboth membershipled or initiated by professional bodies,
conferencesworkshopsand suppliersAdditionally, the researcher requested access to
Carillion clients, but commercial sensitivities made this difficult and mderviews

occurred.

The topic area for researdtadbeenidentified by the Head of Sustainability @CSwho
initially agreed the doctoratesponsoship. He believed that the Carilliasupply chain
was an area warranting investigation and within the lprénary written researchbrief
he highlighted multiple areas of interest within this topRroadly these incorporated
the role of effective supply chain metrics for both social and environmentatsssbe
importance ofésustainabilitg skills and knovedgeof sustainability witin supply chain
actorsandthe identification ofCarilioQ & y S (i ¢ 2 Nfoun@ati@SMNLiniwRigh A
accepted responsibility for sustainability impactsie brief alsoequiredthat doctoral
insightsmust be available to aport internal sustainability action, communications and
future sustainabity and supply chain strategieduring the programme.Thus the
research needed to be structured to allow ongoing feedbackndirigs to the company.
Retirement of the Head of Swashability, prior to the student appointment, meant that

he was unable to develop the researaiitline further. The briefing stage was, instead,
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undertaken by the CCS Sustainability Mang@BM), Michael Winhall, who aed as

the industrial supervisofor this Doctorate Whilst both individuals had been with the
company formore than fifteen years andad oversight of, and engagement, in
operational activity their perspective was of sustainabilitygfessionals rather than
supply chain expertsSBMidey i A FASR | O2YLIl ye GKIFG 61 yis
sustainable procurement buts an organisatiowas unclear what this entailed and how

it could be implemented. This scoping suggested several concepts related to the
challenge they wished to addresackof clarity in defining théX LINR cafydp edween
WRSAANE (2 KR/ IDK S yRbrddlidtreSavicSintakcdonipany team
disconnects. These features indicated thia¢ researchwould requireexploration of
individual and team knowledge, pepgtions of barriers to implementation and
stakeholder responsibilities, set within the contextsofstainablebuild; it would have a

strong sociatesearch requirement

3.3 Methodological framework

This thesis has adopteh inductiveapproach to supporthe emergence of grounded
theory. This methodological stance was derived from a review of methods, a critical
assessment of approaches and the relevance of their underlying epistemological in
relation not onlyto the problem being addressebut the roleof the researcher in this
process.The starting point for this work wasilbert and Stonemaand their

introductory textto social methods researdi@ilbert, Stoneman, 2016)hecompany
embeddedcontext of the reseanh, relatively small numbers of participants and a
focus onqualitative datasuggestedaninductiveresearch approach to theory building
rather than a deductive, hypothesis testisnce.Inductive approachesupportng
SYSNEAY3I Y3 NRdiRd&EROped gy Slassdand Stss in 1967Their
book offered a systematic guid®r collecting and iteratively analysing qualitative data
G2 ONBIFGS | GKS2 NBlaserasuRudgsy?REERe@ avidgtl anyKS R G |
epistemological framing to their methodology claiming that researckbosild come
new to the subjectwithout considering existing literatur@nd that theory shald

emerge from the data itselfrailure to engage with issues around data, inductiad

the role of the researchdnoweverled to criticism fronthoseundertakingmore

traditional, qualitativelyorientatedapproachesThis hasince led to severgrounded
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theory variantgBryant, 2009) The epistemimgical positionhas beerconsideredrom

differing perspectivesyith Charmez taking a constructiviance whilst Levers
proposedgrounded theory derivedrom subjectivismaccepting that knowledge is

always value lade(Levers, 2013, Charmaz, 201Bjyanthas takenthis further and

argues thatt is set within goragmatist viewHere all knowledge isrovisional andhas

to be judged in terms dfs usefulness within some confinéBryant, 2009)Charmal Q &
interpretation o grounded theory whicl¥ecognizes mutual creation of knowledge by

the viewer and the viewedCharmaz, 2003, p. 258ihd Bryan® acceptance that all

research has to take account of thesearcher or observas closer to the embedded

position of the practitioner doctorate within CarilligBryant, 2009, Charmaz, 2014)

Indeed Bryantgoes further andi (i I (i Sitiis oftépréd 3’St & LIS2 LJX SQ&a LINE
that enable them to produce innovativey a A 3K a | yR |IBryan§ 2Opg, G A @S
p. 21) Glaser andStraus®  LJ2 & Aitérat®eyhasalgween challenged and today

many resarchers combine inductive categorisation with ongoing evaluation of the

literature (Bryant, 2009, Gilbert, Stoneman, 201Bjisresearch is based on the

Charmez groundetheory vaiant with additional insightnore consistent with the

approaches of Charmez and Bryahteoretical sampling has been used to create an

initial analysis, which has then been developed to enhance the cosaggtified in

the earlier stages ohformation gatheringBryant, 2009) This research applies mixed
methods, adopting both qualitative and quantitative approaches, accepting that this

offers greater insight than tier method alongCreswell, 2017)

Over a period ofhirty months this inductive process, using sémimal interview notes,
observations, surveys and text analysis has provided a rich source of material.
Information was derived from multiple teamsithin Carillion and external stakeholders,
such as suppliers, industry events, company meetings and industry stakeholder groups.
In keeping with the Pragmatist approatterature, itself has also been considered as
data, primarily that which indicates indtry views, processes or sector knowledge.
Commencingn 2015 the researcher identified a sample group for interview based on a
set of criteria, also described as purposeful sampl8andelowski, 1995J his has been
followed by continued theoretical sampling, with data being analysed in an iterative

process. All notes have been coded, and reviewed using an online capture system,
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MAXQDA. Through systematic analysis of thdirgp abstract categories havbeen

created and continuallyeappraised and@mended untikey themes have emerged.

Ethical considerations, often a major issue within social research, were reviewed with
the supervisory team in the context of this indusfiocused programmelo meet tle
requirement of a thesis publishable in full, without restrictions due to commercial
concerns, all internal staff members are only referred to by a code reference and
external bid and tender documents are noted with minirgaheric references such as
public-sector building. Both the Academic and the Industrial Supervisors were
comfortable that discussions with Carillion staff would not require Ethics panel approval.
However, aghe research developed need was identifieda gain knowledge through
in-depth interviews with external stakeholders. Thus, it was considered prudent, for this
element of the analysis, to apply for approval from the University of Surrey Ethics Panel.

This wasindertaken,and approval was granted irD27 (See Appendix 9)

3.4 Data management

Management of data, both qualitative and quantitative waas important part of the
research processOver the research period an extensive number of notes, memos,
documents, papers and other materials would beeated which wouldrequire a
structured approach to allow for the retrieval and review of information. Additionally,
grounded theoryapproachesrequire extensive codingf notes and documentand,
whilst this can be managed manually, increasingly reseaschawve usedCompuer
Assisted Quality Data Analysis (CAQD@olsto facilitate their work Thesehave been
shown to offerincreasedevek of project organisation and the ability to sort, retrieve
and search the datéRichards, Richasgd 1987) This research has adoptedGAQDAS
tool to support data management. Multiple CAQDAS tools are available and several
were selected for reviewThese weredentified through social researctguidance
(Gilbert,Stoneman, 2016yecommendations from the University of Surrey Department
of Sociologyand expert opinion within the Centre for Environment aBdstainability.
From this information aeviewwas carried outinitially usinginformation available on

the providers websites, online taster sessions an@ported byjournatbasedopinion.
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Two different approaches to data analysis were identified; that of researcher led

coding through NvivgQSRnternational, 2015and MAXQDAVERBI Software, 2015)

witKk GKS oAl a GKA&a YIé& SyaSyRSNE FyR [ SEAYI
(Leximancer, 2016)ffered regarchers a rapid assessment of large volumes of data

and produced a visually attractive display of ¥ey themes and concepts but was
WiSRA2dzaQ G2 (NE (SoffiRdolrk BradiBersaR [Anelv, 2084, . 2I0EB f A y S ¢
Researcher generated coding can engender bias but the process of coding and re
examination of data by the researcher allows thoughts to form and enhances

appreciation of the material being studi€8otiriadou, Browers & Andrew, 2014)

MAXQDA and Nvivo appeared to offer a more critical analysis and interpretation

through coding, which was more appropriate for a grounded theory appr@@chger,

Johnston &Brackenridge, 2006 Expanding on the work of Sotiriadou, Browers and
Andrew(2014)the different attributes of the CAQDAS programmes were identified

and the results are presented Trableb.

81



Table5: Comparison of 3 CAQDAS tools: Nvivo, MAXQDA and Leximancer (adapted from Sotiriadou, Brouwers et al. 2014, $Giftmerian, 2016)

. ease of . . .
- Volume of Types of Mixed . L analytic Comparative |mapping & |Easy data|
CAQDAS TogOrganising data . yp . coding and |audit trail n p_ . pp_ 9 : y )
materials materials Methods e memos analysis Tools |visualisation/extraction
researcher
. . led manual
straightforward, |[most effective . .
. text, pdf, coding and yes: easy to multiple
. Microsoft word- |for smallto | . able to : . o
Nvivo _ . ) . images, video option yes use and yes visualisationyes
like hierarchical |medium levels handle both
. . and speech automated attach tools
filing system of material .
coding, text
analysis
researcher
. . |Microsoft - led manual
straightforward, |most effective specifically . .
. word, excel . coding and yes: easy to multiple
Microsoft word- [for small to . designed to . . o
MAXQDA . . . . pdf, images, |. option yes use and yes visualisationyes
like hierarchical |medium levels| ™. integrate
. . video and automated attach tools
filing system of material both .
speech coding, text
analysis
. . ualitative Conceptual
straightforward, . Plain Text, d . P
. effective for . data only [Automated map is a
. Microsoft word- CSV, Microsof . .
Leximancer |. . . large volumes but can text analysis [not clear not clear yes major yes
like hierarchical word, Pdf or |. . .
., of data incorporate [inc. coding feature of
filing system HTML
guant data the tool
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Basedon the assessmenabove,the researchemundertook two trainingcourses The
firstin February 2017 was fddvivoand comprised of a twedayworkshopprovided by
the Sociology Departmeratt the University of SurreyThis was taught in a computer lab
at the University, with a group of students and sva combination of teaching and
practical exploration of the tool. The training fMAXQDAwas provided a anonline
webinar, with student questions answered by the presenter during the sestienuse
of online tutorials offering guidance orspecific elenents of the tool and selearning
through a test research projecthis allowed for much gater engagement with the
tools and an opportunity for more effective analysitie coursesonfirmedthe initial
observationsthat both CAQDAS tools provided soppfor groundup coding, mixed
methods, and were relatively simple to use, once basic priesigrere understood.
MAXQDA did appear to offenore effectivequantitative analysis than the Nvitool
and it had a higher standard of visualisati®@ost was B0 a considered, with Nvivo
being available free to University of Surrey students, whilst @BX would require a
purchased licensdMAXQDAelt instinctively more comfortable and usable. This was by
no means a rational basis for selection but somethirgf thould be importantto the

researcheias coding and comparison developed.

A project folde was created in MAXQDA to file all materials. Notes and interview
transcripts created during this research, along with relevant Carillion materials were
uploadedto MAXQDAAII codingwas done manually and begun in tearly stages of

the data collectiorprocess and continued to expand as further materials were added to
the files.Memos were added to specific sections of coded text where the researcher
could offe additional insight associated with a point, linkages with other comments or
documents or a gery for further investigation. Coding continued to develop with codes
being moved into groups as themes began to emerge. At the end of the research process
3089sections of text had been coded. The MAXQDA code book developed for this thesis

is availablen Appendix 4.

3.5 The data acquisition process
This research has adopted an iterative approtxthe selection of mixed methods for
the collection of data This ha been led by the development of different research

83



themes identified during the inductive research proceshis isconsistent with the
approach adapted by Chaan that in building rich data fieldnotes, observations,
interviews and information from repostand records are utilise@harmaas clear that
data collection methods should flow from the research question and can include
guantitative data if this is relevant; grounded theory is not just a method for interview
studies (Charmaz, 2014)

The research was coniped of two distinct types of data gathering; that of data creation
illustrated inFigurel3as discreteactivities under researctype 1 (R1)and, that of data

mining from existing industry and academic materimlentified as researctype 2 (R2).

Figurel3: Mixed methods undertakenand data sourceautilised in this researct20152018

R1 | I R2

D8 Semi-Structured
interviews
Carillion Category Mangers and
Carillion preferred suppliers

D7 Quantitative Analysis : CCS
Procurement, Customer PQQ, Tenders

D6 Online Survey 2: Carillion
procurement and sustainability
team

D9

Literature: D10
Academic Observations:
Journals, Carillion
Industry meetings,
publications, industry

D5 Semi-Structured Interviews
Cross section of Carillion team types

D4 Workshop Carillion forums,
Carillion procurement team Internal

- documents
D3 Online Survey 1
Carillion procurement team -

D2 Purposeful sampling: semi-structured
interviews: Carillion procurement and
sustainability team

D1 Local Concepts
Initial discussion Carillion
sustainability team

Data emergig from each step within Rvas coded and a process of reflection was
undertaken to consider the ideas ordbe emerging. These formed the basis of the next

research actiongach step flowing from the findings of edier work. The materials
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considered in R2academic and industrjiterature (I®), observation at Carillion
meetings,andad hoc discussions with Carillion staff and industry forumi®YBid not
occur at discrete research points aipported emerging themes aridrmed part of an
ongoing datacapture processA summary othe research undertaken is presented in

Table6.
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Table6: Summary of research activity

Reseach LU
Code . Title Sample base Sample Size Purpose Method of
Question .
Analysis
D1 RQL, RQ2,RQJ Local Concepts Initial Discussion Carillion 4 people Developing focus of research Inltlgl
o coding of
Sustainability Team
text
D2 RQ1, RQ2,RQ{ Purposeful Sampling 9 people (2 tems) | Testing potential research Coding
Semistructured interviews: senior guestions text,
SC sustainability team members systematic
analysis
D3 RQ2 Online Survey 1 70 people Expanding research questions| SPSS/
Carillion Procurement and to multiple decision makers Coding
. . text,
Sustainability Teams .
systematic
analysis
D4 RQ2,RQ3 Workshop SC team 74 people probing SC team knowledge, | Excel,
drawing out barriers and Coding
enablers further text,
systematic
analysis
D5 RQ1, RQ2 Semistructured Carillion teams 11 people (6 probing intraorganisational Coding
interviews teams) siloes, knowledge and text,
fragmentation systematic
analysis
D6 RQ1, RQ2 Online Survey 2 Procurement and Sustainability | 68 people further development and SPSS/
Teams refining of emerging themes | Coding
text,
systematic
analysis
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Reseach

Primary

Code . Title Sample base Sample Size Purpose Method of
Question Analvsi
ysis
D7 RQ2, RQ3 QuantitativeAnalysis | CCS procurement, customer PQ{ 35 PQQs and 3 probing process and supplier | Excel
Tenders tenders sustainabilityknowledge
D8 RQ2 Semistructured Category Managers, Carillion 6 Cat Mans, 9 further devebpment and Coding
interviews preferred suppliers Suppliers refining of emerging themes | text,
systematic
analysis
D9 RQ1, RQ2, Literature Academic Literature, Industry 476 documents understanding from literature | Reading,
RQ3 Publications, Carillion documents| referenced the importance of the emerging notes,
themes coding
D10 | RQ1, RQ2, Observations Carillion meetings, industry forumj 37 meetings, 20 understanding from current Coding
RQ3 conferences debate the importance of the | text,
emerging themes systematic
analysis
Key

Di1-D10areoutlined in detail in sections 3.5.1 and 3.5.2 and presented in figure 1:

RQ1 the capability of the main contractor to manage the supply network
RQ2 the ability of the main contractor to manage sustainability issues across théyswgipork
RQ3 the capability of the main contractor to deliver sustainable built assets
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The following two sections of this chapter outline the methods utilised and highlight
some of the issues arising from tapproaches adopted. The readmay find it useful

to have a separate copy of this diagram available when reading this thesis. The coding
of research actions will be used throughout chapteiat identify the process by which

the data presented has beertquired.

3.5.1 Researchype 1 (R1)

In the following section the different steps identified in Rigurel3will be discussed.

3.5.1.1 Locatoncepts(D1)

The briefing documentcreated by Carillionformed the basis fothe first outline of
potential areas of research. From this the researcher, supported by both the industrial
and academic supervisors, explored these in greater depth and further refined the
potential areas of enquiry that would meet the requirement forctlwral research and
provide a valuable insight for Carillion. Thes#easwere presented to Carillion and
observations from the CCS sustainability team (@ijowed the research focus further.
Indeed, their comments creatdd LJ- NI A | £ T NtoNcSptsahdlhighlighted Wt 2 O
some of the principal features for research (Glaser, Strauss)ZD0&se were to develop

a greater understanding of the rotbat the main contractor could, and should play in
sustainable procurement, and how this impacted on & Y LJ- abitydta affect
sustainable constructiorCarillion plc wanted to be seen as leading sustainability in their

sector.

3.5.1.2. Semistructured interviews (D2, D5 D8)

Having identified the key area of reseatble next stagewastd Sa i K2 grole | NA £ £ A
was viewed by informed internal sustainability and procurement team members. This
processdescribed bySandelowsk{1995)as épurposeful sampling was undertakenn

May-June 2015to draw on the shared kswledge and experience of sustainable
procurement within the companfD2Yp 5 A aOdzaa A2y GAOGK [/ NAffA2
and Sustainability Manager identified\&n members of the supplyain team and two

of the sustainability team likely to prale relevantinsights(see Table7). Thisinitial
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review included both high andmediumtlevel decisionmakers(as defined by Carillion)
which provided a strategic overview of current procurement and sustainabilitshin

the commany and the wider industry. Interviewees were also selected to offer a mix of
job roles, from strategic to joint venture procurement, key project management,
supplier accreditation and esite sustainability monitoringAll interviavees engagd

with this doctoral researchare identified in the text by code descriptions foreserve
anonymity. A master code list, identifying all paipants is held separately to all
research files and is held on an encrypted hard drive. This is available cottig t
researcherAll codes used within this research are presented in Appendix 5 for ease of
reference. The reader may find it useful to havegh available when readirgpapters

4-7.

Table7: Team andob role of orientation interview participants(D2)

Length of
Team Code Role Interview
Supply Chain | SC-A1 | Supplier Accreditation and Monitoring 1hr
Supply Chain | SC-A2 Supplier Accreditation and Management 1hr
Managing Regional Strategy, supply chain procureme|
Supply Chain | SC-D1 | multiple projects, client liaison 1lhr
Managing Regional Supply Chain Team- multiple proj
Supply Chain | SC-RM1| client liaison 1hr
Managing Regional Supply Chain Team- multiple proj
Supply Chain | SC-RM2]| client liason 1lhr
Supply Chain | SC-JV Managing Procurement - Joint Venture 1.15hr
Leading team for large public sector project, delivery,
Supply Chain | SC-P1 client liaison 1hr
Sustainability | S-CM Corporate Sustainability - policy, strategy and reporting45mins
Business Unit Sustainability Strategy - monitoring,
Sustainability | S-BM reporting, leading project sustainability 1lhr

At this initial stage oénquiry, where the key research questions had been established,
but where the researcher had only a limited understanding of how Carillion teams
understood and perceived sustainability a sestructured format was selected. This
format was adopted during these ontation interviews to allow major questions to be
a1 SR Ay GKS Y2aid FLILINRPLNRFGS aSljdzsSyoSs
Ay T 2 NMGilbekt, Btgr@man, 2016)Thisalso allowed the interviewer to explore
themes orcommerts in more depth To review the structure of the interview prompt
questions seeAppendix 3 Interview, workshop and survey questions

Appendix 3a Semistructuredorientationinterviewquestions (D2)
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A further two interview programmes in each case using a sestiuctured interview
format, were undertaken to
a) deepen tre understanding of th&arillion intracompany team perspectives of
the main contractof® role within the construction networknterviews were
undertaken with a range of internal team memberBhey were specifically
targeted at discovering their perspeetis on the network act values across the
supply chain, the importance of longgrm relationships with the client and
their approachego sustainability actiorffor interview structure see Annex 3c).
b) to explore the depth of knowledge across the suppgtwork. This involved
working with the category management teamand preferred suppliersA
standardised semi structured formatterview format(Annex 3c)vas created.

It wasbased around a topical issuecycled content

a) Cross company teams: therded interviews (D5)
To investigate specific issues that were emerging a series ofbaged interviews were
undertaken with staff members, many of whom were outside the supply chain or

sustainability team.Unless notedn Table8, interviewswere conducted face to face.
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Table8: Carillionteams:topic-basedinterviews (D5)

Carillion Team Code Role . Length aif
Topic Interview
, Account  Directo - | Clientdrivers/role of long 45min  (tel
Operations O-ADO Building project term relationships con)
WW-PM | Proposals Manager Client drivers 1 hour (tel
_ con)
Work Winning Client drivers (included in
WW¢ PC | Proposals Gordinator
above)
Operations O-BIM BIM Implementaton | Technology 1 hour
Manager
Design D-HD Head of Design Impotence 2 hours
Category CMD Director Yalues and r_elatlonshlp 1.5 hours
Management in supply chain
Values in supply chain i
Supply Chain SCD1 NationalDirector ggn;nlns (tel
Regional Directoll Values in supply chain | 40mins (tel
Supply Chia SCRM1 (Building) con)
Regional Directol Knowledge transfer 40 mins x 2
Supply Chain SCRM3 (Infrastructure) (skype)
inahili i Long term relationships
Sustainabilty | SSA Sustainability  Adviso 1hr (tel on)
CCs
- Long term relationships | 1hr (tel con)
Sustainability SBM iLéSStalnablhty Manage &  written
response

Members of teams were based across the UK and it wapossible for all interviews
to be face to faceContacts within the Carillion teams weidentified by the industrial
supervisor, following discussion with the researcher. The researcher had athepic
wished to probe in greater depth, but the interviews were allowed to flow, drawing from
the interviewee issues they felt were important. Afites taken during the interviews

were logged on MAXQDA and coded.

b) Carillioncategorymanagementteamand preerred supplier interviews (D8)

Following attendance at severahtegory managementeam meetings and ad hoc
conversationsit became clear thathis team held a pivotal roldinking procurement,
operations, bid winning teamand for some projects, the clierifo explore this network
spanning role in greater depthraore formal set ofdiscussiorbasedinterviews were
undertaken during MarciMay 2017 (Table9). The interviews werdield at sites most

convenient for the staff the Midland Metropolitan hospital construction sitein
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Birmingham CarillionEuston Londonofficesandthe Kings Crosd.ondonconstruction

site. The interviews wereindertaken as semi structured discussions, with two Heads of
Category being present at two of the sessions and a Head of Categoi@ategbry
manager at the third interview. The@J and SBM were alsqoresent, prinarily by
skype, with the M attending the meeting in Birmingham. The discussions were led by
the researcher,and the feedback appeared open and frank In addition, the
sustainability team helped clarify questi® that emerged. Having multiple participant
engendereda dynamic and animated discussion withservations sparking comment

and, in some casealternative perspectives andsightful disagreement.

Table9: Categorymanagerteam interviews (I3)

Carillion Team Code Role Length of Interview
Category CM-1 | SFR 2F /| (|8@2NE ¢ aot
Management

,(\:Azfgggnem CM-2 /L G832 NE  al |yincl@8dNa above) 9 t
Category CM-3 | SFR 27F [/ I (|1.5hours (joint
Management Prelims. interview with CM-4)
Category CM-4 Head of Category - 1.5 hours (joint
Category CM-5 Head of Category - 2 hours (joint interview
Management Building Envelope with CM-6)

Category CM-6 | S R 27F [/ I (|2hours (joint interview
Management Finishes (Construction) |with CM-5)

The results from theategory manager interviews arahlinesurvey responsed3, D6)
highlighted the important relationship between procurement teams and suppliers,
especially preferrecguppliers. Supply chain teams were looking to suppliers to support
and everdrive sustainabity. Category managers were sector expeutish considerable
experience in specific manufacturing areather thanexpertise inprocurement.Their
relationship with preferred suppliers seemed especially close and the final phase of the
research was deveped to understand the dynamics of the relationshptween
category teamsand preferred supplies. It also examined theapproachesand

underganding of these suppliet® sustainabilityacrossthe constructionnetwork.

To explore the supply network fno the supplier perspective (R1), and their view of the

ability of the main contractor to manage sustainability in the supply network and of the
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final built asset (R2, R3) further sestiuctured interviews were planned. Awted in
section 3.4.1.2this format allowed consistency between each interview but also
provided the researcher with opportunity to probe and explore specific points more
deeply.Each category manager was asked to identify several suppliers that theyyclos
worked with, and whom theyperceived to besustainableThe researcher did not offer
any guidance on how to define sustainability in this context. Basati@ginexperience
working2 y Wt Ni#dudisyadd@ervices required prior to constructi@-3 did not

feel that any of hissuppliers or their productswould be relevant. Shortly after
requesting supplier contact detailsthe Grenfell Tower fire occurred ands a
consequenceCM5 came pressure to respond to numerous technical questions. The
researder did notengage further withOM-5 for contacts and no envelope (glazing and
cladding) suppliers were interviewedlhe remaining category managers put forward
several suppliers which are listedTablelO0. Interviews were carried outtce to face,

by skype or telephoneprimarily with only the researchgresent However, twoof the
interviews wereincorporated intopart of acategorymanager reviewmeeting, which
provided an immensely rich insight into the relationship dynanwWisilstthese sessions
appeared to be open and collaborative the researcher accepted that the presence of the
category manager may have repressed some areassofisision. This was not however,
apparent from interview responseslotes were taken during all inteexws and were
uploaded to MAXQDA and incorporated into the ongoing reviewing and refining of

codes and theme development.
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Tablel0: Caillion Suppliers, Tier 83: Semi Structured Interviews (8.

. Supplier . Length of
Supplier Type Interview Format
PP yp Code Interview
Tier 2/3: Manufacture Face to face, in group including CM-2, SUP/
. SUP-1 . 1.25 hours
- Ceramics Sustainability Manager, 2x SUP-1 Sales ted
SUP-2 Face to face, in group including CM-2, SUP
Tier 2&3: Manufacture Sales team 1 hour
-C i
eramics Tel con researcher & SUP-2 Director of
SUP-2 .
Sustainability
Tier 3: Manufacturer - SUP.3 CFr0S G2 CcFLOS ¢ {!t o 15 hours
Plastics SUP-3 Key Account Manager ’
Tier 1&2: Wholesaler 9 y 9
SUP-4 FoIIon up .tfel Con, Researcher and SUP-4 0.5 hour
Sustainability Manager
Tier 2&3: Manufacture b2 AYUGSNWBASG LI2aairoft
. oA x SUP-5 . . . N/A
¢ /IotftsSa feedback to interview prompt questions
Tier 2&3:_Mar1u1iacture SUP-6 b 2 .7\ Yy uSNIA .Sﬂ Ll2aaAof N/A
¢ /lofsSa interview prompt questions
Tel Con Researcher and SUP-7 Sustainabili
Tier 1&2: Manufacture| SUP-7 Manager thour
- Cement/Aggregates Face to Face site visit: Researcher and SUH
SUP-7 L 2 hours
Sustainability Manager
: . Face to Face Meeting: Researcher, UK Hea
Tier 1&2: Manufacture SUP-8 sustainability and Sustainable Construction|2 hours
- Cement/Aggregates .
Engineer
Tier 1&2&3: . Tel con Researcher and SUP-10 Head of
Manufacturer -Paving [SUP-10 S 1 hour
Sustainability
and Stone
Tier 1&2&3: Tel con Researcher and SP-11 Head of
Manufacturer - SUP-11 o 1 hour
Sustainability
Plasterboard
Tier 1&2: Manufacture SUP-12 Face to Face: Researcher. SUP-12 General 2 hours
Assoc. -Steel Manager and SUP-12 Technical Manager

3.5.1.3 Oninesurveys (DX D6)

Whilst initial interviews had providethe perspective of severaCarillion high and

medium-level decisionmakerson CarillioQ a

NE S supplyin&twoykihey gaSe
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only limited insight into the ability of thevhole procurement eam to manage
sustainability across the network (RZherefore,it was important to understand how

these views translated acro®C teanoperational levels. Th€arillionSupply Chain
WFIFYATE@Q O2YLINRAASR 2F Y2NB (Kl yuctgred adl F1
interviews would have offered enormously rich data thpgpeoach was not feasible.

Carillion would not have approved such a higss of staff working time or researcher

travel costs. To reach this breadth of staff an online survey was createtst\&weral

different online survey templates are available thesearcherdid not review these
programmes for suitability. InsteacdurveyMonkeySurveyMonkey, 2016¥or which

Carillion had an annual subscriptiaas utilised This was the preferred Carillion format

for internal surveys and staff were sensitised to its operation and format.

The orientation interviews and further insight from academesearch were used to

shape the firstdraft survey(Appendix 8: Survey 1 questions (D3)}s aim was to

explore the knowledge and approaches taken by members of the Carillion supply chain

team to sustainable procurement. This includedunderstanding of the perceptions of

SCteam responsibilities, that of other tevant groups and their percepibn of the
effectiveness of sustainabiligelivery. The survey looked to further explore barriers to
sustainable procurement, the issues they encountei@td how they felt this could be

improved. Survey questionincorporaed closed questionswhere respndents were

asked to select from a prepared list, interl@vel questions and open text responses. In
mostquestionsNB & L2 YRSy 1a ¢6SNBE | f a2 20pdwmBR (GKS
comment if they wished to offer a ffierent perspectiveQuestions were prepared and

reviewed by academic and industrial supervisors. Several senior members of the
Carillion supply chain team tested the surveyor to publishing reviewing use of

language, structure and usabilit$everal banges to thelanguage used andsability

were suggestedand these were implemented.he survey was sent to participants by

the Carillion Supply Chain Director, with an email prepared by the PhD researcher and

gl a T2ttt 26SR dzLJ I e®&.INinéty medheds df heipidly dhain OK | & A
team within the construction business unit were contacted and of these 81 responded

odzi 2F (GKS&S wmm 2yfeé IyagSNBR GKS FANBRG G¢
the resultsanalysisAll respondees proged information on their job r@ and this was
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used to generate a hierarchy of responsibility for decision making, with those most

senior being classified as igh¢, middle management roles as ¥diume and more

junior roles asiifitedé. The numbers of rgmnderts represented by each distor

making level were then define@ablell).

Tablell: Identifying a decisiofy {1 Ay 3 KA SNI NOKeé o6FaSR 2y NBaLRy
Decision |Decision |Decision

Job role of respondents making \making jmaking
level level level
Wi AIKYaSRAW[ A YA

Supply Chain Director 1

Head of Supply Chain 9

Head of Category 1

Head of Health Safety and Sustainabilityl

Finance 1

Category Manager 5

Supply Chain Analyst 1

Sustainability Manager 1

Supply Chain Manager 26

Senior Buyer 3

Area Buyer 1

Buyer 7

Admin/Supply Chain 1

Assistant Buyer 1

Graduate 4

In House solicitor 1*

TOTALS 12 37 15

*Note: Althoughthe solicitor operated within a senior position in Carillionytiveere coded
as a limited level decision maker in the context of sustainable procurement.

These classifications wemeviewed andconfirmed as afair representationof role

responsibly levél 0 e

[ I N t Ghairg Bfirecéor. DgtalAcdhdftree survey D3,

including thesedecisionmaking levelswas prepared for analysis using the statistical

analysis software SPSS. The University of Surrey provides students with tacttgs

software packagand the doctoral student underwent a sh@PS8aining session with

a member of the CES teaching staff. Data d@asnloaded from Survey Monkey in an

excel format andiploaded to SPSS versiaa(IBM Corp., 2016and the initial analysis
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of Survey Ivas undertakenData for Survey 2 was available in 2017 by which time SPSS
had been updated to version Z8M Corp., 2017)This updated package was used for

all final analysisAll text notes were input and coded in MAXQDA.

TheSCD permitted a second survey to be run in 2017 but requested a shortened format
to minimise staff response time. In addition to the two standarderand team
guestions three questions on responsibility, fettiveness and sources of knowledge
were repeated to provide longitudinal data. Three new questions, based on topics
arising from interviews were addedn modern slavery, the importance of FSC
operational and the prevalence of sustainable building staddaequests. One final,
open ended question on air quality was included to support an issue identified by the
Carillioncorporate team (seéd\ppendix:3f Survey 2yuestions (Dh Again, the industrial

supervisor and several supply chain members reviewed and télséesiurvey.

The survey was seput prior to the April 201 Carillion sipplychain conferencein the
same online format as 201@nd with a covering email from the $0Appendix:3g
Survey 2 covering email (D&l supply chain team staff were invited to attend the
conference, with the adtional invitees from financesustainabilityand legal teamsin
addition, CCS Head of Design-KID) also atended A follow up email was sent to all
conference participants encouraging them to respoAdesponse rate of 72%elded

68 completed surveydata generated through survey monkewas dowiloaded in
excel andanalysed using SP8&sion 25 Where relevant respondess answers were
compared tothe results of 2016 questionglowever this was undertaken with the
knowledge that there was a small variation in respondees between the two surmdys a
although offering an indication of change findings were notdirectly comparable.
All written responses were uploaded to MAXQDA, coded and memos created. Decision
making levels of staff responding were coded as per the categdeigsedin 2016(see
Tablell).

Only limited statistical analysis was undertaken on the survey data as the maximum
sample size wa$9 in 2016 andr2 in 2017 (as illustrated ifrigure 20). For some
questionsonly 33respondentsansweredTablel9). Theresponse ratef 72% was close

to, but below thepoint required to achieve a 95% confidence level
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3.5.1.4. Workshop (D4)

TheCarillionSupply Chain Conference 200/8s themed by the S, to WF 2 Otmd 2 Y
challenges faced in sustainable and ethical procurei@dhtwvas a CarilliorsCteam
conference and not open to suppliers or other external grolgmieghat had relevance

for procurement teamswere covered byinternal presentationsfrom Carillion staff;
topics such aBorest Stewardship (FSC) timkag Carillion 2020 SustainabyliStrategy,
environmental incidents and finemodernslavery andoy an external speaker frorhe
Supply Chain School, of which Carillion was a board member. FThecf€red the
researcher the opportunity to engagirectly with the supply chainteam. Whilst this

had not been envisaged as part of the original researchthlisradditionalengagement
would allow the researcher to explore in greater depth, topics examined in the online
survey. The methods selected for the workshop had to noegeria set by SED; that
researchmust be through interactive participatioand that the workshop had d
increase staff knowledgeAll findings were to be collated and produced as a short
briefing note for circulation to participants following the evefihe design and research

objectives howeverwere to be defined by the researcher.

The conference wasttended by 74participants of whom the majority were supply
chain team members. This included Infrastructure, Building and Sky Blue (a group who
suppoted staff requirements across the company), and those working on Joint
Ventureslt also incorporateadategorymanagement staffiwho were consideregbart of
0KS WLINBODENBYEY OGP ! RRAGA2Y I LI NGAOALN yia
a) Carillion CCfinance 1 person
b) Carillion HS&:2 people
c) Corporateadmin support 1 person

d) Carillionlegal team 2 people

There were 49 maleapticipants (70%), 21 females (30%). No age data was collected but

visual analysis suggested the majority of attendees weré45
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The interactive workshop was designed to illuminate a research category that had been
highlighted during semi structured terviews, Carillion documentation and the pre
conference surveyThis was to understand the knowledgetb&é supply chain team
about the social and environment impacts associated their wdrke interactive
element of the group working was created by tlesearcher, following a brief discussion
with a member of the CES academic teafil materials were produced by the
researcher ad were reviewed by the conference organising group to ensure they met

the conference requirements. No changes were made

Workshop Structure:
a) Introduction to Lifecycle thinking
b) Action 1. The sustainability impacts of procured materials and supply chain
comprehensionsmall groups working together (8 tables e®®eople per table)

a) Action2: Embodied Carbon Exercisgdividual contribution

a) Introduction
The researcher provided athrééA y dzi S @A adzZ- £ LINBaSyal Ga
It Sy énsuretalEpartichants were engaged with lifecycle thinking prior
to the start of the exercises. The presentation considered thepmmnts of
a pencil, thelife stages it underwent and the environmental and social

impacts at different life stages (Seep&mdix 3hFigure57).

b) Action 1 The sustainability impacts of procured materials andpdypchain
comprehension.
Table groups were selselectedand at the start of the workshop an ice
breaker exercise was carried out. Cards had been prepared that highlighted
a construction material and a simple impact related to it (see Appendix 1,

Appendix:3h Workshop materials (D4)
Figure54).
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Partcipants needed to link the product with the irapt. This engendered
interaction between team members amnvdas quick to omplete. The researcher

walked betweergroupsand it was clear that the cards generated discussion.

Immediately following thesdively debate each tablewas provided with a

A

sample of one of the followingroduct $ KA OK (KS@& ¢g2dzZ R 0S5
1. Ahigh-densityconcrete block

2. A miniature example of a plywood form (structure into which concriete

poured)
3. A solar powered light

4. Cordless drill with carbide dust extracting b

5. Acordlesstelescopid.ED workigiht

Productshad beenselected to offer complex iti-component items and
simpler mono or minimal component goodshe SBU requested samples from
manufacturers, explaining the way in which they would be used and additionally
requesting product information sheets. Any data steeprovided werevailable

to theteams during theexercise.

Each table was provided thian A2 printed feedback shegtppendix 3hFigure

55) and a set ofssuecards(Appendix 3h,

Figure 56). Both sets of materials had been developed and designed by the
researcher.{ dz& G | A yissu@€ Had\ lieén seliécted through analysis of

academic and industry literaturelient KPIs, an@arillion sustainabilitjargets.
Teams were aske®t O2 Yy &aARSNJ) GKS LINRRdzOG GKSe& ¢S
the sustainability issues in order of impathey were asked to note their ranking

on the feedback sheetfFor the topthree issuesselected each team then

discussed how this related the productl K S& ¢ S N&dd itd Supiply ahgirg Q

the opportunities and the barriers to baddressed Teams were given 40

minutes to complete these task3he level of engagement with the task was

high, it generted debate and several teams felt that it had fissR W& 22 S| NI

All Feedback sheets were completed, many with extensive notes and comments.
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Notes were also taken by the researcher who visited tables as the exercise was

being undertaken.

c) Action 2 Embalied Carbon Exercise

Following this work all attendss at the conference completed one further task.
They were asked to consider the carbon embodied in three simplified life stages
(pre-operation, construction, in use) of a building and a bridge (AppeBijx
Figure58). For the purposes of this exercise demolition was highlightatinot
included due to theminimal impact noted inthe academicliterature.
Participants were provided with the expected lehgif life of each structure.
They were asked to wetonstickylabelsthe percentageof CQ emissionghey
believedoccurredat each of the three life stages and ptacethese on the
relevant sections of the life cycle sheets providbtbst people did tis exercise
without discussion, but a few small gnesiformedin front of the life cycle sheets
and debated the outcomeghirty two participants completed this exercise. All
worksheetsand lifecyclesheetswere collected at the end of the conference.
Tex was transcribed and uploaded to MAXQDA for analyBata from the

lifecyclesheetswas collated and compared to existiliig cycleliterature.

3.5.1.5 Analysis of PQQ an@nderdocuments(D7)
It was evident from interviews and meeting notes that communication of requirements
between network actors wa highly transactional in nature. The primanaterials that
signalled the procurers demand for sustainability prior to contracting were Pre
qualification questionnaires (PQQaihd tender documentsToestablish theLINE O dzZNB NI &
level of engagement with susihability, sources of material were examined
1. Sustainability requirements in client tenders and PQ@®slist created byhe
Carillion corporatesustainabilityfrom information provided by the Carilliooid
developmentteam (2017)

2. Responses to Carillignlot infrastructure PQQs and tenders (2018)
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The data was provided in excel spreadsheet format Hy &hd the analysis was
undertaken using excel, as the information presented a straightforward review of PQQ

and tender outcomes.

By engaging with thse sources of material it firstly allowed the researcher to examine
how clients were approaching sustability issues with the main contractor. In the pilot
didzRe GKS AYT2NXIGA2Yy LINPOARSR Ayaiadaki
sustainability, butlso enabled the researcher to appreciate the capacity and capability

of suppliers to respond to PQQ atehder demands.

1. Client PQQs antetnder documernd
The Carillion corporate sustainabilitgam had reviewedB1 bids, of which 41 bids
elicited sustaiability content providing 233 individual sustainability questions. The
corporate team had coded the quiens by categorysuch as wastegsource use, fair
labour, and by thethree Carillion corporate sustainabilityil KSYSa s> W. S{ G SNJ
Better Envirg YSy G0& | YR . S BiddestioranthysdzyamabikityScantedt
were uploaded and coded in MAKA. Additionally, the researcher made notes on the
way in which the Corporate Sustainability team had categorised the questions, and

observations on th importance of the supply chain.

2. Infrastructure PQQ antenderpilot
The second set of data analysed veesived fromscoring sheetsreated through the
procurement offour productcategoriesby  NA f £ A 2 Yy Q&  ATYiiFwiaik was NHzO (0 dz
being carred out as part of a pilot to trial a new procurement format requiringager
emphasis on total value, rather than just awarding for lowest cost. The project was led
by SERM3 and 8 had been heavily involved in developing both environmental and
social sstainability questions. Due to issues of confidentiality the writtegoonses
from suppliers to PQQ and then tender documents were not made available to the
researcher. Instead the scores from both PQQ and tender questions were supplied.
These had been sdy the sustainability team and were scored by an experienced
internal sustainability professiongEl). This data allowed a quantitative analysis of the

outcomes of the tender process, the role of sustainability, and the procurement process
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to be obsered. Memos were made by the researcher which were recorded in MAXQDA.

Thefindings are explored iohapter7, Section 7.1.2.

3.5.2 Researcltype 2 (R2)

3.5.2.1 Literature review (D9)

Theuse of literature in grounded theory sgen agproblematic. Glasehighlighted that
researchers should immerse themselves in related subjects but should shy away from
that most relevant to their topic, until most of the data had been collected and analysed
(Glaser,1998) However,confusingly, Strauss and Corbin expected most professionals
to be aware of the literature in their field when undertaking reseaf8trauss, Corbin,
1998) Nonethelessthis position has been regeed by many schals workingwithin

this field (Charmaz, 2014and Thornburg recommends that understanding existing
literature is an essential element of theory developmémthomnburg, 2012) Bryant
emphasises that literature has a role to play in grounded theory and indeed a Pragmatic
approach takes account of this, where insights can come from anywBeyant, 2009)

This research workas adopted a starcthat attempts to be sensitive to these views
and underlying concerns. From a pragmatic perspective it is a key requirement for
R2OG2N)}f addzRSyda G2 oS loftS (42 RSY2yaidN
SEAAGAY 3T | yiPréseaRRtHeSr deing gtudiédkis not one the researcher
has a detailed knowledge of professional and academic thinking; a not unusual position.
To attempt to achieve these competing objectives the literature has been assessed and
presented in threedrmats;

1. A reviewof approaches toolsand methodologies to support the development
and undertaking of the research process. This is preseiethis chapter,
sections 3.2 and 3.(09)

2. An initial, critical and reflective review (presentedcimapter2) was carried out
to identify the potential scale of impact the research could generate, the existing
work on construction supply chains and sustainable procurement within the
sector. Literature was identified through word search functions in academic
listings, Scopus and Ggle Scholar and repeating these key word searches in
google for industry publications. Industry materials were supplemented by

recommendations from Carillion staff and industry experts. As categories began
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to emerge fromthe analysisspecific topics wereurther considered, including
collaboration and knowledge within the supply chain context. This otfezs
reader context to the findings drawn from the inductive research and presented
in chapters 47 (D9).

3.LY fAYS gAlGK (GdseralSosipecific HitedatiMPrelaiel to the
themes was reviewednly after the research themes had been established. This
material forms the basis of the comparative analysis beém existing
knowledge and theresearch findingghat are presented within each main

section summarychapters 47) (D9)

In addition to the planned review of formal academic papers or industry reports and
documents, ®dservatiors at meetings industry forums, conferences and online
presentationswere WI2ILI2 NI dzy A a0 A OQ | yR 2 O0OdzNNBTRIs (i K NP dz
provided a richinformal, assessment of many key industry issues which were recorded

as typed notes All notes were input to MAXQDA and coded.

3.5.2.2 Content Analysis of Annual Sustaindiby Reports(D9)

To gain insight into how companies within the construction sector were approaching
sustainability and sustainable procurememin initial analysis of the Annual
Sustainability reports (2032015) of Carillion and four of it®¥K peers was
undertaken.The selection of a content analysis appro&ectablal the researcher to
reviewlarge amounts of textvhich wascoded andpresentedin aformat to allow
comparison. Peer selection was made following discussions with the Carillion
sustainability tean. All occupied the same Construction phase position within the
supply network and had a relatively similar client base. Eachual Sustainabtly
report (ASR was read in detail andthe corporateaspirations, issues and actions
undertakenwere recordedin an excel spreadsheeto providefurther context for

this peer reviewapproach the same exercise was carried out with four global
companies identified asustainabilityleaders. It was not the intention that this
review was an exhaustive assessment hather to provide the researcher with an
appreciation of thesustainabiliy practices reporting and future concernbeing

undertakenby Carillion in comparison tds peers This first stage of analysis was
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completedbut after reviewing the data it was fethat a broader base was required

to enhance the comparison.This wasachieved by expanding the peer base to
European companies. To support this further selection the Sustainable Supply Chain
Review 2014Acquisti & Sostenibilita, 2014)as used to identify companies that had
been selectedspecifically on the sustainability quality ofdin supply chais, as
evidenced in their reporting. This was further narrowed to consider only those that
were directy comparable to Carillion, and dfieése Balfour Beatty and Skanska had

I f NSFR& 0SSy &St SO0 SRD{g2ANKAGT yIQKS HWtmDS NJ di
Leaders ReportGlobescan, 2015)as used to identify corporates &b were rated

most highly in terms btheir sustainability. Globescan quired this datathrougha
global online survey This wassent to 816 qualified sustainability experts of whom
69% had more than ten years of experience working on sustainabiligsisshe survey

was completed in Sprg 2015 and respondents, spanning 82 countries, were drawn
from corporate, government, ncegovernmental, academic/research or other

commercial background3.he companies selected for the reviewgludingcountry of

origin, are presentedn Table12.
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Tablel12: Companies included in the Sustainable Reporting Review

Source Company Country
Carillion UK
Main Contractor Peers in UK sector
Balfour Beatty UK
Interserve UK
Kier UK
Carillion |Laing O'Rourke UK
identified [Lend Lease Australia
Sir Rober McAlpine UK
Skanska (Sales: UK) Sweden
Skanska (Sales: World inc UKBweden

European Companies in Construction Sectol

Arcadis Netherlands
Acquisti & ﬁrOL:]p_ofACS zpam
Sostenibilita Pocbtle erman
2014 ea Sweden
Royal BAM Netherlands
Wilmott Dixon UK
Global Sustainability Leaders
Df 20 S3
2015 Interface us
Sustainability M&S UK
Leaders |Patigonia us
Survey |Unilever Netherlands

All reports assessed weigased on 2014 reportingnal were predominately titled
W{ dza G I A y I 0This Wate@hervisSuked?aNBefarate document or includeda
discrete sectiorwithin Annual Reports. Themgas no evidence ahtegrated reporting.
The analysis did not includeterrogation of corpora¢ websites or other company

material. For the full review se&ppendix 2

3.4.2.3 An analysis of construction sectiey performance indicatorsPI3, (D9)
Having identified diversity and different sustainability approaches amongsti@aril
peers (Section 3.4.2) the researcher wanted to identify if this fragmentatioras
reflected across the wider supply networlo achieve this the researcher needed to
select a measure that was accessible through published materials, reported iarttee s

time period, would povide insight into the sustainability practices of network actors
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and was a metric with a level of accepted uniformity thus allowing differences between
actor approaches to be illustrated. Business or industry sector KPIs metc¢htsea

and were sele@d. To enable a cross network perspectiyeorganisations that
represented each phase of the build process, or if not feasible the main suppliers in the
phasewere analysed To represent the investor sector the Global ESG Benchmark for
real estate (GRESBas utilised. In 2016 they represented ov&0 global investors and
encouraged members to report on the KPIs that had been developed by the organisation
(GRESB 2016). Developers and key clients were represented by seven major UK
organisations that managedonstruction, of which three were privatend four were
either public or quaspublic clients €.g. Network Rail, Highways England). Main
contractors were represented by Carillion, Keir and Skangka&nsure a more general
peer group contractor perspee® was included,Build UK the industry baly
representing all UK contractgra/as also reviewedRawmaterialsuppliers and product
manufacturers were represented by two trade bodies, the Mineral Products Association
(MPA) for cement and concrete and UKRES; steel. These two groups were selected
as representative of most of the UK product sector providers and both were supplying
high impact, high volume materials within a buildt should be noted thatrade bodies

and other representative organisatiesrwere counted as single unitdJsingan excel
spreadsheetto record informationall KPIsidentified in online corporate reports, or
online corporate pages for the organisations noted abwoxe described and logged
They wereggroupedinto the following sib sectorsEnvironmental, Economic, Sdcénd
Sustainable Development. KRIBich were worded in slightly different ways but clearly
were had the same aim were grouped togethé&inally, thetotal numbers of indicators
were averaged by the number of otributor organisations to ensure they wer

comparable across network actor typeé. i (G KAa LI2Ayd GKS &dzo

>
C

5S@St2LIYSYyiQ ¢6la SEtAYAYIFIGSR Fa AG O2y il Ay S

to provide any additional insights. KPIs weeeallocated to Environment, Social or
Eonomic, where most appropriate.The outcomesof this analysisare presented in

chapter4, section 4.3.
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3.5.24 Meeting Notes, Observationsindustry forums and ad hoc
conversations ([DO)
Throughout the period ofioctoral research value was given to informataerived
from adhoc discussions, Carillion meetings attend€dllel3), industy forums and
conference notegTablel4). In addiion, the researcher recognisamhline webinars
being offered by companies working in the sustainability arena such as Ethical
corporation, Globescan and Ecovardisaasadditional valuable source of information.
Key global industry sjaders provided their perspectives on aspects otanable
supply chain management. For all interactipmstes were takenusually manually and
then typed. This process supported the review and thought process ottearcher

and elicited additionamemos fromthe material.

Table13: Carillion meeting notes and ad hoc conversations

Date Meeting/Conversation

15.5.15 Meeting with SBM

19.5.15 Notes from Carillion IMS team meeting

24.6.15 Notes: Carillion Heads of Supply Chaireting, SBM and researcher

Sept2015 SPS®/eeting¢ led by SCM

October 2015 | SPSG Meetingled by SCM

Nov 2015 SPSG Meetingled by SCM

2.11.15 Meeting: senior Supply Chain team Directors-E; S@1) SBM and
researcher

Dec 2015 SPSG Meetqy led by SCM

January 2016 | SPSG Meetingled by SCM

February 2016/ SPSG Meetingled by SCM

4.3.16 Notes: Health and Safety meetiqdPresent: HS80, H&S team,-BM and
researcher

March 2016 | SPSG Meetingled by SCM

5.4.16 Online Meeting: SPS¢ull team

21.4.16 Meeting:category managemerieam, SBM and researcher

1.5.16 Meeting: embodied carbon monitoringpresent SRM2, BHD, SBM and
researcher

5.5.16 Notes from HS&S meeting launching the Carillion ASR 2016. All HS&S

members pesent
May 2016 Meeting: SPSG update, preserCBl, SGPM and researcher

26.7.16 Meeting sustainability content on Carillion websiteCBl, SBM, inten and
researcher

29.7.16 Notes: presentation of EPD research by UoS Masters student {D CM

Sept 2016 SPSG Meetingled by SCM

12.8.16 Research update and discussion:[3; SBM and researcher

October 2016 | SPSG Meetingled by SCM
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Date Meeting/Conversation

21.11.16 Meeting: Corporate sustainability team, preserCBl, SBM, corporate
sustainability team member and researche

January 2016 | SPSG Meetingled by SCM

8.2.17 Meeting: SCM, SBM recycled product content

8.3.17 CCS Sustainability Forum: PreséS Sustainability team

21.3.17 Meeting: category managemerieam, SBM and researcher

March 2017 | SPSG Meetingledby SCM

3.4.17 Meeting: Sustainable procurement strateghed by SCM- attendance
from sustainability, SC, operations and hithning teams

5.4.17 CCS Sustainability Forum: Present CCS Sustainability team

19.4.17 Research update and discussion:[(3ECSBM and researcher

10.5.17 CCS Sustainability Forum: Present CCS Sustainability team

25517 Meeting: Corporate Sustainabledeurement strategy; led by SCM-
attendance from sustainability, SC, operations and bid winning teams

14.6.17 CCS Sustaibaity Forum: Present CCS Sustainability team

10.7.17 CCS Sustainability Forum: Present CCS Sustainability team

10.7.17 CC83nfrastructure (Rail) team meeting

Sept 2017 BIM Tie Talks: presented by Carillion operations team

Tablel14: Industry Forums and conferences attended

Date Event provider Industry Forums and conferences

July 2015 University of Suey | 8th Biennial Conference of the International Socig
for Industrial Ecology

17" June Ecovardis Webinar: Interview wittDavid Spacey: Director

2016 Heineken-Global Procurement

19" October | Ethical Corporation | Webinar: EnablinResponsible Procurement

2015 strategy for business resilience

November IEMA Webinar¢ multiple presentations on the

2015 introduction of updated 1ISQ4001

November University of 5" APRES Conference: Managing risk and enhan|

2015 Loughborough reputation

January 2016 | IEMA Webinar: Climate Adaptation

February Data Leaders Webinar: Changing approaches to procurement:

2016 industry views on the imgct of increased data and
interconnectivity

Febuary IEMA Webinar: Natural Capital Protocol

2016

March2016 Ecobuild Attendance at Ecobuild exhibition and conference

March 2016 | Supply Chain Schoq Completed odine learning module: BIM

June 2016 Univesity of Surrey | SEES conference

16-17" June | United Nations UNEP Hotspot Analydtsototyping Workshop, Parig

2016

November BRE clK 1tw9{ lyydzft /2yFS

2016 ethical sourcing; a professional approach for
materials, products and pédf S Q>

January 2017 | Action Sustainability Webinarg online presentation foCarillion staff
only: the introduction of 1ISO20400

March 2017 | Ecobuild Attendance at Ecobuild exhibition and conference
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Date Event provider Industry Forums and conferences

May 2017 Royal Holloway Conference: SDGs angstainable supply chains in
University the postglobal economy

30" May 2017| IEMA Webhar: Capital, Social and Environmental

13" July 2017 | Ecovardis Webinar: Ethical supply chains

July 2017 University of Surrey| PDS Conference

July 2017 NBS Workshop: embodied ¢aon

The documents and memaegere logged in MAXQDA

3.6 Limitations of theresearchmethods

This research was conceived as a single case study analysis, a method that, whilst
providing a richness of insight, is associated with a number of criticisms. Fsremo
amongst these are the concerns that case study tesainnotbe generalised to a wider
population; indeed, that they are not replicable. Whilst the outcomes of this supply
network approach are indeed drawn primarily from network actors within one
company, the researcher has attempted to overcome this isdye incorporating
interviews with interkcompany actors, notes from industry meetings and conference
materials, thus testing a wider level of industry applicability. There is also debate within
the acacgmic community regarding the relatively limited guidanen methodological
techniques(Bennett, Elman, 2006dr case study implementation, which can result in

the absence of systematic procedur@én, 2009, pl14-15). Finally, there are concerns

with single case studies that they may be affected by researcher subjectivity. This is a
valid point but one which is equally present in other methodological approaches and
indeed, within grounded theory, researcherngagement with the subject is

acknowledged as part of the research proc@&yant, 2009)

The selection of a grounded theory methodology initially created difficultytlier
researcher in establishing how tomdertake a process which continues to have several
contested approaches. Following extensive reading of key academics working in this
field, such as Glaser, Strauss, Corbin,r@ha and Bryant a position between the
approaches of Chamaz and Bryant was pdd. However, this pragmatic,
epistemological stance, would be seen as problematical by other researchers working

with the model proposed by Glasand Straus$2008) whereno prior knowledge or
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epistemology posion should be taken. As a researcher new to the process of coding,
the use of coding programmes and continued development of coding it must be
accepted that some subtlety or nuance offered by paptnts in intervews and
meetings may have been lost.istalso accepted by researchers using grounded theory
that the mere process of having to consolidate data into emerging categories becomes
difficult and may be constraining, a point noted by ENi886, p. 9) in her work on

communities.

The grounded theory methodology was supported by mixed methods. Use of qualitative
and quantitative material is considered wholly consistent with a grounded theory
approach(Charmaz2014) but, as with all combined approaches there remains the
frequent difficulty of integrating these methods. Whilst this research has attempted to
draw findings from both elements there are obvious issues in howncorporate
quantitative findings ito the qualitatively driven coding and category development.
Where text has been coded, the original material is always available for review, enabling
re-assessment and even-moding as greater or different meaningse ascribed to it as

the research proess develops. This is unlike quiéative coding which is precise, and
the information provided by each code is single dimensional and has to totally represent
the category concept it stands f@®ivesind, 1999Yhis has created some limitations in
interpretation across datasets but the researcher believes that the mixed methods has

created a greater illumination of the research problems. (put into thesis at this point).

The ability to construct coding that cdanction across datasets may also be a function

of researcher experience and skill. This highlights one of the other major research
dilemmas when using mixed methods. To achieve effective mixed methods research it
requires the PhD researcher to have acedia good working knowledge of the multiple
methods being used. This includes their limitations, the procedures that need to be
undertaken, the types of tools and their use and an ability to not only analyse but also
interpret the findings. their assumptins, analysis procedures and tools, and an ability
to understand and interpret results derived from those different methods. Despite
engaging with the literature and undertaking training a PhD researcher, operatarg at

early stage in their research careeannot have the same tacit knowledge that comes
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with many years of experience with a particular type of methodology. However, it could
be argued that this research has benefited from an open minded approach toetiffe
techniques, looking to work witthbse that best support the research questions, rather

than being burdened by methodological prejud{€ook, Reichardt, 197.9)
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Chapter 4 Network fragmentation

4.1 Introduction

The fragmentated nature of the construction sectoas emergedrom participant

comment and observationas an issue which fefcts the main contractoR & |to A £ A (0 &
lead sustainable build It is a structural issue repeatedly citedin the literature as

affecting industry productivity, innovation and wastefuln¢satham, 1994, Egan, 1998,
Morledge, Knight & Grada, 2009} has emergd as a barrier within thecontext of
sustainable build, ai$ is amajor structural featur ¥ (1 KS WK2f f 26 R 2 dzi
(Green, S., 2009, p. 34y temporary multiple organisation(TMO)(Cherns, Bryant,
1984)that dominatethe UK constructiorsector. A main contractor such a<Carillion,
operatedat a key central node within the supply netwosctingl & G K SpriddryA Sy G Qa
project manager and operatingwhere multiple stakeholders converge the project

site. Here,elements of the supply networko-operated for anintensive2-3-yearperiod,

working together at aelationd level to problem solve and adagDulois, Gadde, 2000)

However, leyond this the wider, permeant network appears to operate at a
transactional leveWwith negligible relationaéngagemen{Thompson, Cox & Anderson,
1998,Dubois, Gadde, 200QYultiple aspects ofragmentationhave emerged from the
researchand all impact the ability of the main contractor to lead supply network
sustainability Theseaspects are:

1. Nonalignment Eacmetwork actor selectssustainability goalsKPls and metrics

relevantto their supply network functiorand commercial aspirations

2. Inequality of sustainability benefit and margin across the supply network
influences actions

3. Segregationof roles restricts integration ofsustainability sustainability
knowledge is trapped inetwork silos

4. Everyone is responsibfer sustainability, butincertainty onwhat this means

These aspects are considered in detail within this chaptammencing with a review of
the of network actors identified by th&C teanand thefunctions they udertakewithin
the construction of an assethe analysis of nealignment, inequality, segregian and

responsibly are considerethoth in relation to the operation of th&e actors and the
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supply networkbut also howthis affects the ability to embed susinability across the
network. This chapter offers new perspectives on existing gaps in kremgke and
challengessome of the assertions associated with fragmentation and their uniqueness
within this sector.Based on the network actor revieand an evalugon of the four
aspectsthe final section offers anore nuanced assessment of the charactirss of
construction fragmentation. It identifiea complex and dynamic network in flux, with a
numerous but occasional client base and project focused workiitpe chapter
concludes witha short summary of key findings and the impact these have on tlee rol

of the main contractor.

4.2 A review of actor types

The most obvious effect of supply network fragmentation, observed during the initial
purposeful samplig (D2) and continually expanded during the course of the research,
was thehigh number of different actor typadentified. Carillionsupply chain stafivere
asked to identifynetwork actorsthat were relevant to their roles and affected
sustainable buildThey noted individualgeamsand organisations, both internal and
extemal to Carillionwith whom theywere eitherdirectly or indirectlyconnected The
description of sustainability waseltdefined by the participantsand encapsulated a
range of desgptors. These included generic terneshical, sustainable, responsible
environmental, green, social and more specific issues such as community, BREEAM,
1ISO14001, the (Carillion) 2020 strategy and wastecovered a multitude of aspects
such asproduct dfers, guidance, CPD, reporting, design, administratiegislation,
plaming. It appeared thatfragmentation was not confined to network actors but
extended into descriptive termsna phrases that were used by differedeammembers

to identify sustainabity. The issue of definitionganguageand knowledge isxplored

further in chapter?.

In total 59actor typeswere identified with 41%(24), being intracompany: nirroring
the complex interxcompany network was an equallgroplex internal set of dors. The
inter-company actor types were mapped onto achematicrepresentation of the

standard phases afonstruction and the lifecyclstagesadapted for constructiorfBSI,
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2013) To enhance ease of reading Figure 2, Whi first presented irChapter 2 is

repeated at this point in the discoursad is noted a&igurel4.
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Figurel4 (repeat of Figure 2)Simplified representation of the Intercompany supply network identified by Carillion team mebers (D1, D2, D3, D4, D5
D6, D8 DY, D10
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This helped visualise where in the life stage of a building #tevork actors operated
and their function within the construction process. Frequently the supply chain is
represented solelyby organisations that directly contribute or gain from the asset
(commercial actors)However, it was clear from discussions whie SC team that they
engaged with anuchwider group ofnon-commercialactors It was thus important to

represent the supply network in its widest form.

4.21 A whole life perspective

As sea inFigurel4, it is immediately clear only twoetwork actorshave the potential
to actively engage across the entire supply netwdtie UK Government and the
Chartered Institute of Procurement and SuppCIPSNeither of these operate directly
within the commerciasupply networkGovernmentrepresentingthe multiple roles of
client, policy maker, legislator and regulatonntervene directly with sustainable build
across the networkTheycanoperate across the asset lifecydtem extraction of raw
materials, toasset use and demolition.ntll recently theirinterventions wereprimarily
focusedwithin UK boundariedHoweve, with the passing of the Modern Slavery AtiK
Government, 2015b}he legal responsibility ofietwork actors forissues beyond their
corporate boundariesind Tier 1 supplier base, wastablished CIPS operateglobally
across all businesectors; with professionapractitionersbased in 150 countrieshey
have workedwith international bodies such d$NEP to develop best practise for the
developing wod and supporting donor funded training in sustainable supply chains
(CIPS, 2012)heir primary function is to provide members with ethical standards,
guidance and ski#ldevelopmentCarillion supply chain team members mat CIPS as
their main professional body (D2, D5). All members of the Carillione&@ had
undergone CIPS ethics training 2015 and the associateduidance had been
Ay O2 NLIZ2 N G SR A yaie 8upplidr dharte(Cariloyl flci 2007 B AcEgh
no analysis has been undertakeindustry comments(D8, D10)indicate that CIPS
members operag at all levels of the UK construction supply network, @nslikely that
they are represented imajor nonUK based product suppliprocurement teamsThey
do notprovidea focalor co-ordinatingrole across the multiplgorocurementstages of

an asset build.
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Three othemon-commercial stakeholdensere identified wo offered more limitedut
specifcally constructioncrossnetwork engagemen{SeeTable 15). The Worldwide
Fund for Nature\WWH andthe UK Green Building CountiKGBY; both NGOshad an
aspiration tocollaborate across theonstructionsupply networkClosely linked to WWF,
FSQimber chain of custody waislentified during the research asmajor element of
the Carillion sustainable procurement strategyl NJA {SC fea@nfigh-ievel decision
makers vorked closely with WWHRho supportedthem in workingthe FSC chain of
custody(a bottom up approach to sustainable product), undertook Carillion process
auditsand providedyuidance. In this role WWikorked directly with a range of network
actors from theraw material suppliers, manufacturers, UK wholesalers@mdractors,
includng a few operating at the demolition stagéhe UKGBC hastrong industry
partnershipsand works with many different network actorgo developa holistic vision
of construction They identifiectheir functionas one that would#nite the UK building
industry using sustainability as a catalyst to positively transform the places people use
every daf2(UKGBC, 2018bThis pan sectoapproach is refleted in their current
membership which incorporatesnvestors, clients, archités, contractors, higher
education, product manufacturers and charitie¥he fnal group that emerged as a
crossindustry actor was the Qupply Chain Sustainability School (SCSSThis had been
founded primarily by main contractorgo support increased sustainability knowledge
amongst SMEs. liias increasingly movesivay from its originaiaincontractor base to
engage with others in the preperational,construction and use plss Its vision is to
crS | (aSworl class collaboration to enable a sustainable built environ@&ESS,
2018b) The three organisationsprimarily address sustainability through network
influence and knowledge developmiralthough WWEF, in itsupport of FSGngaged

directly with the provision ofesporsibly sourced products.
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Tablel5: PrimaryNGO and enstruction sector organisationglentified by Carillion SC team
operating at multiple Ife stages of arasset build

Organisation Knowledge Accessed by Knowledge used to:
WWF (NGO) FSC, nature 1-2 Senior Supply Chair| Support discussion
conservation, Managers with some suppliers.
ecological Production of internal
footprinting communication
materials for SCeam
UK Green Building Environmental Corporate Sustainability] Corporate support for
Council (UKGBC) (NG( aspects of buildings | team client guidanceg
including carbon, external stakeholders
water, materials and
waste
Supply Chain School | Sustainability SC CSO on board, 1000 Carillion
(Industrybody) information for Senior SC team on suppliers registered,
SMEs, Key industry | working groups and sub| suppliers engaged in
topic working boards workshops, repord
groups, engagement in AR.
with Universities

Other actors, whilst not operating across the whole network, did have expertise in
lifecycle thinking. SC teams identified RIS&eral ofthe major consulting engineers
and the Building Research Establishment (BRE) as experienced in inggiuewhole

life perspective of an assetAdditionally, nany manufacturers had undertaken EPDs,
although they remained poorlynderstoodand appeared to be a sales tool rather than

a methodology to engage with tHgecycleimplications of their own pyducts(D8).

4.22 Sources of information and skills

Other organisations mentioneduch aprofessional bodiethe Royal Institute of British
Architects RIBA, the Royal Institute of Chartered SurveydrR@} the Institute of Civil
EngineersICH, the Chartered Institute of Buildin@€ (OB, andtrade bodieghe Mineral
Products AssociatiotMPA), UKCareghe Construction Products AssociatidbRA, and
the Civil Engineering Contractors AssociatiGeCPoffered varying levels ofjuidance,
and skills development on sustainability issues. Professional bodies incorparate
sustainability into their CPD programmasd severalhigh-leveldecisionmakers in the
supply chain team had seen construction bodies such asah@ERIC®perating as
platforms for coss network collaborationn sustainability issug®9). The supply chain
team recognised the work being carried out by these groups and identified them as

source of information on sustainabilitySurprisingly BuildUK the UKO2 y (i NI O 2 NI
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industry trade baly (recently formed by the anhigamation of a main contractoaind

other buiding contractorgroups) offeredno support or information on sustainability
(BuildUK, 2017 Supply chain teams also identifietlustry researclstandardsgroups

BRE and CIRBS offering knowledge and tools to suppaustainable build. This was
especially the case with BRE who operated the BREEAM and CEEQUAL standards, the
main mechanism for ggrationalising sustainable build across the netwdtlowever
engagement with BRE was limited primarily it appeared due to a perception they were
Wiz22 SELISYaAidSQIchaniedrégmiid ®Ernnedzfundédzbody € & A NJ

commercial enterprise

4.23 Directsuppliers

Upstream within the supply netwek, there was a strong cluster of organisatiahssely
linked to theconstructionprocess and sitevith suppliers, wolesalers, consultants and
sub-contractors featuring stronglynidiscussions with all decisiamaking levels of the
team. At the preoperational stagesenior decision makers in the SC teavorked
directly with mgor raw material(primarily aggregatesgnd product manufacturers for

key prodicts such as concrete and steBlichcollaboration,however, appeared to be
dependenton contract typeand package structuré.he final life stage of a built asset,
demolition, was for many major innaity building projectsthe starting point of a new

build for the main contractor. ICNJA t $Ckeany fteguently worked withrdemolition
companies, land reediation and asbestos removal firmislentifyingthem as part of

their upstream supply chain. There were no examples of engagement with demolition
actors as part of building developmieto ensure moresustainabledeconstruction.
What was most apparentin the direct supplier structurevas a reliance on sub
contractors to deliver packages of worknalysis oCarilioQa / / { 20l6ampuall y R
procurementspendidentified that 81.9% of spend was with just 181 companies and
that of the top 80% of spend60% wvas procured directly with sulzontractors This
resulted in theSCteam beingdisconnectedrom many product and service suppliers
operating below Tier la sairce of SCteam frustration. Onecategory manager ned

Wven when we asithe subcontractorthey worQ i a1 @ ¢K2 (KE@WNBE 42|

4). The primary form of engagement with these suppliers was through tendered
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contracts and contractually binding spkcations, with risk passed to th main

contractor by clientsand thentransferredby themto sub-contractors.

Despitethis strong focus on subontracted packagedragmentation, driven byasset
variation andhe need forflexibility, wasreflected within/ | NJA {TierA Sugpliebase
Data extracted from the Carillion supplier database int&aper 2016 identified 16599
suppliers on their internafMy Registe® Rl G 6 4SX 2F gK2Ye. pT n
approved for procurement. Theaance of suppliersvas either unaccredited or
suspended due to lapsed insurance or adiation. This was pmarily due to the
requirementthat all revisions to supplier informatidmad to be, by the Carillion supplier
team, before their details were aendedon My Registet. Carillion had noselecteda
databasestructure that wasdirectly editable by their soply network and de to the
scale of the databassuppler data waghereforeonly updated every two year€arillion
codedsuppliersby construction phasespecialism, locality and siZEhissuggested that

the company needed to be able to select framide range ofunction specifisuppliers

that were required to meet variedoften short term (episodicand place based, project
specificdemands This position was supported by an analysis of projects underthaien
CCSluring 2015(Figurel5). Here702 separate projectéas defined by Carillionyere
noted, ranging from small schools to infrastructure and major hospital developments.
The projects were at all stages of constructitnom start up to post comigtion, and
included a number providing post build servicdhere was no direct relationship
between the number of contractors and the value of the project, although as expected
multi-million-pound flagship projectaere operating with a high numbers «fuppliers

on a site

8dae wSIAAGSNE 4 I, But exteriNllyfprovidedysapalier deSoidLdriagment system. It
held financial information, regulatory andigainability data. Each supplier uploaded their data and was
required to review their information every two years. All procurement team members could access My
Register to review supplier data. SPI supplier ratings created by project managers coulddaebyghe
Carillion SC Team.
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Figurel5: Number of suppliers per Carillion project 2018arillion procurenent data CCS
JanDec 2015)
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To understandthe scale of the procurement proceszarillion purbasing data was
analysed using Cart f dpéngdcOb@e software Thisprovided information orspend by
project and by supplier. Thenalysisdentified that between Januasipecember2015
23,146direct payments were made by Carillion CCS 829 suppliers.Further analysis

of this materialusing a pivot tablebased on an excel extract of project specific
procurement data, highlightethat 66.6% of suppliers Carilliggrocuredduring 2015
only worked ona single site, i.e. they were highly project specifiith just 1.21% of
suppliers workng across 25 or more sit€Bigurel6). Those who opeated agoss the
widest numbers oprojects i.e. 100350, were primarily service providers, such as site
equipment suppliers office stationary providers, food retailers or construction
wholesalers.This scale of project delivery, number of suppliers and the siloing of
suppliers limited most engagement on sustainability issues to a transactional level and

provided little basis for collaboration.

122



Figurel6: Percentageof Carillion CCS suppliers servicing multiple projects 2@Qarillion
procurement data CCS Jdbec 2015)
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The Carillion procurementlata was not available over a longer time period due to a
change in sdWvare and data capture processes. It is howewatran unlkely assumption
that whilst further analysisvould have demonstrated a greater number of suppliers
operating across more projectsver time, it would remain a highly fragmentedsite

specific,supdier base.

The review of the procurement proceatso highlighted thatvhilst Carillion did record
spend at a category levaletailed procurement requirements were held at a project
level Carillion had no companywide database of products procured Herassets it
constructed; this wagentified as being?ii 2 2 O 2 Y-5)#an8 thevalde/ofshaving
this data was questioned(0. It was also difficult to managasa high proportion of
spend was througlpackagesdelivered bysub-contractors.Discussins with the SC
team confirmedthat i K S NBScurgentljino #al contact below Tier 2 (note: Carillion
¢ A S NSGRALY [tails of Tier 2 and Tier 3 supplieiscluding those suppliers whose
products embodied a high proportion of the environmental andigbmpacts within an
asset,were not held on the company database {8COnly Category Managers, who
were operating across project boundariesd multiple supply tierbad their own more

detailed recordsof key Tier 2/3 companie$td keeptrack of poducti | Y R & dzLJLJ A
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(CM5). Consequentlyat a strategic levethe Carillion SC teawtid not have access to

productprocurementdata.

4.24 Designers and clients

Downstream connections between the SC team and stakeholders were linfitesl
main contrador did not appear to have any direct connection to the built asset user
especiallyin the caseof speculativéy built assetsThe range of engagemeniscluded
examples such aB8arillionmechanical and ettrical engineering (M&E) staff working
with facilities managementteams at hand over phase Others downstream
collaborationswvere identified ormajor contracts especially those linked to Ritlother
assets where Carillion was managing the site post bild these projed there
appeared to bewider team involvementwith clients, supporting build and facilities
managementdecisions Only SC team high level decision makers and one category
manger had regular client (developer or quasi Government) engageveatium-level
and highlevel decision mieers ato cited engagement with designeasd engineers
They also engaged withore specialised services such egal organisations (@ b,
D10).

In summarya broad supplier basewith limited multiple engagements isecessary to
satisfymultiple, local prgect deliverylt is clear from the datahat supplier engagement
was primarily aformal or transactional process, managetirough contracts and
specifications However the reailts of interviews and discussions wouldlicate that
relationshipsdid existbetween different individual®r companies vthin the network
and that thesetranscenakd project boundaries Theserelational connectionsncluded
individuals who had previouskyorked together, had developed buying relationships
over many years, or metrmopanindustry working groupsThis type of connection
appearedto present anopportunity for overcoming fragmentation and engendering

increased collaborationThids explored further irchapter®6.

4.25The Intracompany networks
From these discussiongth Carillion teams it was clear thahderlying thidarge,

complex,external networkwasan equally complextra-companynetwork: that of the
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intra-company actors. During interviews, open responses in surveys, meeting notes
and observations a wide raa@f intra company groups were identified lagving a
function withinsustainablébuild andprocurement. Althese sourcesvere coded in
MAXQDA anth Figurel7 this data has been represented in a pie chaie chart

illustrates the sixteen grqus, noted by participants

Figurel7: Number of timesa Carillion intracompany team was mentioned in connection
with sustainable procurement (source: interviews, surveys and observatiof$52017)
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Commercial Team, &

Work winning , 11

Sustainability
Team, 11

Operations, 16

Category
Management, 38
Supply Chain Team,

30

Key: Labelmdicate the intra company group and the number of mentions recorded in interviews, open
responses in surveys, meeting notes and observations.

Whilst thenumberof times agroup haseen referred has been presentedtime figure

abovethere are two flawsn the data. Firstlythe term ddesigr€ is a very general term

used by Carillion to denote architects, structural and mechanical engineers and other
designers. Wilst codedasintra-companyactors it isin factdifficult to allocat between

intra and inta-company organisations. Supply chain teams used the term
indiscriminately to define anyone with that role. Within Carillion the function
NBaL2yairofS F2N iwWstHn tddpbrhtighal Bcfivedy Refe désétiBed Of A S

asR S a A\SERM?2) It must alsobe accepted thathe number of times designersare
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referred towill have been impacted by the direati of interviews and further narrowing

of research focus. Howevehe datadoes still offerseveral points of interest, soenof
which are explored in more detail within thibapter. Firstly, that the design tea has
such a dominant position, even allowg for allocation issues.d3ign is repeatedly
identified by the supply chain team as a point where Carillion should havgrdatest
impact onsustainable buildinternal cesign 6§+ Ya | NB F Ndza GaNthel SR
tender and construction phase veryitle can be changed (D-HD). Category
management was also flagged as key to sustainabllitg.team is comprised of expert

in a variety of build elements and they work directly with manufacturers to support the

supply chain team with supplier and prodwselection.

Major suppliers are seen by the SC team as strongly advanced in their work on
sustainable processes drproducts but often invisibleas they operate through sub
contracted packagesCategory management were unusual in operating as a €ross
companyteam, working acrosdusiness ung and project boundaries. They have also
occasionally worked with clients directly support building design, especially in areas
such as building claddingdCMD). The role otategory managementin supporting
collaboration isimportant andconsidered irgreater depth irchapter6. Both corporate

and CCS business unistainabilityteamshadrelatively low level of mentionsvhichis
surprising in the comxt of the discussions. They appear to be primarily viewed in
connection with corporate KPIs, primarily FSC timber and SMEs. Finally, in an industry
where information flows are caplex and risk laden it is notable that the supplier
management team receds only a small mention, especially as @éivy Registed system

they manage is the primary data capture method for supplier sustainability details.
Building information management (BIM) was highlighted during discussions as a

developing methodology for da managment.

4.2.6 A comparison to existing literature

In the UK construction sector fragmentation is identified as the basis for poor
productivity, limited innovation, wastefuess and inefficiencfLatham, 1994, London,
Kenley 2001, E.C Harris LLP, 2013)his statement, or similar, appeaunscritically

guestionedin the opening literature reiews of most papers written about the sector
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and this structural facet has becomegarded as a major problem in the development

of the industry(FernandezSolis, 2008, Morledge, Knight&ada, 2009)Fragmentation

is also considered a feature created by the unique sectoral context of construction; a
position questimed by Green et §2005) Indeed, examination of literature beyond this
industry suggests thatfragmentation of a supply network is not unique to the
construction sector but is seen to reflect a general chang¢® dza A y Saad LINR FA €
greater move to competitive global supply chains, generally comprised of specialist
smaller operéing units (Christopher, Martin, Ryals, 1999, Handfield, Nich@&99)
Indeed Cox and Wartenb€2018) note that most Fortune 500 corporatisnhave
transformed their productiorover the last thirty years, moving away from producing a
product, from start to finish to subcontracting production to multiple firmsMuch of

the research considering fragmentation in the construction sector, hagséut on
understanding the deficiencies and identifying solutions that enhance the coordination
of both contractors and suppliereand designers and main contractors the supply
chain (Dubois, Gadde, 2000, Vrijhoef, Koskela, 2000, Segerstedt, Olofsson, P04.0)
researd, whilst it has addressed many perspectives suchlagstics, purchasing,
transportation, operations management, marketing and R@bbjarn, Freytag & de

Haas, 2011has not focused specifically on sustainability.

Whilst economic benefits are derived from this highlyifdxoperating model, adopted

by the construction sector as a response to market demghddiken, Szen &

9y oAel 236t dzZ Moy y Ifragindntaor doBs cehteRARSBIEL wiven 1 H 0
addressing major sustainability issues. One example ofighise issues otlimate
change, whichan only be addressed at a systems lg¥hkse, Kolke, 2010, Seuring,
2013) It is surmised that individual companies, reliant on their supply network for goods
and services cannot tackle sustduilday on their own(Krause, Vachon & Klassen, 2009)

and that they must meet the challenge thrdugpint efforts(Seuring, 2013)Consistent

with this position the literature idntifies collaboration and governance as powerful
tools for facilitating sustainability initiativé¥uro, Russo & Perrrini, 2008hd effective

supply chain strategigg-awcettet al., 2012)Seechapter?2 for further context).
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Considering the importance of fragmentation aonstructionthere appears to be
limited research on the sectoral structure of fragmentation. Using search terms
fragmentation, construction and supply dhg, and fragmentation, building and supply
chains only twenty papers were identified using the Scopus seargime&nOf these
none specifically addresseddlopic. The majorityof these papers focus on potential
solutions to the problem ofragmentatian, such as the use of BIMr Industrialised
Building Systems (IBS) drey provide further analysis ofthe barrers that limit
collaboration and integration. The findingstbé researchpresented here contribut¢o
a more nuanced understanding of the smespecific nature of fragmentation and its
impact on sustainable buildEmerging from the analysiare the chaacteristics of
construction fragmentation;

1. A supply network in constant flux

2. A numerous, changing, and occasiocl&@nt base

3. Episodic and ugue product creation at a project level

4.2.6.1Complex and fluid networks

Constructionliterature haspreviously, primarilyfocused on linear supply chaibsit it

is clear from the analysis of engaged stakeholders that the main contractor is operating
amongst a highly complex, interconnected, network of actbronsidering networks
from a global production perspective, Coe et al (2008) identify that networks are
affected by space and time and are highly variable and that this contingent nature is
integral to their operation. This research would concur with this perspective, and that
congruction networks also conform to the definition by Carter et al (2015) that the
supply network operates as a dynamic system which is difficult to predict and control.
They identify that these systems operate in a constant state of change and with multiple
interconnections, both across tiers, and upstream and downstredhe research
supports the assertions of Dubois (2000pnfirming that suppliers shift tier position
between projects, and boundaries are blurred, as companies flex their offers to meet
project demands. For example, in some projects a supplier may incorporate logistics in
the procured service, for others they provide just product and in others they rffay o

product and specialist installation laboutt is not surprising that supply chain
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management has only poorly been implemented in the construction sector when faced

with operating in such a dynamic network of netwarks

The complexity of actors withiithe construction supply network is frequently noted but
analysishas primarily focusedrotwo groups of project stakeholderthosethat are
primary participants andirectly involved in the projeat.g.designers, main contractor
(inside), and secondarystakeholders identified as communities and users (outside)
(Newcombe, 2003)Emerging fronSC team commenis the identification ohot only
commercial companies interacting to create a built asdes, insiders oNewcomb&
definition, and those directly affected (the outsiderbut also two further key
stakeholder groups; influentiaon-governmental and governmental organisaticarsd
those of intracompanyactors, specifically in the context of this researclgsé of the

main contractor.These groups amepresented inFigurel8.

Figurel8: The four construction stakeholder groumerived from Carilion team perspectives

Commercial
Stakeholders
Intra- (main contractor,
designer, client,
company suppliers)

teams

Community

and Users

The SC teamgosition the intracompany network, which constantly ferms around
project demands, as a key element of the supply network. They recognise the
importance & U KS O2 Y LJ yudcfohal igternAl stxudzire] ds a reflection of
the industries wider dferentiation of expertise. They accepted that functional
departments of a firm must differ from one another because they differ in their tasks,

goals and peods of operational focus. Lawrence and Lorsch (1967) conceptualised an
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2NHI YAT I GA B tema of Both Nife@iitiatididand integration believing there
was a need for the intr@ompany actors to cooperate OKA S@S G KS 2NAIF yAa
However, withinCarillion tensiors were observed between theeed to meetcorporate
goalsand those required to achieve project deliveryrhismisalignmentextended to
sustainability where corporate strategy and project implementation frequently failed to
align. The internal complexity of focal firms, and their multiple interrtakeholders is
also recgnisedin the context of sustainable supply chain mgament (Andersson,
Sweet 2002, de Bakker, Nijhof 200@pvernmentvas also identified in ikresearch as
directly influencing network fragmentationAs a major construction clientuplic
procurement argets required 25% of public spend to be with SMiEkeedirectly or
through supply chain@UK Government, 2018c)his affected supplier selection at both
main contractor and Tier 1 levels and increased operstlocosts;requiring greater
engagement, monitoring ahreporting. The finalnon-commercialgroup identified by
Carillion staff was the loc@lommunity andthe eventualasset user. Community was
fragmented by time and place, often being associated withgiggect siteand delivery

of client requirementsit was most frequently managed by site specific engagement or
at a corporate levelthrough organisations such as Business in the Community (BITC)
and Hospice UK ¢ K S & Brovinldd la fbéus for staff vehteering activity a large
element of the/ I NA fsdcialzysQiaability work.Whilst this wider network was
identified as a critical feature, in supply chain management literature, for the
empowering sustainability actiofseuring, Muller, 2008lHassini, Surti & Searcy, 2012)
it should be noted that thend user of the built asset or infrastructure was invisible to

Carillion teams and more generally disconnected fromsheplynetwork.

Despite operating within a network, theelationships between network actors
continued to remain primarily dyadic, i.e., between the client and main contractor
(Akintoye, McIntosh & Fitzgerald, 200&) main contracto and Tier 1 suppliefKing,

Pitt, 2009) ¢ KA & g2dzZ R O2y OdzNJ gAGK /I NRffA2Y QA
structure. The term SCM was recognised by Carillion, they operated a supply chain
management policybut there was little evidence of this resulg in wider management

of the construction supply networkAs highlighted irprevious studiesmanagingthis

complex network through the application of supply chain management (SCM)
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techniqueshas made only limited pgressin improving strategic cordination and
longterm network performancgVrijhoef, Koskela, 2000) his research suggests that
the strategic positioning of theategory management teamenabledexpertiseto be
utilised to developcross networkengagement ApplyingSSCMas a methodology to
manage thesupplynetwork to achieve sustainable outcomess not mentioned during
any interview, survey or conveson. Management of ugtream and downstream
suppliers waprimarily limited to Tier 1 suppliers, andeasignes. Srategic managment

of the networkto support sustainabilityby Carillionywas minimal

4.2.6.2Numerous andccasionaklients

Whilst networks operate through intezonnected relationships between alhgaged
actors (Hoejmose, Brammer & Millington, 2012hey are frequently identified in
academic literature abeingW RNA @Sy Q orétiony; aci@alldhepzirlylZocal
point (Segerstedt, Olofsson, 201@)nlike a manufacturing sectqrsuch as aerospace
where a small number of large, technically skilled, mature focal corapainive market
requirements, the construction sectorhas more numerous and occasional clients
(Green, S. D., Fernie & Weller, 2Q@5ljents may be highlknowledgeable operating
over long time scales @rct asshort term, speculairswith little knowledge of the build
process. This creates variability wththe sector and is aource of further
fragmentation(Chens, Bryant, 1984, Pries et al., 20dd)construction supply chains or
networks the customer operates as the focal companypreparingthe design and
specifications of a built assefheyappoirt the main contractor angrovide funding for
the built asset. Indeed, there is strong evidence that meeting customer demands is
prioritised over the many other stakeholder ned@reen, S. D., Fernie & Weller, 2Q05)
Clients managing infrastructure developments appegravide greater stability for the
supply network in which they operate. They are prima@yvernment funded and
operate on framework contrast or work on long term national programmesg.g.
Crossrail These projectsffer suppliers the time talevelop relationships and engage in
greater collaborative working. Carillion teams contegbthe relative stability opublic
contracts with the short temism of private developersvhere continwbus competitive
tendering limitedlong term corporate collatrative reldionships. For the latter &ch

project operatedn isolaton and, project learning remained confinéd the experience
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of individualsrather than shared across the networlg point alsohighlighted by
Thompson (1998) Where short term or infrequent relationshipsccurred there
appearedto be limited trust, high risk and a strong focus on lowest coss réEistricts
both the client aml main contractor appetite forchange to tested processes and
approacles(Dubois, Gadde, 2000)

4.2.6.3Episodicsupply

There has been limited research time fragmented orepisodic castructionwork on

the composition of main contractor supply networkshis is despiteconsiderable
literature considering the role of the constructigumoject andits relationship to aupply
chainstructure (Clerns, Bryant, 1984, Dubois, Gadde, 2086®wever, considering this
episodic or time fragmented structure over multiple contiguous projects has received
less attentionMain contractors rely onraongoingflow of projects to generate income

and this haded to multiple projectbased supply networks, overlaid with longer term
transactional networksEach project demands shortterm supply network, created
specifically to meet a unique client produdgt KS |y f @ 3A& 2F [/ F NAf f
during 2015(Figurel6) reinforces the view that that only a tiny proportion of suppliers
operate across multiple contiguous projects. However, in the longitudinal evaluation of
suppliers noted in Section 42 analysis of procurement data suggests that longer term
relationships may exist and at a more strategic level. The supplier base may not be as
fragmented as first assumedvhen considered bykey product or serviceAccess to
procurement data at this lest of granularity is highly unusual and offers an insight not

seen within the existing literature.

Another effect of fragmentatioyor sector specialisatigrias been the acceptance that

a firm does not require to have all the knowledge necessary to uakeratask, but it
may need to draw on stakeholder experti&&rant, Badesuller, 1995)Historically the
supply network literature has focused on leteym relationshigs (Zacharia, Nix & Lusch,
2011) Such longeterm collaboration is seen as a precursor to both effective supply
chain management and more recently sustainable supply chain managei@Geid,
Seuring & Beske, 2010bh ondruction episodic networks,lbactorsin the project are

focused on the delivery of thkuilt asset. This appears to cregtewerful, short term
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relationshipswhere problem solving is a key element of site actiBgsed on a sample
of 473 companiesni construction, manufacturing, transportation, communication,
wholesale and retail trade industrie€acharia, Nix et a(2011) identifies that
collaboration did occur in episodic networks but this required comparne both

absorptive capacity and collaborative process competence

4.3 NoncAlignment: multiple goals within a fragmented supply network

Each organisation, each maagtor type and even each professional body represented
within the supply networkappeas to have their own sustainability goals and
aspirations. Even within peers, operating at the same point within the netwidilerent
business drivers and market difeartiators engender a range of sustainability focused
actions This proliferation of gda and associated metrics was raised as an issue by
suppliers and featured in industry discussion. Main contractors, such as Carillion, were
being forced to consider iges such as embodied carbon reporting fofrastructure
clients and for many majdBovernment ledcontracts provide data on SMEs and social
value. To understand the level of fragmentatian initial analysis of the Annual
Sustainability reports (2012015) of Carillion and four of its peers was undertaken. (This
work, and other comparativéSR analysis is availablefuti in Appendix 2and the
methodology is presented ichapter3, Section 31.2.2.). The analysis identified multiple
different actions and processes but for the purposes of clarity it fugher simplified
(seeTable16) to present the most common areas of sustainabibtygaggment and

reporting.
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Tablel6: Analysis ofannual sustainability reports 2014/15(Balfour Beatty plc 2014, Carillion plc 201%kanska 2016, Keir Group Plc 2016, Laing
O'Rourke 2014)

Reporting and Standards Primary areas of sustainability reporting Areas of developing interest
Promote Indentifying
buiding to value of
GRI Signed up t{Environmer sustainability
Reporting |UN Global |tal Community|Environmer|Staff and |to the Scarcity of |SustainableNatural
Company |used Compact |standards |H&S Health Ethics support tal Skills business |Materiality |resources |supply chaijcapital
Balfour
Beatty yes yes yes yes Limited yes
Carillion  |yes yes yes yes Limited yes yes yes yes yes yes yes
Skanska yes yes yes yes yes yes yes yes yes yes yes
Keir yes yes yes yes yes yes yes yes yes
Laing
O'Rouke yes yes yes yes yes yes yes yes
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Reportingis particularly strong for environmental issuggrticularly those related to

the construction site process and company operation. These issues inclaste,

carbon (scope 1 and 2 emisss) and to a lesseextent water. Skills and staff
development also feature stronglifrom a wider network perspectivel @arganisations
O2YyFANY (KIG GKS@ FINBX o6fS (2 ONBFGS adNd
BREEAM, CEEQUAL and all agtpweimote this to éents. However, the researcher also

looked at the reports for issues which were of increasing concern to industry
commentators and sustainability experts. Here a smaller number of main contractors

were focusingon issuesmpacting beyod corporate boundass, such as scarcity of

resources, and natural capital as well as the economic valugustainabilityto the

company.

Interestingly, ina sector which is noted in academic literature to laging on
sustainable supply chain managemeall organisations offered commentary on their
support for sustainable gply chains. Aits most basiahis was little more than an
extension of their Health ahSafety programme to suppliers bubre frequently it was
identified as increased communicain with Tier 1 suppliers. Three of the five
organisations mentioned working with local businesses and SMEs (a requirement of
Government contracts), othes had sustainability charters and were offering méeg-
buyer events, workshops and toolbox talks.eCeontactor was working wi cloud
based suppliersAchilles and Constructionline to map and support their Tier 1
procurement. Achillesonstructon databasehas 180 buyers and080 construction
suppliers listecicross North and West Europ&chilles, 2018)t, and $smilar companies
offered cloud-based software to reduce repetitive questionsdamprove irformation
flows across networks. This wasen by(i K S A NJ Chielpirt§) Yréade transparéicy
through the supply b & §4€ineken 2016)Carillion had elected to use an internal
system, My Registeg which reliedon supplier sefeclarationand where sustainability

data was unaudited.

Analysisof the main contractor peer groupuggested thawhilst there was develapg
work with the supply chaiand with clientsmain contractors wer@rimarily focused on

sustainability issueslirectly under their control; within their corporate boundaries
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Extension of their influence on sustainability isslieyond this controlledooundary
comprised oflimited upstream supply chain engagememrimarily through asub
contracked supplier audit functionThey also offered some supplier upskillicgrried
out limited mapping andminimal scope 3 carbon reportingDownstream contractors
were working with stakeholders (primarily customers) to understand their sustainability
aspirations and ensure they were reflected back in bids and tend&kanska had taken
a stronger stanceand created a rating system for altgpects, dDeep Greeé, which
allowed them topresenttheir performance and that of thelient designedstructures
they creatal (Skanska, 2016} he variety of approaches, illustrated here at just onelleve
of the supply network, is identifiedybGovernmentas a barrier to more effective
workingacross the supply networlAt a meeting of industrynain contractorsand key
suppliers sustainabilitymeasurementequirementswere discussed It quicklybecame
clear fromthe group that everyone was ugy slightly different descriptors when talking
about outputs, goaldndicators,and targets This was confusirtg those discussing the
topic, all of whom had considerable expertise on sustainability reparting they
agreed it was\®ven more confusindgor the suppliers that are being asked for such
different informationfXD10). One major supplier summed this up succinctly during an
interview:

WeKS AaadzS 2F 3ISG0A ¢sdhowdawe collctit? o d® othdsP 6 £ S Y

collect it? Are te boundaries the same? etc etc. So therefore, can you add them all up

directly or are them some issues and then once you get around to looking the supply

chain, the merchants, the contractors. Unless everyone isgditithe same way then

AlQa OBHNRIRAFREUAASAS dzLJoQ
He also pointed out that even if these problems could be overcome by the
Y |y dzF | Odvety\piojsicihas aWifferent client. Every client has a different widd list

(SUPL0).

The analysis of the main contractor peer groimghlighted multiple approaches to
sustainability, albeit those that they selected to present to thatkeholders, buit
failed to offer an insight into the KPIs operating across the whol@lgupetwork.To
achievethis more holistic vieworganisatiors were selected from acroskfferent life

phases of a built asset within thgK The rational for the selection of the organisations
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presented inFigure19, and the methodology, are considered chapter 3, Section
34.2.3.

Figurel9: KPIs supported by Investors, Developers/Clients, Main Contractors and Product
Manufacturers (GRESB, 2016, M&S, 2015, Argent llp, 2016, Highways England, 2016, MOD,
2013, Network Rail, 2015, SDU, 2016, Carillion pid.6a, Keir Group Plc, 2014, Skanska,

2016, MPA, 2015, Kl CARES, 2016)
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Whilst this analysis cannot provide evidence of action and impact it does indicate that
organisations have createkey performance indicatorKPI$ and targets on a wide
range ofsustainability issues. This exercise, with a relatively small but representative
sample of the network identifiedinety-nine different indicators and sub indicators. It
confirms that complexity and fragmentation of repominncreases across the supply

network sectorwhenupstream and downstream organisations are considered.

Environmental issues are well represented, with waste, ene@fy,and water KPIs
being addressed by most of the supply network actors. It was velgtstraightforward

to group these indicators although metrics such as customers (measuring the number
achieving sustainable builds) and building certificatiks not easily combine with more
standard measures. Fewer social issues were identified andeanployee wellbeing,

fair treatment and skills were common across the network. The economic aspects of
sustainability proved to be the most challenging to both identify and allocate. A
separation by most organisations of financial and sustainability tepappears to
reduce or mostfrequently fail to offer sustainability indicators that link to economic
issues. This is an interesting insight when one of the most common questions

sustainability practitioners are asked#oes it mean more expenSESCD).

This analysigould suggest that network actors focus on indicators thihey perceived
were most relevant to their position in th@etwork or were required by clients or
regulators.There are several examplegich appear to validate this viewand these
have been marked A iRigurel9. Developers and Investors consider the health and
wellbeing of those in the buildings they commission or fund; Main contractors have a
large number ofindicators linked to employees and &kilThs makes sense as they
provide a service that is primarily skills and expertise based. Product Associations, in this
case directly linked to extractive industries, have multiple indicators for resource use
and biodiversity impacts. The growing nuenbf nvestors that subscribe to GRESB are
reporting on a sophisticated range of key and sub indicators ar@@e&missions; both
sending out a buying signal across the supply netwbtk potentially reflecting a
longerterm concern about asset valueshere vashowever,less emphasis on these

building standardsnjarkedCin the diagram abovewithin their indicator portfolio This
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was surprising as there is a strong focus by green building NGOs, UK planning regulation
and standards bodies on the beitsfofgreen building standard3.heindicators marked

B onFigurel9 highlight where there appear to be gaps in reportievelopers and
Investors see their impact on local communities primarily in terms ofitheand
wellbeing of completed buildings but not in terms of the construction of assets and
product manufacturing. They also fail to have metrics to measure sodQi@sisBross

the supply network, it appears that this responsibility falls to main contrgcand
product manufacturers. Surprisingly only product manufacturers are measuring the
economic impacts of resource use and scarcity. At the time of this analisisoitable

that no network actors were testing Circular economy indicators other tharseh

associated with traditional waste recycling.

If the sectors selfleveloped indicators lead to multiple measurements, different
emphasis and assumed responsigillly actors it was interesting toonsider ifan

increased focus ostandardised reportig was able to enhancerossnetwork goals. A

small number of industry organisations warsing global reporting frameworks such as

the GRI index othe Carbon Disclosa Project CDPand social indices, for example, the

UN Global Compacihere was alsonaincrease in major UK construction companies
committing to support theSustainable Development Goals (SD@lich had been

agreedby the United Nations in 2018NSD, 201® / F NAf t A2y Qa O2 N1J2 NJ
team had identifiedthe { 5 Da G K& &2 NI RQad RSOSt 2LIYSyid NERI
year€and saw the global goals as a framework that tfetognisedhe relevance of a

whole sysem approach(Picton, 2016)The adoption of the gals, a survey carried out

by the company with key stakeholdars2016 and theitongterm commitment to FSC

chain of custody, provide@ case study tcexamine if the SDGs could unify the

construction network

The analysis, represented Trable17, considers how stakeholders in the FSC chain of
custody perceive the importance of different SOfased on theidifferent perspectives
with the supply network. These were derived from three sources, a matgrilitvey,
/I NRAf f A 2 y<aimabilityy Redert fand fardZ=SC publication on SDGarillion

undertook a major materiality surveyn 2016 asking staff, clients and other
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stakeholders to identify the goals they felt Carillion could effectively support.
Stakeholders identified five gos|l all of which focused on social equality or business
innovation. In 2017, Carillion published its Annual Sustainability Report identifying the
companies supportor nine SDGs. Additional goals had been incorporated byliQaril
recognizing that the boarand corporate sustainability teamentified additional goals
addressing their supply network (SDG12) andironmental issues (especially SDG 15:
Life on Land) (Carillion 2017). The Forest Stewardship Council carried soutla
assessment and idenigfd that, for those within the supply network, FSC accreditation
supports 11 SDG goals and 35 targets (FSC 2016). F6uB@ihable Consumption and
Productionis one of the goals to which they aspire, closely alignedtéhimber value
chain, but, hey do not see it as a primary focus. FSCebet that another goal, SDG
15t Life on Land is most relevant to theiwork, specifically target 15.2%rogress
towards sustainable forest managementhe goals selected by eaclaleholder are
highlighted inTablel7.
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Tablel7 Analysis of SDGs across an FSC supply network (2016), (FSC 2016, Carillion 2017)

STEENEEE Forest Stewardship
Development Goalg ) Carillion plc Carillion Stakeholde
2015 Council

1. No Poverty FSC Additional Goal
a4l (o s Vo[-l ESC Additional Goal;
3. Good Health an
Wellbeing
4. Quality
Education
5. Gender Equality| g=IeFAG s [[ile]gtzINElo 1
6. Clean water and
sanitation
7. Affordable and
clean energy
8. Decent work an
economic growth
9. Industry,
Innovation and
Infrastructure
11. Sustainable
Cities and
Communities
12. Responsible
Consumption and |6 s[[i{e]gtzINElo 1
Production
13.Climate Action |85 e[iile]aEINETE
15. Life on Land FSC Primary Goal
16. Peace, Justice
and Strong FSC Additional Goal
Institutions
17. Partnerships for
the Goals

FSC Additional Goal:

FSC Additional Goal:

FSC Additional Goals

FSC Additional Goal:

Key: Dark panels represented SDglected by the groups

This analysis offers a fascinating insight into how different network actors perceive roles
and responsibilities within the network. Despite the SDGs offering a clearly defined set
of goalsand targets, andlespite CarilliorQQ &wenty year relationship withrSGhain of
custody only two SDGs are common betweal network partnersthose of Gender
Equality (SDG 5) and Decent Work and Economic Growth (SDG 8). Such variation in goal
alignment would suggest that the position ander@f an organisation withithe supply
network influences its view of how it can effect change and thus widaisare most

relevant.It also questions the benefit of apply top down goals across the network.
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4.31 A comparison with existing literature

UK construction sectoactorsdo not appear to have a holistic vision of sustainability
that spans the whole life cycle of a built ass&t.an industry level the U&overnment

has set high levelenvironmental and sociadtrategic goaldor the sector,primarly
focused onCQ reduction, minimisation of waste to landfill and skills developm@K
Government, 2013)The targetsfor CO NBE Y2 add RS@St 2LISRX t Ay S
budget (UK Government, 2016aand are implemented through legislation and policy
tools. They focus on key emissions areas across the life of an asset; improved energy
efficiency in buildings, greening of energy sources and realugti carbon emissions
from major product suppliere.g.cement and steel. At the level of individualpply
chain actors a proliferation of independent goals, targe KPIs and metrics was
identified by the research. In the context of project deliveryd_et al(1999)noted that
companies ppeared to develop their owgoals and value systems without considering
the impact on others or on overall project performance. Thesay be driven by
legislation (Hillman, Keim, 2001)peer pressure, client demands, moral or ethical
considerations improved financial performanc@aulrai, Chenc & Blome, 201ar a
perceived competitive advantag@Porter, Kramer, 2006identified by the network
actor. Whilst not unique to this sector, many companies have also had to deal with a
proliferation of sustainability standasdwhich are increasingly required by clients to
demonstrate googerformance (Henson, Humphrey, 2008} arillion, and other actors
within the network set targets based on annual reductions in environmeirtgdacts

and for social gsues, incremental annual gainBhere does notet appear to bean
attempt to consider targets that support the planetdsgundary approaclsadvocated

by Clift, Sims et al2017) SSCM literaturedcuses on the role of the company as the
goal setter, aiming taachieve economic, environmental and social sustainability by
integrating flows of products and services, information, capital and decisions, to provide
maximum value to multiple stakeholderayps(Wolf, J., 2011) Whilst each company
may considera wide range of stakehoér viewg | & SOARSYOSR o8&
sustainability materiality survey(Carillion plc, 2016a)they appear to respondo
stakeholderdemandsfrom their own corporate perspective.Schmidt et al.(2017)
howevernote that, whilst stakeholders magdvocate monolithioutcomes across the

supply chain, very diffent issues are salient for different companies, which therefore
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set different goals depending on their position within the supply network (Gualandris,
Klassen et al. 2015)he findings of the research would support this latter view and it is
especially dmonstrated bythe example ofveak alignment 08§DGscross thé=% value

network; even where stronglong termrelationships already exist

4.4 Inequality: value creation across the network

Observations at meetings and topic spedifiecussion identified that Carillion operated
on very low marginswhich were underconstant pressurdrom highly competitive
tendering and posaward risks This put enormous strain on the supply chain team to
look at materiapricesandseekcost reducton. As a senior supply chain manager stated
You have to understand thatthe systeind € A1 S | 3JIALF y G LINB & a dz2NB
is judged by mone@(SCRH3J. Areview of company literaturéighlighted that Carillion
operated ona maximumprofit marginof approximately2.5%, something that Carillion
staff noted was not uncommon acr®sheir main contractor peersn addition to the
construction process gjor clients, especially public sector, wdrequently looking for
suppliers who wouldleliver additonal social benefit; more SME suppliers, excellent
local community engagement aridcal upskilling butas noted by a member of the
sustainability teantthese targets are a real drain on resour@&sSA) This puts pressure
on members of the supplyetwork especially those on narrow margins, such asia
contractor. To explore theihancial ability of network actors to manage these demands
industrydatawas utilisedto undertakea sugply network profit analysis (seEablel18).
This was a small sampénd for some categoriesuch as Khitects it was difficult to
gather direct profit dataand more industry generic research was us@&BAJ, 2014)
There was a strong perception that developers achieved much higher margins than the
main contractors exenplified by SGIJVwho saidthat Where contracts were more
transparent| have seen clients achieving muchghier profit bvels than the main
contractorX X @ ® ¢ ¢ S opkn:bBok appgrdach with thelient and asked them on the
five million poundiob how much hey were making, one million(pounds,they said. Q
This analysisdicatesthat those operating within th centre of the network, primarily
engaged in the construction process, achieve least maigfithin this central low

margin zone most actors are Bey labour, skillsknowledgeand risk mitigationThe
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Carillion SGD reviewed theprofit margin analysis and agreed that this was a fair

reflection, in his experience, of margins achieved by each actor.
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Table18: Analysis of tle net profit margin, after tax within the UK construction supply network2016(D8)

i=y
(7]
g 2 & 20 2 g 5
% margin based on netprofi & @ § Z 3 8 8 IS 5
Reporting after tax/turnover (unless % % S g é’ .% ES % g
Company Year Source otherwise noted) 14 = S Oouw = < o @)
Lafarge 2016 https://www.lafargeholcim.com/Q4-full-year-results-2016 10.50%
Breedon Group (Aggregate https://www.breedongroup.com/images/uploads/articles/FULL-
Industries) 2016YEAR_2016_RESULTS_FINAL.pdf 8%
SIG 2016 http://www.sigplc.com/investor-relations/financial-performance/ 4.209
Travis Perkins 2016 https://www.travisperkinsplc.co.uk/investor-relations/results- 4.259
Mott MacDonald 2016www.mottmac.com/article/3430/report-and-accounts 3.60Y
Corporate/group/financial-news/2017/2017-06-15-results-for-the-year-
Atkins 2016ended-31-march-2017.pdf 6.209
Top 100 UK contractors 2016 2016 CN100 Construction News pre tax profit 1.509
Carillion 2016 2.409
http://www.kier.co.uk/~/media/Files/K/Kier/documents/investor-
Keir 201@relation/reports-and-presentaions/prelims-statement-2016.pdf 0.169
Laing O'Rourke 2016file:///IC:/Users/User/Downloads/LOR%20Corporation%20Stats%202016.pdf -8.75Y
RIBAJ 2014 https://www.ribaj.com/intelligence/success-begins-at-home unknown +20%
https://webcasts.derwentlondon.com/derwent038/files/Derwent-London
Derwent 2016Annual-Results-2016-Prelim-Announcement.pdf 27.60Y
Argent 201§ unknown unknown
net profit after tax/turnover
(note excludes capital gains
Land Securities 2016 https://landsec.com/sites/default/files/2017-06/AR_2016_Landsec_2.pdffrom revaluation of property, 48.609
https://cdn.networkrail.co.uk/wp-content/uploads/2016/11/Network-Rail-
Network Rail 2016Annual-report-and-accounts-2016.pdf 11.80Y
Fixed by
Highways England 2016 Government
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Despiteoperating onlow margingCarillion had a strong and lonrgtanding commitment
to the integration ofsustainabilityinto its business strategyret Carillion staf had
mixed views on this positionThey felt that clients often got a Walls Royce
(sustainabilitye 2 (&BM)regardlesf client spendWhilst many environmentatosts
were built into contracts, primarily to meet legislative requiremermthersustanahility
spend was funded from busineS@SNKSIF Ra & LI NI 2F (GKS
sustainability commitment.Carillion operated a small corporate team, funded an
external annual audit of its sustainability data, and publishechamual sustainability
report. Other corporate commitmentscluded acompanyspentof 1% of pretax profits
on community issueand staff time tosupport industry innovations such amapping
andreducingembodied carbonenhanced biodiversity managemerid participation
in industry bodieg(Carillion plc, 2016ayVhilst community engagement, often referred
G2 AYOGSNYylLrftte | & CGasiardhg aeténiof dorpodiate Rafues italsoa I f
supported client teder requirements. Thereias some disquiet at the balance between
CSR and work winning activities:
Communities area different team to dz& G I A Y.lthéyAafeiaibésiess overhead.
Clients are gaininthese benefits often akJl NIi 2 F / | NX e haRef@lly / { w 2
used he social side to getthe jop2 NJ G KI 0 Q& ¢KIF G AG FSSta fA]
local spend and local investmeteally elevated compared tNHSProject(A). | spoke
to one of the guys u@at NHSProject(B)and when he sawhe targets he said- who
would agree those it was oneup-man-ship- to build up the bi X gustainability
iy Tt IBIARYQ
There was @oncern that clients expected some major project costs to be absorbed by
Carillion as part oftteir CSR programmenesenior decision make® 2 Y Y S yiie8 R W
is still the big questionsay for local spenqd how much of a premium will theompany
LJ- & F 2 NJ { K (SeD).there were Kew pEndfitQfor Carillion for this work whilst
at Yeast when it SBREEAM oEEEQUAR (i Q& Y daérf thinking ah& budlt into
0KS Lk Ossosidin o Af Ade 2F LYSBHOB.SOGAa Aa St SOFaGS|

Low profit margin impacted strongly on the attitudes of the SC team memidéthkin
each project the SC team were clear that there wakive to cut all noressential costs;

WKIFIG Of ASylia R2yQi aSS Aa GKFd Ay GKS ol O
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put targets on the supply chain, say 7% reduction. We have to meethalenge and
sustait AT AG@ A& Yy BSGEAnan)KThis approdadtiZrédagnily afte€edthe

selection of sustainable products (D28,D10), either due to the time or cost of
innovation, increased riskffecting costs on site or post buildr where smaller volumes
offered less oppdunity for bulk discount. The latter was seeas important in an
industry where buyers were frequentfyrocuringfrom a smallrange of standardised
productswhich werecombined b form nonstandard structuregStinchcombe, 1959)
Cost cutting alsancludedthe costs associated witmonitoring and reporting. Where

possible this was passed down the supply chain (Bp, D

Elsewhere in the supply chain costs of managing sustainability informainah
performancewereequally problematical, especially where miagnergy or process wins
were limited A major wholesalemwho managed 90,000 productspted
WFor someone like Cdibn; they are probably drawing o5000-6000 different stock
fAySaod 28 2dzad 02dzZ Ry Qi | dzRAG G X Fy (KS2EX o
we could but the cost would be huge, we would have to bring a whole team toqo it
and we woull have b see a big value in(}D8: SUP7).
The position on sustainability was different within high energy using manufacturers.
Here two drives operated to improve their sustainability performancefficiency
programmes, and legislated targets such as those set by CR& (SUP8, SUPL0)).
Legslation created &level playing fieldand forced companies to innovat®lonitoring
and reporting vas a key element of meeting lelgison and improving efficiency and
was supported by cost benefits to the organisatidme inequality across the supply
network g & ySIF dfe& &adzyYYSR dzLJ o6& I sGskavabifiy G F NP
team,
Where are litle pockets of people who see the bigger picture. Stuff happens the closer
you get to the money. The further away you are it just starts to becomebtiglesc
sustainability igart of the badge of operatiordo the nS I & dzNJS W1\68A4).Q

4.41 A comprison with existing literature
The findings indicate that actors within the network operate across a range of profit

margins and that those operating downstream appear to gain the greatest profit from
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the construction of assets. Whilst this research hasaonsidered added value or GDP
along the asset chain, due to data limitations, the profit positions of the different actors
would suggest a similarity with the findings of C{#004) Using an Overall Business
Impact Assessment (OBIA) he idéet that for environmental and social issues impacts
and benefit are were not distributed fairly across the supply chain. Indeed, those closest
to the resource extraction incurred the highest environmental impacts but vecetihe

low economic gain. In #Carillion casetudy,the downstream actorsi.e. those who
design, develop and invest in the asset appear to generate the greatest profits but, in
most cases, do not incur the impacts linked to long term asset use. iosasector
study Schmidt et af2017)identified that where firms located downstream invested
more in Green Supply Chain Managemeptactices, they gained decreasing
performance benefits. However, they found theabmpanies upstream gained more
performance benefits, with lower investment. They describe this as the Supply Chain
Position Paradox. Reporting on sustainability issues are also seen by the SC team and
several suppliersas an additional expense which afeno direct economic benefith€
transaction costs of monitoring primarily fall on the upstream supply chain and clients
appear reluctant to pay for sustainability attributeswhery’ | 84S0 Qa adza il Ayl
is expected to make virtuallyjo contritution to achieving target retum or to risk
mitigation (RICS, 2018These additional costs, have been identified as barriers to the
implementation of sustainable supply chain manageme(€arter, Rogers, 2008b,
Connelly et al., 2011, Connelly, Ketchen. D.J. Slater, .2@1hgir work on green supply
chains Kersten et g2010pnd Mollenkopf & al (2010) suggest that long lasting
competitive advantage for supply chains can only occur if there is a stable and fair
distribution of burdens and benefits, something that is not evident in the construction
sector. Sule economic inequality makes meaningful change, where change in a dynamic,
fragmented network is a difficult resourgetensive process, problematic without some
form of collaboration(Choi, Dooley &Rungthusanstham, 2001, Carter, Rogers & Choi,
2015) Mapping the relationship between economic benefit and sustainability criteria
across the construction network is poorly represented in the literature and a major gap

in knowledge.
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45E\8 NE 2 ngspddsibility, but who takes action?

Oneimpactof fragmentation explored insection4.4 above indicates thatctors within

the networkseethe issue of sustainable build terms of their own position, margin and
competenciesThis raises guestion of responsibility. Do those within the supply chain
only see themselves responsible for the impacts they create lpoaltlo they recognise
they have wideresponsilility across the supply networkPo understand thiswithin

the context of the nain contractornode, the Carillion supply chain teams were asked to
consider their owrcolleaguesand ke actors within the industnandto identify those
actors responsibldor sustainable procuremen(D3, D6) They wereasked to rate
several intra and irer-company actors on a scale oblin terms of their responsibility

f SPStad ¢KS NIylAy3d tAEGSR M | a 0Segaghd Wy 2i
actor was weightedoy multiplying each point on the scale by the number of responses
per pont. The total of these results was then divided by the total number of responses
to provide a weighted averagén their responsdo this question, tested in both 2016
and 2017 the supply chain team perceived their responsibility for sustainable
procurement as high, greater than any of the other intra and inter network actors they

were asked to rate (Sdeigure20).
Figure 20 illustrates thatresponsibiliy for sustainable procurement washared by

severalintra and intercompany actors. The SC team identified they had the greatest

responsibility Whilst the main contractor had l@adingrole, they were reliant on others
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Figure20: In your opinion where doeshe responsibility for sustainable procurement lie

(Surveys 23.6.1669 responseand 24.6.17 72 response$

—responsibility Weighted Average 2017 — responsibility weighted average 2016 -
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Our suppliers Chain/Procurement
Teams

in the network also taking responsibilithnalysis of the 2017 survey data by level of
decision maker wgested that different points of conssus occurred at decision
making level. High level decision makésample size 13howed greatest consensus in
selecting Carillion SC procurement teams and Carillion operational teams (both with a
mean of 4.75 and atandard deviatior(sd)of 0.433 with slightly weaker consensus on

the role of designergmean 4.58, sd 0.493). Medium level decision makers (sample size
36) only showed similar consensus levels on the role of the Carillion SC team (mean 4.72,
sd 0.448)Variability across responses existadll other categories and in limited level
decision makers (sample size 2whilst this appears to offer interesting insight into
differences between decision making levels it should be noted that sample sizes are
small andlimit interpretation. Separateanalysis of category managers was considered
but with a sample size of 4 was seen as too small for valid statistical anSlysas.
variations between years are likely ttave occurred due tesome variation in the
respondentsrather than changed perceptionRarticipants werealsoasked toidentify

any otherintra-company groupshat had responsibility forsustainableprocurement
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This was an opeended question and received 3®mmens. AsTablel19 indicates

many of the partipants O2 y & A R S N¥&Rondi shduld ha¥e responsibility for

SHza GFAYlFOoOATAGREQ 6 { -drd SFor many pastifpantdlia sy RSy
unequivocal but others waned greater clarity, a moreuanced approach that would
maximise their impact. Asne surveyparticipant noted€ & A& SOSNE2y SQa
providing the guidelines and targets are cl€aurvey 2016, respondesainon) Another
articulated the concern that this required greatanderstanding of individuatoles;

E\eryone needs to understand ourommitments as a business and take direct
ownership within their roles where they can influence the correct business drivers &
objectves) 0 { dzZNIBS& Hsmamoo)> NBalLR2y RSyl

Table19: Additional teams, identified by Carillion SC team, responsible for sustainability
within the company (Supply Chain Survey 2083 responses

No of

Carillionteam mentioned mentions | %

All teamsg everybody 15 39.5%
Commercial 8 21.1%
Estimating 3 7.9%
Design 2 5.3%
HR 2 5.3%
Regionakenior leadership team (SLT) 2 5.3%
Workwinning 2 5.3%
Environmental 1 2.6%
Finance 1 2.6%
Legal 1 2.6%
Planning 1 2.6%
Total 38

SCteams, when asked a further question about the effeetiess of delivering
sustainable procurement, saw a major gap between responsibility of teams and their
current impact. This is illustratad Figure21, where the SC teamated all actors with
low scores(based on a b ranking, with 6 beindiighest) Theywere particularly
negative about inteicompany network actorgspeciallydesigners and clienté similar

analysis to that undertaken to assess any differences in views bethigén medium
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and limited level decision making and indeed intra decision levariation was
undertaken. This identified that only high level decision makers (sample size 12) reached
a level of consensus on the effectiveness of network actors, and then only for two
groups, thoseof suppliers (mean 2.78, sd 0.552) and the CarilBGnteam (mean 3.75,

sd 0.595). High levels of variation existed within all other network groups across all levels
of decision makers. It would appear that all levels of decision maker struggled not only

to identify effective practices but also to have census as to who these actors were.

Figure21: Where does the responsibility lie for sustainable procurement and how effective
are they in delivering this?Carillion Supply Chia Survey 201772 response$D6))

= responsibility Weighted Average 2017 - Effectiveness Weighted Average 2017
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Sustainability team
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Our suppliers Chain/Procurement
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Thissuggestsa level offrustration between client, designer and the main contractors
which affected theirability to procure sustainably This themecontinued to surfacen
multiple meetings and interview®arillioncan have almost no impact if the design brief
and spec are really tight. Should it be our responsibifly@ted SCD1. This was
reinforced by BHDwho stated that{ve) are generdly involved at RIBA stageahd at
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this point design changes are miningamainly a case of value engineering dhfe
noted that in his experience 80% of the contra@arilliontake on are at thiglesign
stage.Being able to influence an early stage also offered commercial benefiisHD
commented®eing invoved earlierin the design stagdid have advantages for the nmai
contractor. It allowedus more control over the materials and design which often gave
us a better opportunity to have higher margi&.ime pressure within contracts also
made sustainability improvementdlifficult. One sustainability team membéelt that
they were impotentto affect changgsustainability needed to be built in at the start of
contract.He was clear that this had to be very ea#fren negotiationgjo on X X lquth

is there enough time foit to be done ight? Forcontract Xwe hawe seen that we can
2dzalt GAY1SNIlFoz2dzi G GKS SR3ISG A\ MakinQa | f €
changes without being involved early enough in the processhaesto achievédout the
categorymanagement team felt there was little that coulde done if the designer and

client wereagainst environmental alternative(D10).

Inter-company actors also identified frustrations with other parts of the supply network.
Severalsupplierspicked up on the them of earlier engagement? K i LJS2 LJX S R?2
realise is you can make real innovative chaXg¥sX X dzii ¢ K | faundasSt@gstS

this messagecross you have to collaborate and discuss nmeatiefYSUP3). Another

noted Wt the pointwS IS4 Ay @ 2hé @fe R Yeks Xoous it hias already been

decided. Only when we can look tlspec staggcan we change thisy X @ ®g SQNBE @S
much at the end of the supplkhaiiSUP4). However, there was evidence that external
designers saw thecontractor and suppliers saa barrier to driving sustainability
downstream Presenting at the 8 APRES conference in 20dfhitect RoryBergin
consideredthe professionsability i 2 A Yy F f dzSy O SHe dbfsid&rddid lhis Q 0 dzA
experience that they hadiigh influence over conceijpon and design, medium to low

influence over procurement and construction and low to none over materials sourcing

and raw material extraction. He noted during his commentary tHa designers work

is often lost because of therpcurementteam. Cost istte key drivefiBergin, 2016)
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4.51 A comparison with existing literature

The Carillion sustainability team accepted a high level of responsibility for sustainable
procurement but identifiedthis within the context & other network actors and
collective responsibility. At first sight this suggests a positive basis for sustainability
across the network, where a top down approach, based on a power position, has been
found to be insufficient tadrive meaningful chang€rouboulic, Matthews & Marques,
2018) However, it is important to question what different actors perceive sustainability
G2 SyidlAtod C2NJ SEIF YL ST (KS itdadaligrojest! o A £ A
procuremnent plan was limited to: ossite reduction of materials to landfill and the use

of FSC timbe(Carillion plc, 2017c) Carillion SC team members personally identified
sustainability with awhole life approach (Calitn Survey 2016) but this was not
observed in client contracts, corporate targets or Carillion business unit processes.
Whilst this is explad in greater depth ighapter7 it would suggest that how individuals

and companies perceive their responsiké@gi changes with time, the influence of
stakeholders, personal values and company position and role within the network. Most
crucially fragmentation affects the nexus betwedrent, main contractor and designer
where a circularity of passed responsibilidgcurs. The main contractor must work to
client specifications, the designer is unable to take responsibility for sustainability as
main contractors change plans due to cpséssure and clients frequently select main
contractors on lowest cost basis. Noof the network actors were identified by the SC

team as being highly effective in implementing sustainable procurement practices.

Frostenson et al2015)highlighted that within networks the focal node iscacintable

for expanding the networkoundariesthat sustainability implies. From the analysis of
main contractor sustainability reports and the interactiorttwCarillion teams it would
suggest that the sustainability boundaries of main contractor resjiitgiis largely
focused on the construction project sittndeed, both the main contractor, and many
clients demonstrated a reluctance to take respondiilfor example, for greenhouse
gas emissions outside their direct influence. This was despites¢&nch that suggested
about 75% of US carbon emissions were found within upstream supply chains

(Matthews, Hendrickso & Weber, 2008)In the most recent report by the Carbon

154



Disclosure projedCDP, 2018B4% of suppliers within major global client supply chains

are now reporting scope 3 carbon emissions.

The final area wortlnighlighting is the ease with whiamisunderstanding of roles and
functions could occyrevenwithin an ntra-company networkThe example illustrated

in the research is thexpectation of themedium and limited-level decision makers
within the Carillion SC teasnthat supplier accreditationby the Carillion supplier
management systentiMy Registe¢, confirmedthat sustainability credentialbad been
met. In fact, sustainability details for most suppliers were incomplete, many were out of
date and they were not checked for validitypy the administrative team The
administrative team primarily saw the site aseowhich monitored suppliers for valid
insuranceand financial stability.The two teams had quite different understanding of

what the system was supplying and who was responsible.

4.6 Segregationsustainability knowledge silos

Interviews, survey outcongeandobservations identifieda third area whee network
fragmentationaffectedthe role of the main contractgrthat of dtrappeck sustainability
information and knowledgeDifferent aspects of sustainability knowledgad its role
within the main contraadr procurement process is explored in greater datadhapter
7. In this section we consider how fragmentati@ppears to restrict knowledge sharing
within the supply network and how this affects the role of the main cactoa Through
interviews withSC team members, sustainability team members and industry meeting
notes inter and intra company sustainability knowledge was mapgedpresent this in
a manner to aid discussion, a simplified construction supply networkisaalised, over
which sustaiability knowledgedata haseen overlaid.As the main contractoiCarillion

is positioned at the centre of the netwodnd the figure includes intraompany teams
within the company. Howledge silosidentified are illustrated This material is
presentedin Figure22. Three mairsustainabilityknowledge silos were identified:

Silo ACarillion corporate sustainability team

Silo BStructural Engineers/Design

Silo CManufacturers

These are indicated on tHegure below.
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Figure22: Mapping knowledge and Informatiorflows across thesupply network from a main contractor perspective
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Silo A

A small corporate sustainability team developed the companies long term Sustainability
Strategy with engagement from senior business unit Directors, guidance from the
corporate Sustainability board, feedback from stakeholders via a materiality survey and
by reviewing KPI performance. There was board support for the Chief Sustainability
Officer (G CSO) and the company had approved g@&ér plan, the 2020 Sustainability
strategy. From the strategy, policies and charters were produced, which included the
Sustainable Supplier Charter (Appendi¥igure47) and Labour Charter (Appendix 1,
Figure 50). Policieswere available on the company intranet and on the company
website. The corporate sustainability team were seen by totrmpany actors as the
LIS2LX S 6K2 WfSRQ O2YLIye adadlAylroAfAde
for company sustainabilitiKPIs. Sustainability was a complex agenda a@$@S had
0SSy W OOdzaSR 2F o0SAy3 (KS 2yfeé LISNBR2Y
corporate team had the expertise and responsibility to monitor corporate KPlIs,
reporting GRI and CDP performance data, famgreparing and promoting the Annual
Sustainability report; one of the main forms of communication with investors,
customers and other staholders. They also led the management of all graugbe
sustainability standards such as 1SO14001, and ISO906QEver, the corporate team

I Oly2¢ft SRAISR GKIG WHG + adaAadlAylroAtAde

[

[

expertise or man hours inhouse2 62 NJ 2y @S NEM)ORerchibofate A & & d:

sustainability team relied on business units to fund andweelihe strategy. Specialist
RSOSt2LIYSYyld 62N X adzOK a WySaG LRairdaagds
they could be incorporad into project costs. This limited their ability to drive actions.
To translate corporate aims into action theyere supported by the Business URBBSI

who produced a Business Unit sustainability strategy and a leadership plan with activity
needed to esure they met the KPIs. The firsRlactions in the plan were mandatory

but using his knowledge and experience tBBM offered multiple further actions that
g2dZ R SYKIyOS GKS RSt AGSNE 2 BMIWISintBnad f a
time andcost pressure€arillion lusinesaunits were focused on delivering targets that
were commercially important and vich frequently entailed major cost penalties if not

met.
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In summarywithin the corporate sustainability teamesided thegreatest level ofntra
company sustainability knowledge. Supported by a small numbedsusinessunit
sustainability practitioners thy usedthis knowledgeto direct strategy andeporting
requirements To be effective they had to transntite importance ofsustainability
issues through training and internal communications routes to drive local action
Howeveri KS 322 R A ghid@wlluatainghilityk® lssuédappeared to have
limited integration into operational practisea position endorsed by the comment
Whereis a real disconnecbetweenL2 f A O&8 I YR 2 (DBOESA)ANRey | f
exceptions to this was where they wdneked to a commercial drivesuch as customer
requirementor legal demands.g. site waste management or where they had become
embedded inbusiness standard practisegecommunity engagement and FSC chain of
custody. Sustainability practitioneroperatingwithin the companyproject teamswere
fragmented by expertise, job role and levels of responsibility @ril 2ftestruggled

to get teans to achieve even legal environmental requireméhtsBij.

Silo B

f 8

Engineering consultancies such as Aitkins, ARUP, Mott McDonald and Walsh have built

dzLJ SELISNIAA&AS Ay GKS YIylF3aSySyid 2F SYO02RASIH

carbon database (RB22014), Mott McDonald a suite of carbon tools (Mott MacDonald

2018)and Walsh noting, during the development of a UKGBC publication (UKGBC 2017),

over fifty case studies providing carbon benchmarks. They also working to
incorporate carbon metrics intdBuilding Information Systems (BIM) to support
sustainable designspecially in the infrastructure sector-(5as well agther materiab

and waste concerns. BIM has been identified by theGdiernmentas a technology
which could improve information div and greater collaboration (UK Government,
2013). The expertise ofhe consultant engineers was understood yarillion
sustainability teamsvorking oninfrastructureprojects especiallyn WNJ> A f = G K S
of knowledge and expertise lie with consnits e.g=! (0 { A y & 3). HoM@zed®hose {
working in other tams did not appear to be aware of this work. An excellent example
of this knowledge gap between experts was witnessed during an -camapany

conversation on the potential to use BIM tosass embodied carbon data during design.
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[ F NRE £ A2Y Q38 ORI, staedihiatithe SdstSfebtitie way to hoRD data
would be in offline files; it would be too difficult to use directly in BIM project files. He
flicked the screen to a live pejt and used an example of the concrete pad to illustrate
his point. Looking at the information he sa®Q data linked to the concrete and
commented;
Who put the data in on carbon?..... structural engirger X X2 S RARY Qi | &1 1
must come from te manufacture® websitecA 1 Qa | . La éhStEWé TFNRY
R2Yy Qi b didRitdr hovKit got ther@
Consulting engineers viewedmbodied carbonas a commercial opportunity, had
invested heavily in developing skills anmpactdatabasesand clarged for access. This
understandably created darrier to knowledge flows and as few Carilliolerts
requestedinformation on embodiedenvironmental or sociaimpactsat design stage
there was little internal demand-or Carillion embodied carbon dataasgprimarily a
retrospective excel spreadsheetxercise for infrastructure clients, although the

corporate sustainability team were consideriS8gope 3 carbon GRI reporting

Silo C

Major manufacturers have gained sustainability knowledge through castcteon
programmes, emissions trading schemdsiS), product development initiatives (SUP

1, SUBRB, SUF7, SURB) and resource constraints (SUR,7,8). They frequently had well

informed sustainability or environmental teams (SUPR, 3, 4, 7,8,10,11)vere engaged

with at least one industry body ($t1,7,8,10) and in many cases were owned by large

parent companies with global perspectives that impacted on UK product specifications
(SUPL,2,6, 7,8, 11). Many of the larger companies offered lifecyclechaseironmental

data for their main products tlmugh environmental performance declarations (EPDs),
something poorly known or understood by Carillion SC team (Q14: Survey 2016). There

was a sense of frustratigrirom manufacturersthat this knowledge, desloped over

time,6 & y20 0SAy3a dzaSR (2 adzZJl2 NI RSOA&AZ2Y
f20 2F GKS LINRPRdzOG LIS2LX S KIF @S 06SSy 02ttt S
320G addzFF¥ GKIFG OFy 0SS aba). AB Raliox Directdr &vel, LIS 2 LI S
0KS aAfz2Aay3a 2F GKAa (y2eftSR3IS 4l a +taz2 NB
associations are already working on some of these areas (sustainability impacts) but
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[ FNAEEA2Y Aa 2dzad y20G | aDB yhigmal®y Nsuppde LIG dzNA
adzAa G AylroAf Ade RI G OyIRedistaziyStén wakoNah difickilt / | N f
G2 | OO0 &a @arillioyi)Bpph\chainteamR 2y Qi NBFffte 2271 F 4
A Yy F 2 Nlydatégbrgmasageds, D8). They identified this being becausef lack of
demand (seechapter5) and the high cost of developing specific reports from a third
party data manager. The BIM team also saw this as a problem of information transfer
WHAGFE AYy FdzidzNE Xod h LIS yirevideNdeSufadiras2 T G ¢ | N
2LISNF GAy3 aeaidsSvya o¢gAff ain2L) SOSNBIMKAY I
However, he felt that knowledge also became institutionally trapped in manufacturer
silos due to procurement legislation;

W/ I NRffA2Y @RaNiguideihesd Workibf\cbselgaMth a manufacturer is

also an issue at the design stage. At present designers tend to inclggaari€ door

Ay GKSANI aLSOa & GKS e oopetiti@ft®y npnd&i | o 2 dz

3 dzLILJ -BIBIND 6 h

In sumnary this analysis highlights four major points. Firstly, that in nearly all cases
studied the end user of the building had no relationship or engagement with those who
were involved in the construction of the asset, and thus no influence on its sust#inabil
Sustinability knowledge was siloed within Carilion corporate team boundaries and
failed to extend effectively into operational teams. Consulting engineers had increasing
knowledge, supported by data analysis but this was identified as a commerialqbr
andonly available if the client was willing to pay for the service. Finally, manufacturers,
who had products or serviseproviding improved sustainabilitywere increasingly
frustrated that they could not communicate this with decision makes in ghpply
network. For those suppliers who were solely responding to main contractor direction
GKSe KIR fAGGES gl NBySaa 2F (0KS O2YLIl yeQ:

4.61 A comparison with existing literature

Knowledge is one of the most decisive fastotapableof offering competitive
advantages for supply chain partn¢rone, Roper, 2001, Cheng, J. H., Yeh & Tu,,2008)
however, extensive outsourcing of n@ore competencies has led to a fragmation

of knowledge across networKZacharia, Nix & Lusch, 201A) review of supply chain
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maturity in construction identified poor communicatiordue to internal and external
(primarily contractor) compartmentesation Suppliers also suggest that main
contractors lacked the specialist knowledge to fulfil a linking (Bl®ft, Badi & Pryke,
2016) Whilst this appears to resonate with the findings of this research this has no
been peviously been tested in terms of sustainability knowledge and outcomes. The
findings from the network mapping indieg that outsourcing expertise has
exacerbatedhe situation of multiple highly competent sources of knowledge trapped

in siloes.Many manufacturers have knowledge and innovative potential to improve
whole life sustainability, but they remain frustrated that they are unable to influence
design. The Carillion sustainabilityata struggled to implement sustainability practices
beyond orporate managed projects and major engineering firms are leading on many
new, sophisticated commercially focused sustainability tools such as embodied carbon
estimating. However, it appears thatigainability knowledge is not able to overcome
primary bariers such as increased real or perceived cost, benefits to profit margins and
the risk of introducing new products or processes. In considering the management of
the construction supply d@in, Green et al(Green, SD., Fernie & Weller, 2005rgue
GKFG O2yaidNMzOGA2Y LINF OQUAGA2YSNEB | NB y2i
able to think and take actionf, assuming this is correct, which wouldpsgar to be the

case for Carilliohigh-leveldecisionmakers, it maysuggesthat knowledgealsoremairs

siloed and fragmenteds it is not identified as a primary client need.

4.2 Conclusions

This more nuanced analysis of fragmentation supports the observations that the
construction sector operates as a dyniantomplex network rather than as a linear
supply chain. Indeed, it is a continually shifting network of multiplerseivorks or as
hypothesised by Fernand8olis (2008) potentially a metadustry; a conglomerate of
industries. The flexibility requiredtmanageshort term projects,initiated by multiple
clients andrequiringunique end products creates an environment in whibk main
contractor has developed expertise in managing intenstilme pressuredhigh risk,
operations Whilst, at a corporateelvel time horizons are longer, developing the
capacity forawhole-life or the systems thinking necessary for sustaitigyacross the
supply network is highly challengin@his is exacerbated by the fragmented and
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occasional nature of the client base &re sustainability remains a relatively low
specification requirement rather than the lens through which to view development.
Only infrastucture, with its public funding sits outside of this norm. Unlike many
construction developments it could be considdito have a branded identitya clear
requirement to meet a public good anitl is contractually obliged to take note of
Governmentpolicy aims. Whilst these pressures hapeovided the basis for many
sustainability initiatives it is not clear mhajor inffrastructure projects on their owrgan

create the platform to develop industry consensus.

There are major societal and intergeneratibgains with greater sustainability of build
such asreduced CQ emissions,improved working conditions, and lessast of
resources However, these benefits are frequently identified as increased costs to the
providers ofa product or service, and where financial benefits do arise they are not
equally distributed across the networklain contractors operate ah centralnode
within the network but very low margins andfew direct monetary benefits from
sustainability actionssS & i NA O G Wil or &bRity tbIbeyfasdasibléor wider
network sustainability goalsCarillion operated minimal management of the supply
network beyord Tier 1 and wherengagementdid occur it wadriven primarily by
legislation, such as the Modern Slavery Act or by monetary benffita major
manufacturer discountsDespite multipleGovernmentreports, strategies and working
groups theredoes not appar to be a clear vision of sustainability across the sector and
certainly not one that offers operational guidanaea network leveandmade relevant

to individual actors The concept that everyone is responsible comes clearly from the
research, but it remains unclear what this means to each actor within the supply
network, a position highlighted by the multiplicity of goals and KPIs, each driven by self
interest and supply chain position, rather thaa systemsbased approach to

sustainabily.

Fragmentatiorhas a major impact on the sector, affecting the m@ig y' (i NJatdity 2 NI &
to manageor lead multiple complex networks. But fragmentatias not uniqueto
construction food, textiles and other major global supply netwokksperience sinfar

issues Inequality of benefits across the network, unclear boundaries of responsibility,
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weak client demand where consumer pressure is limita@ identified as issuegithin
many ®ctors Howeverthe construction industrgloesdiffer in its multipicity of short-

term networks which continually disperse and reform around each asset build. It is
argued that thisfragmentation of supplyprevents the collaboration necessary to
implement sustainable buildYet,in thischapteras well as transactionatontract led,
interactionswe also observe relational engagement, indicating, at least at the site level,
collaborative working. We also see, beyond thousandsitefspecificsuppliers acore

of longerterm suppliers, primarily subcontractors and major maéacturers This
suggestsgreater panproject stability than first suggestedThese findings will be
reviewed in greater deptin chapter6, which focuse®n the role of the main contraor

in network collaboration.

Sustainability is a complex issueh#és developed its own language, data, experts and
a A fvenhilsensany aspects of sustainability are being implemented by network actors a
constantly shifting, constantly fragmenting amefforming network appears to limit
more effective network wide actim However, ti could also be suggested thahd
construction industries very ability to manage complexity and constant change,
although imperfectlycould provide the expertise needed to adapt sustainability as the

lens through which building occurs.
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Chapter 5:Focal company influence in the supply network

5.1 Introduction

Operating within aighlyfragmented supply network, two network actors are identified
as playing focal roles in a project supply network; the client and the main contractor
(Tennant, Ferni011b) Both actors operate through detailed contracts, specifications
and project KPhich in turn drive similar transactions with other network actors. Their
dyadic relationship is focused on the &bruction processwith risk passed from client

to contractor. Legal challenges are common practise in the construction sector and the
most frequent parties involved in litigation are clients and main contradtdékkinen,
Belloni, 2011) Whilst there are examples of imfmal social interactions across the
network, something that will be explored further ohapter6, they do not have the
reach or authority to activate whole network change. To manage network interactions
effectively the industry operates control and repmg systems through which they
structure their interactions with other§Formentini, Taticchi, 2016WVithin this highly
transactional and adversarial networthe role of the focal companyn setting and

drivingeffectivesustainability goals is important.

For the construction sector this raises an interesting question. Which supply network
actor operates as the focal firm¥lain contractors, positioned at this ¢al node, are
highlighted in the literature as thenost able to affect sustainable or responsible
procurement, but who consistently fail to do so (Glass, Achour et al. 28b®)ever at

the wider construction network levehe role of the clienis seen a critical in definig

the nature of the built asst. Thischapterconsiderghese two actors and the roles they
play in leading sustainability across the supply netwirkhe following sections several
major industry clients are examined to understandhaw is driving them to adopt
sustainable practicesnd approaches. The role of client is examined in conjunction with
legislative drivers and the position of the main contractor within the netwisrk

evaluated
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5.2 The client focal companyand sustainablity

Asobservedn chapter2, anextensive literature on the drivers for sustainable products
and services notthe importance of consumer pressure and risk to bragplutation in
initiating changes tgractises ina supply network. In the constructiogector the end
user or consumer isarely engaged in the structure design and clieets;ept forpublic
bodies,operate as unbranded entitiesAcademic onstruction supply chaititerature
focusesn the importance of the role played/tthe client, primaily publicsector clients
in driving forward sustainabilityUK costruction supply network actors, in a survey,
agreed with this positionvhere 53% thoughtélients should take the ledth specifying
responsibly sourced productollowed by architects 1(2%), and selecting contractors
(6%)(Glass, Achour, Parry et al., 201TT@understandwhat drove clients to undertake
sustainable buildin the absence oflrivers more commonly associated tvitconsumer
products five major Carillion clients were selectddr assessmentThe Ministry of
Defence, Highways England, Network Rail, Argent llp and BT OpenrEael.
represented public and private sector contracts, and infrastructure launtilings.They
also offered a mix oprocurement formats long term frameworkagreements and
shorter projectbased contractsThe assessment utilisedange of published materials
which wasreasonably straightforwartb accesdor the publicsectororgarisations, or
those wholly funded by phlic money as strategy documents, perfarance data and
evaluations werdreely availableonline. Argent llp(Private Client AAnd BT Openreach
(Private Client BYdid not publish anannual sustainability report, and the only
information available was thgiublished in anualreports, website content andnline

case studies.

For each clientheir ownership structure and drivers were identified atabulated to

allow effective comparison betweeprganisation typesTable20). The construction

type and procurement format the clients operated with Carillion were also incorporated

into the information.2 KAf ad GKS LlzofAaKSR WIHAYaQ 27
guarantees of implementation they did provide insigimto the clientsmotivationsto

act sustainablyThe issues of policy and regulation, cost and risk identified in this table

are reviewed as part of the discussion section, 5.2.1, below.
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Table20: Analysis of Client Sustainaltil Drivers 2015(HM Government, 2015, Argenlp, 2015, BT Openreach, 2015, Office of Road and Rail, 2015, DfT,

2014, MOD, 2011, ORR, 2014, MOD, 2015, Highways England, 2015, UKGBC, 2015)

Line Implementa | MOD Highways England Network Rail Private Client A Private Client B
No. tion
1 Construction Infrastructure + Building| Infrastructure Infrastructure Building Infrastructure
Type
2 Ownership UK Government As aGovernmentowned | Not-for-dividend owner | Owned by Private | Private (includes
Department company the HE is and opet G 2 NJ 2 | PensiorFund major
required to work to the | railway infrastructure. Government
UK Governments ¢ KS& | NBength/ contracts)
Sourcing Strategies. centralGovernment
body created in 2014,
3 Procurement Contract Framework Agreement | Contact Contract Contract
format with
Carillion
Driver
4 Policy Directly MOD are covered by thq It is also likely that Not Applicable; See Not applicable Not apgicable
supporting | UKGovernmens suppliers will be KPIs
Governmen | WDNB Sy A y 3 D expected to contribute
t Targets Commitments which are to the 25% Gov Target
reported on annually for SME spend,
and scrutinised by biodiversity plans, and
Parliamentary efficiency savings.
committee. (HM Highways England
Government 2015) support PAS91 to help
simplify SME
engagement.
5 Policy Policy wS L2 NI 2y ™ Highways England TKS { SONXB I | Use BRE CSR (Environmenf
Governance reports publicly on a set High Level Output SMARTWASTE To| and Social): they
-KPIs of 15 KPIs and Specification¥hdustry | utilised to manage | support the key BT
performance measures| should also set oytlans | waste 7 KPIs Plc KPIs (BT
on a six monthly basis. | for embedding the rail | reported (Argent | Openreach 2015).
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Line Implementa | MOD Highways England Network Rail Private Client A Private Client B
No. tion
AYRdza 0 NBE Q& | llp2015). No unaggregated
DevelopmentPrinciples | Additional KPIs are| data available.
and measuring and available for
reducing the carbon individual projects
embedded in new e.g.Kings Cross (2(
infrastructure, KPIs)
throughout the lifecycle
of programmes and
projects.(DfT, 2014,
Office of Road and Rail,
2015)
NR report on 4 KPIs
6 Regulation Planning Not identified as a majol National Planning Policy National Planning Policy Consideration of | No comment
Requiremen| strategic driver Framework (NPPF) cleg Framework (NPPF) cleg environmental
t presumption in favour | presumption in favour ol performance is
of sustairable sustainable undertaken as a
development but does | development but does | matter of course in
not cover specific not cover specific our industry today
infrastructure polties infrastructure policies | thanks to
regulations and
industry
benchmarks such
as BREEAM (Arget
llp 2015)
7 Regulation Other Legal Natural Environment
requiremen and Rural Committees
ts Act 2006,
8 Cost/ Value for The MOD also focus on| Quality andcost will W Improved whole

money

the benefits derived
from cost saving and

provide a value for this.

continue to be assesseq
but most significant

differentiators in

life cost analysis,
particularly for new

infrastructure, to
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Line Implementa | MOD Highways England Network Rail Private Client A Private Client B
No. tion
The financial benefits of| determining best value | optimise option
SD are seen as an are defined as selection for investment
important elementof | wS E S Y LI | NJ A decisions;
future procurement Safety Performance W improved early
decisions. (MOD 2011) S EOSt t Sy O§ estimating and
Service Delivery improved analysisf
WRSGSt 2LIAY 3 wLISNF 2 NY Iy J changes in scheme cost
whole life costgolicy based on wholdife through their lifecycle
value (ORR 2014)
wlk FF2NRI 0Af
innovation
9 Whole-life Impact on | Key focus areas for the | Srategiclongterm Vital that railway Guiding Principles:
Considerations| long term MOD are risks affecting| position is to require infrastructure is regient | We think long term
Asset its supply chain, such ag suppliers to take much | to climate changeand | X X ®® hy 32
Manageme | resource scarcity and | greater control of extreme weather (DfT | quality stewardship
nt climate change, and to | activity across the life of 2014) 2F O0dzA f RA

devebp the scope for
mitigation and
adapftion strategies.
(MOD 2015c)

an asset (Highways
England 2015b).

delivering value
over the longterm.
X & fedry 3
commitments to

2 dzNJ LINE 2 §
involvement that
often stretches
more than 10
years. (Argentip
2015)

case study of
sustainability at
Kings Cross ir025

(UKGBC 2015)
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5.2.1 Why clients build sustainably

5.2.2.1 Policyand Regulation

From the key client assessmétable20) Governmenipolicy emerges as a strordyiver

for public sector organisatiorendthroughits translation into regulatory interventions,

the private sectordGreening Governmeatreporting requirementsand other sector

specific Government targets are incorporated in publéector planning and
procurement and ardéransferredto wholly ownedGovernnent subsidiaries and arms

length organisations through organisation targets (Highways England 2016) and
contractual obligations (DFT 201&pr major infrastructure projects theris evidence

that sustainability is being cascaded across the network, asdnby S& mNetWork

w - A hey drégetting much stronger at pushing sustainal@it§ain contractors are

witnessing particularly strong requiremestto support infrastructure aénts with

embodied carbon reduction and to support communities and meet SMBets.

However, even where clients are more engaged in sustainability issunek are

attempting to drive this through the supply chathe SC team idenidd alack of client

knowledge as a major barrier to change. Ason’Ed& f A2y | OO2 dpjffldh 5 A NS C
Of ASyida R2y Qi KIFI@S GKS 1y2¢6ft SRIBSARIS OKI f & &
the smallerOf A $SERMRQ

Publicly fundedorganisations operate within cleagovernance structuresind their
contribution to policy goals are reviewed throughveralmechanismsParliamentary
Committees, independent reviewandpublic reporting Private companies appear to be
driven largely bycompliance withregulatiors. Largeprivate sectororganisationsare
only required by law taeport details of greenhouse gas emissions and more recently
on their respnse to the UK Modern Slavery Act, althougany choose to expand this
reporting set, frequatly using the Global Reportirgitiative. In addition to meeting
general environmental and social legislation such as waste management, pollution
control, and diversity and equality theipate sedor clients reviewed appear to respond
to more specific sustainable build requirementsmdanded byplanning regulationThis
was mostfrequently identified as arequirement to meet BREEAM standardghis

positionwas supported by Carillion interviewees;
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For the private clientssustainability is noas high up on their agendbut they needt
to deliver against planning conditiorgsoften they have had to make these kind of
commitments when they were bidding to develop the sitpart of how they beat of
the competition to win i€{BDD).
Similar vievs on the impact of lanning were expres$¢ & dzQtKe clieid is)dig on
communities becausé K S 2 WA SR o6& LI I yYYAYyIQBDB: FR WRNA
D: DHD). Highlevel decision makers clearly differentiated companie$orced to act
because of planning or regulatidrom thoseled by ehical or even resource and risk
concerns.There was a sense from informetligh-level decision makers that such
companiesverey’ QINS LJF NER (2 &LISYR ( KoBheywayISE Qiii 2 F i f
engaged in the concept or as one operations director do@lient AustR2 y Qi R2 A {
D 2 2 JE&ADPrivateClient Bappeared to have limitd sustainability aspirations and
provided littlepressureon their joint venture supplier (of wbh Carillion was a partner)
which in turn was reflected in the maimmtractor approactacross the supply network
Where is no real discussion with suppliers about sustainahiiitis not something that
Client Bare pushing eithd@ SGJ\). Carillion attempéd to implement theircorporate
position onFSC standarasithin the contract,but this was rejected by the client due to

existing framework agreements with timber suppliers.

As noted above clients were required to comply with regulatowl thisrequirement
wastransmittedto main contractors and other diresupplers within the network The
importance of this driver was flagged by clientithin PQQdocumentation where
information on previous environmental prosecutiomsas frequently st as a pasail
position.Froma main contractor perspective, théient would st pass down to us the
handling of hazardous waste and pollution control, which we t@adneet by law

Iy & g(D-RADO). It was also accepted that legal compliance was the baseline for waste
ay R LRffdziAzy Y wel @ans YoS gbinplianicd SHeSsucaies of
sustainabilitydepends on whais specified, which we do nalways lead of2medlium-

leveldecisionmaker, Anon, Carillion Surve3017).
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5.2.2.2 Cost

As notal in the analysis of key clients and identifiegrithg multiple intervievg, surveys

and cawersations D2, D3, D5, B, D10) it was clear thatdow price&€ and ¢cost
minimisatiore were a major focus for the supply chain team. Most clients signalled
lowest cost ag major buying criterionwithin their PQQ and Tender documents, with
price most freuently given a weighting of between 80% (Carillion plc 2017b). The
latterwas espek I f £ & (i &irfgle Ldgeitéhdefird), hetié 20% is technical and 80%
commercial (price). Here there is no collaboratigvith the clientE s AlilaBout best
pricS (BGH2). Sustainabilityveighting at PQQ stage ranged from 1% to 15% with a
median ange of 58% (Carillion plc 2017b). Increasingly clients, especially those in the
public sector have framed cost as part oftxalue for money requirement which
increasingly include sustainability measures (Jedle20, Line8). Carillion supply chain
teams regard the descriptavalue for moné geven when usedythe public sectoras
synonymous with lowest priceCaillion SC team viewed clients as themary focal
point, where their requirements werthe main guide to action, and fanost contracts

this meant achieving low costs whilst meeting time and quality demands. For the
Carillion sustainability team therewasy f @ 2y S f S@S NJ Glodv ddRnef A @S NJ
get supply chain to buy sustainabilitg2iltimately it comes down to mon&€ySSA).

The perceptionthat lowest cost at point of purchasewas the primary procurement
priority, pervaded the supply network nrd was consideredby Carillion, key
manufacturers and designeits, have a major impact on sustainability. Whilst the supply
chain team acknowledged that some clients had a more collaborative position on costs
linked to innovaion andsustanability,they were few. Ahigh-leveldecisionmaker in the

SC team identified most clientsésl Yy GAy 3 (2 o0dzAft R | RNEI Y 0 dz
As noted inchapter4 public sector clientslid incorporate environmental andocial
sustairability into contract requirenents whilst the private sectorclients tended to
focus ondcommercial competitivenegsand frequently sawsustainabilityas alower
priority, and that much of it wuld be lost as it passed through design, operations and
then into the Carillion procuremerteams.Others working on bid development were
even less convinced abt private client interest®he private sector is not that bothered

about sustainability, the are happy if you do,ibuti KS& g2y Qi LI & | ye
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(WW-PM). Thisriew was corrobmated by S, SBM and GADO in separate idepth
interviews (D1, D5).

As the contract requirements continue to flow through thetwork, they undergo
multi-stage dowest cost LIN2 OdzNBYSy G &% Ay A Adorftréctdrs ¢ A K
(Carillion Survey 2®), 6 K2 O2 YLINAAaSR | NRPdzyR cm: 27
procurement by valueand then with wholesalers and manufacturers. Upstream
perceptions of cost as the domin@arsupply network driver are corroborated in
interviews with Carillion suppliers. One wholésanterviewed (SUR) confirmed that
sub-contractors just do what the main contractor tells them to do and that this is
completely cost led. Companies wanting @approach their suppliers with different

criteria find the focus on cost so ingrained in thector that they struggle taliscuss

other issuesThis was eemplified by comment from SUEO: Yh our sector, as we lead

on this (sustainability), whenever we gio a new supplghain,they have a glazed look.

First of all, i® usually about the price®@ 2dz ¢l yiG (G2 06dz2 FNRY YS:
right price, you will get the right quality so wh#t you want now? You want wha®he

main issue is that you have find people that are going to share or undensd where

€2dz FNB O2YAy3a FTNRBYQ

Both Highvays England and Network rail areanporatingwhole life costing into their
procurementprocesyTable20), althoughfeedback from Carillion teams would suggest
that this isnot yet standard practiseMore generally it was noted thatiehts with a
whole life interest in built assets are primarjppublic service focused: utility companies,
hospital trusts, infrastructure providers and Government. They have responsibility for
build, operational and refurbisment costs and eantually decommissioning and
typicallythe assets have long operationaldss60-100+ yearsErompublicly presented
materials and Carillion SC team perceptions it is clear that the public sector, primarily
infrastructure, have a wre hdistic view of their longerm asset resilience to chate
change and scarce materi@nthis basistiwould be reasonable to assume that whole
life costing would be integral to the design phase but discussions with Carillion design,
supply chain and suainability teams suggested this was only rarely occuriimg

practise Whilst some wholéfe costing examples did exist within the organisation, such
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as the use of LED lights calculated to save 625t pa@®£37,000 for Network Rail over
25 years (Cdtion 2015) most projects, where whole life costing was considered, still
appeared to betsuggling to overcome initial higher cos#ss noted by the -$§

G2 SQ@PS 62N]J SR ¢gAGK GKS OfASyd G2 221

evaluated against th© dZNNBy & 2LJiA2y ® LG aK2ga Kdz3s

b

9 K

manpower to instalkwhichd a2 YSlIya fSaa NRal] G2 LIS2LX Sd
0d2® L (Y26 6KICORSEeD2AYBS(2ARBRVLIAEY FAYR 6t
O2a 0 XXl yRo HIKIS®& QINY QG o06SOFdzaS 2F f ZBI).J2f dzv S

A similar issue waslentified by thecategorymanagementteamtl yS 2206 g1 4y Qi

to pay more even if the longgerm benefit came to the company. How do we get

around this? They jis O2 dzf Ry Qi 4SS 2NJ gSNBy Qi adi NuzOd d.

(D8). Internally the SC team faced a similar problem, GMried to offer more
sustainable temporary accommodation on site. It was more expensive but could be used

multi ¢ times. It faied to be utilised as each project operated as a separate cost centre.

With private seabr clients, especially speculative developéngre was little interest in
how the building performed over the longer term. ASB noted¥ S QNBX 2 dzi i
2 dzi X Westfc&0 The SC team recognised that for current business models the
importance of sustainabilitys WIl about who owns the lonterm asse€QSCDB) The
SCDB took the example of a developer;
Yhey will have spent most of their money on buying thiesand tey just want it built
as quickly and cheaply as possible. They will fill it with tenants and sell it on to a pension
O2YLI y& | & a22PB) & LRa&AAOESE of/
CMS5 felt that speculative building was the worst case of unstainable B¥iti create
somethirg not knowing what the user wanted and probably had to then make many

changes to suit the new ownebs

5.2.2.3 Risk

Risk flowing upstream across the network creates a major barrier to the implementation
2 T WAy yildgdingshsaiyiability that is increasingly being demanded in public
and private sector contracts. The tensions created by a need for new methods of work

or materials to meet sustainability criteria and risk was neatly summarised bW GUP
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Wlients want innovatia but not if its newQThis was also acknowledged in a presentation
at the APRES conferenaere aproject manager for Turner and Townsend queried if
it was possible to be too sustainable for a client. He felt it was all based ddthé Sy (i Q a

appetite forrisk (Healy, 2015)

High Decision makers within th€arilion SGeam hal a negative perception of
construction procurement across the supply networkl (i Q & 2dza i I K dz
GNF yAaFSNXXPO2y i NI O lrevied hade®d deal Wikhypdoivdeérign and Y'S (2
take all then take all the riskSGD). They are fully conscious of savings that can be made

with better product ordesign but they see aHsk aversion with designe@IM). In turn
manufacturers find the same constraintstividownstream supply actors. A major UK

supplier highlighted thi%e are constantly looking at new materiglan example is the

new permeable concrete. It is really hard getting this through tksigh process and

then into procurement. Everyone iswdriR | 6 2 dzi NRA &1 XXO0GKS&0 &1
GKFG GKAAa gAff 2Nl ® XXXBSQNBE Ay eyhAver y Rdzi (
always don@ SUPRB. This is echoed by SUP#dne of the biggest bars is that
alrFyRIFINRA FTNBYyQlG LISHIHE2NMISY @Sy EBRXR ATISOKS
RSOSt2LIXddodzi AF (KS& I NBE OSNEQaSH YR V32

5.3 Clients are less important than legislation in driving sustainability
Hidh-level decisionmakers within the Carillion supply chaeam recognisel that the
sector hadimproved its appreciation ofsustainabilityA & & dghinire Blients and
especially supplierdeing much more aware of the top{&. verydifferent to 10 years
I 3 &5ED).However, it was not the client blggislaton that the Carillion supply chain
team identified asthe primary motivation for Carillion to undertake sustainable
practices(seeFigure23). Hightlevel decision makers were quite clear that legislation
was the only strong driver and indeed, when linked to castsad been successful
mechanismAs SM noted

Wguess the one that has really worked is landfill ¢&0 years ago we just dumped

everything. The tax really had an effegt was punitive it applied to everyone. Now

if you go on site we are working incredibly hard to reuse all the topsoil and crushed

demolition waste. Every scrap of metal is recovengd;now pull a site apart. And, of
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course, it helped fund more research like WRAP to labkvaste and reuse of
aggregates. Good use of fax
Legislationalso operated across the network and engaged multiple stakeholders.
[ FNAEEA2Y Q& [/ KA S FCSO)dratéd: aktey th@OAE Andudl Gengrdl A O S NJ
a S S (i Xoy tAexfirstUtime there weremore questions about sustainability than any
20 KSNI (2 LIHOXYXZ\AAERYRAY 2 Yy ThiS wasdkiven rimadil oigNIO A y 3 ¢
increased operational and supply chain governance condesnsinvestorsdue to the
newly passed UK Modern Slavery AdK Government, 2015b)egal complianceas
expensive but a cost that had to be met &y competitorsand therefore incorporated
into contracts. However, the failure to comply could result in large fines, a roajmern

amongst main contractors working on very low profit margins.

The SCteam believed that the Carillion were implementing sustainable procurement
because there was a legal requirement to do so and that it was a response to client
demands(Figure23). In an industry which has a strong operational focus on meeting
multiple legal demands, such as health and safety laws and planning regulation this does
not appear to be an unsurprising finding. It does howesaggest conflictwith the
corporate position bsocial responsibility, where the organisation aims to operationalise

sustainability beyond legal requirements.

Figure23: Why do you think sustainable procurement matters to CarifligQ4: Survey69
response$
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When the supfy chain team were asked to identify how thepuld judgesustainable
products or servicesnly 49.1% stated they woultely on client specifications, not
dissimilar to those who would rely on common sense andl welow the primary
reference sourcestandards 73.8%. Further analysi®ased ondecision making levels
within the Carillion tean{Figure24) identified a different approachbetween the high-
leveldecisionmakers andmedium/limited-level decisionmakers. The formerthought

it less likelythey would work to a client specification or client guidance.

Figure24: How do you normally judge how sustainable a product or serviceSgtect all that
apply (Q14: Survey61 responses
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used to select sustainable product or service

As indicated by the responseshkigure24, members of the Steamwere mostlikely to

use a standargor request information from a supplier when thegeded to judgehe
sustainability of a product or servicdéust under half of théeam (47.9%) wouléxpect
clientsto provide information which could support sustainable procuremertiese
findings are interesting and, in several cases, highly illumigakirstly, the role of the
client in driving sustainability is not strong, arat §enior SC team members weak. The
SC team rely on standards as a simple method of verifying product sustainability but
there is an unexpectedly low use of EPDs to suppair tthecisions. Also, unexpectedly
high in this set of responses is the importarafecommon sense, perhaps also better
described as knowledge gained through experience, something that is explored further

in chapter 7.
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When the SC team were asked how oftelients required them to buy sustainable

materials, 41%oted thisnever occurredr only rarely(Figure25).

Figure25: With the exception of responsibly sourced timber how ofteare you askegdas
part of the client requirementsto make sure the products you buy have sustainable
credentials?(Q17: Survey2016 61 responses
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Whilst it appears encouraging that 31% of SC team members note that clients are
WF NB |j dzS y it AeY SONJ NiErjttdzai0¢gve/pEbducts that are sustainable, this
was interrogated further considering some of the more negative positions taken on
client sustainability To cross check this responS&€ team members were asked to
provide information ortheir engagementwith BREEAM or CEEQUAL accreditation. This
is the primary format foclientsto signal the environmental standard required for the
built asset This also created a clear measure to respond to, rather than the more generic
actions which cold be standard ise practise such as waste managemeResponses
were received from 66 participants this survey questiomand pstover a third of the
team 35.49%) stated their clientswere increasingly requesting ttstandardor that there

had beenno change since 2016. Howeve36.9% felt that fewerclients were now
including it in contractsSomewhat surprisinglthis left 27.7% who had never been
asked to work with the standards. The data was checked for the impact ofiatecis

making level andwvith a standard deviation of 1.13 for high level decision makers,
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similar for limited level decision makers ahdl3 for medium level decisiomakers,
similar variation from the norm occurred across all levels of decision makihgs
suggests that level ofeatision maker was not in itself significant in terms of their
exposure to BREEAM or CEEQWa&Ldiscussed further iohapter7 the industry has
multiple definitions encompassed within thephere of sustainability, which mayso
affect response rates. Fexample there is evidencéhat supply chain team members
working with a client on ethicadourcingmay view this agntirely separate fromthe

concept of sistainability.

The SC team agreed that clients had a responsibility for sustair@bleurement,but

this was equally the case for suppliers and even their own operations (seefrigure

20, page 115 However theybelievedthatthe O f A Stghde@clildimpact on the main

O 2 y (i NJamdity ® Ndxéare sustainably; aSGRH1noted Wenerally it depends very

much on the clienthow much influence Carillion can have on the materials and
design/operatiol® Whist there were positive examples of client engagem@h Q NB

trying out a new local SME forman the Client Chospital project as it has beemkey

client criterionrX X ® |y Rthe(tlie®)a@re testing out a new method of reviewing Qis

not all clients were interested in th2 dzi O2W\5 4 ®2 WS 2206a& A0Qa Ay |
clients are not so bdtered once it habeent INBSR | YR YKSCRWIR G Y2V,
Some of the supply chain team were highly sceptigdbt of key clients | believe just

pay it lip servic(Survey2016 and others that saw the cliendas a blocker to

& dza G I A Whyoakef v Buging $ubbish? The disconnect is with designers and

planners and client waste istbaked ik beforeg S IS (2 A dhewerd O2Yy
also examples where clients had specifically requested highly unsustamaléeials

A Carillioncategory maagertalked about#l job where the designer decided that some

panels had to be finished in stingray] AH¢Had goneback to the client and said that

he wasnot comfortable buying stingray but had been able to source a very good
substitute. Te client anl designer saitHo ¢ it had to be the real thinQAnd in theend,

they had to get it because that was what wasS A y 3 R §D1D).y Hdb-R\@!
decisionmakers recognised that one of their roles was to @betely align client aims

g A WKatwe areask Y 3 F NP Y(SGPdyMadufachinddaRtheir representative

groups were much clearer in their viewswhén people ask me who is the most
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influential person in the supply chainyalwayk I @S (2 & (SBPLO) KMyt A Sy
when the client islemanding sustainability does it happemve really like working with

a client like that. We know we can get up to a 30% reduction in carbon and ideally want

to look at things from a whole lifeerspective we know we can reuse ardiS O §SP S Q

8). SUPL2 confirmedthe client€Yole in driving sustainability in their business but also
acknowledged the importancefo f S f N IptieNBUBSgéietated whigh W
offered them diff NS Y G A G A2y O0F2NJ 6KSANI YSYOSNBROLQO®

Only a few kents were identifiedas leaders in sustainability by botGarillion
sustainability andSCteams The clients were characterised as organisations who
operated long term infrastructure procurement frameworks or were
GovernmentquastGovernment organisatiors, where longerterm dient-main
contractor relationships existed. Major examples of this type of leadership organisation
were Highways England and Network Rail. They were developing methodologies for the
implementation and measurement of embodi@drbon, net biodiversity anteading
research on social valu&€P1,SCl, SI, SBM). Sustainability goals are incorporated
into their business strategy and all supply network actors are required to meet targets
as part of contractual agreements. Newtigiives moved down into theupply network
through working groups, commissioned tools and reporting requiremeébts.ernment

has acknowledgedd NRBf S a4 GKS ! vYyQa aAay3atsS oA3IIASal
drive collaboration and develd WA Yy D2 RIBFR (K GORMENK2D16)Q

Except fothese leadersthe SC team view of other clients wasichmore ambivalent.

Whilst Carillion teams had generally limited confidence in the role of the client as a
sustainabilityleader,they didreiteratethe primacy otlientdemand. Several members

of the team voiced this in connection with sustainability objectiv&iite frankly if

something is in the contract the teams will do their utmost to deliver ghist is in the

2020 strategy, they would not make much effo® This \few was supported bya
coYYSY Ul GAGKAY OGKBSY dAINDOSEBASYilnmabA Wz F §Sa X
more attentiontoitK Iy A F A G A &Thi$ suggésiddhdt failurd lyy a tienttd O & Q

incorporate sustainabilityin the build requirementdoes not automatically result in a
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default to the Carillion sustainability goals. In fact, it seems likely that procurement

teams will have only minor engagemeatt it is not seen as a client interest.

5.4 s the main contractoroperatingas a focal compay for sustainable builc®

Carillion in their Annual Sustainability Repoprovidedstakeholderswvith examples of

the positive roletheir sustairable approachplayed on both social and environmental

issues. Attempting to align company and client requiretsefor cost reduction with
sustainability, they also identified that sustainability generatedtbenefits Supported

by case stdies and audited datthey demonstratedthat the main contractor could

make multi-million-pound sustainabilityled savings An analysis of fifteen case studies

collected in 2017 by the CCS sustainabiégm (Table21) highlightedthat most of the

cost benefits came fromeuse of materials on sitgrimarily during thegroundwoks

phase.Savings were identified as reductionscostbased on the initial project plan.

Table21: 'Sustainability related'cost savings identifiedn 15 Carillion case studie€érillion

2017
Carillion
Carillion Operations
Design team team led
led savings| Carillion Supply Chain team (including/savings
(EK) Category Management) led savings (EK(EK) Total

reuse of materials/products £200 £63 £190 £600 £6| £200 £3|£1,262
reduce materials £550 £550
producing less waste £30| £200 £20 £300 £550
eco products £67 £200 £267
Offsite testing £200 £200
Total £847 £1,679 £303 |£2,829

Rather than being the outcomef planned sustainability activitgnost of thesavings
generatedwere a bi-product of W& {0 | ye&st se@measureThese were primarily

in response to legislative drivers such as waste charges for landfilé aninimisation

of costs as part of thdient/main contractor contracprocess. Whilst we coulguestion

the validity of base lines and valuatio@arillion was the only major contractor within

the sectorattemptingto offer aneconomicevaluationof sugainability (Carillion, 2017)

This was critical in a sector where main contractor margins were extremely low and cost

and risk minimisatioywere the paramounbusinesdrivers/ | NAf f A2y Qa

programmewas a strong offer to clients and a diffentiator in the market (§£S0O).
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Considering the importance of this measure to the corpogatstainability teanand its
potential unique selling point (USP) with clients and other industry stakehglidevas
assumed that the supply chain team would havealigned positionin the 2016&urvey
the SGeam were asketb considemwhy sustainable procurement mattered to Carillion.
To help frame their answersie¢y were provided with several options (s&pperdix: 3d
Survey 1 Question®@4(D3Y) 2F G KAYPHE O@AB R AzOMhe raspohdériist dzZR S R ¢
were asked to score each option using-a 4cale, identifying them from most important
to low importance As shown irFigure 26 the majority ofrespondents did nbsee cost
reduction as a major reason for Carillion to undertake sustasmabbcurement. High
and mediumtlevel decision makers were least convincedvith both ranking cost
reduction as being d#mited to low importanc@with the total of these two dexiptors
comprising 83.% and 80.6%f respondent scoresespectively.Many of the supply
chain team were unaware that their actions supportedhagh-profile corporate
sustainability KPI ). Whilst this finding is derived from the Carillion SC tearhigh
proportion of the high andmediumlevel decisionmakers had worked within other
construction companies. It is unlikely that their views had beetely informed by

Carillionandthat this finding woull be similar withother main contractor teams.

Figure26: Why do you think sustainable procurement matters to CarillioReduces Costs
(ranked 15) (Survey2016 responses 8 (D3)
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When asked if sustainable procurement mattered to Carillion because it offered value
for money he SC team wereven moresceptical (

Figure27). Themajority ofthe team rated this asHeitherless or moremportantto low
importanceQThe higHevel decision makers were least convinced by this raent with

91.3% of thentoncurringwith this statement

Figure27: Why do you think sustainable procurement matters to Carillion? Offers Value for
Money (ranked 15) (Survey 2016responses 69D3))
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The prevailing view amongshe SC team washat sustainabilitycosts more This
perceptionwas both at a local level, (i.e. related to Carillion procuremant] at an
industry level (,e.a w9 9! a Wh dzi a (i togtRughInOre thaiira Sinildr yioH
BREEAM asséLockie et al., 2004, BAM, 20)14fompanies ardighly sensitive to
additional costs placed upon products or services reajuired by or funded by the
client. Some of these ase as part ofwork winningcommitments othersto meet
corporate aimsSupply chain teams wetdnder huge pressure to deliver, oftem lass
than the estimated co$SGRM2) andthis pressure limited the role they played in
sustainable procurement. The company faagEmands on some proges to support
community engagement, apprentices, and SME engaggrbut when extended to
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corporate K L Qa GKA& ONBIFGSR GSyaiazya oSUusSSy (K
for Carillionlocal spendtargetsa senior SC team membasked® K2 g Y dzOK 27

premium will the conpany pay for thi€ 3%65%ZYSCD).

It was also clear that demanding more data, and increasingly detailed environmental

and social reporting, increased costs across the netwbhlere was also concern that
burgeoning numbers of sustaindiby standards or certifications vgaplacing a burden

on suppliers. Many accreditations werexpensive orassumed to be expensivey

concern especially for smaller SME suppli€dsie member of the team had been at a

new accreditation launch and watdnconfortable that suppliers had to pay for the

service andnembS NB  Mmnann LIS NJ RAMR Ac@rédisbtioh/cRficaiidny 3 Q 0 |
and standardsif mandatory couldf A YA /supplisir beseE2cgpOfari SO14001,

there was little client demantbr susainability certification(SBM).The SC team noted

that products labelled environmental or sustainable frequerdime at a higher cost

with some suppliers asking premium prices for sustainable products. TRM3Mad

found he was being quoted a much heglprice for FSC timber from Eesh Europe than

the prices they were offering for PEFC. Whilst he accepted FSC, committed to chain of
custody, incurred higher administrative costs than PEFC he found that the timber was
coming from the same forest and thesame sawmill. Where cost seemed
disproportionate to benefit it generated negative perceptions that extended beyond the
specific procurement. One of the most striking examples of this was the observation

Pne site had had a major issue with newts. In ereyttound 4. The work cost £800M:

£200,000 per newtfSCDB). This type of short, pithy comment was highly memorable

YR SYyKIFIyOSR (KS WadzZadl AylroAftAGe O2ada Y2

Whilst the Corporate Sustainability team presented sustainability as an opportionit
cost savings, th€arillion supply chain team identified sustainability with higher costs
Sourcing new and innovative products was time consuming, it conflicted with highly
time and cost pressured roles and appeared to offee company little shorterm
benefit. Taking on a focable within the network was not seen as benefit by the SC

team, and could indeed increase risk.

183



5.5 Comparson toliterature

Theoreticalapproaches taglobalsupply chains, Igbal value chairanalysis(GVQ and
Supply Chain Management (SCMand Global Production Networks (GPN) all
acknowledge the importance of tHfecal companywithin a supply chainThecompany
centric approach of GV@entifies leading companieas the core actors in global
economic governanc€Gibbon, Bair & Ponte, 20Q8They are supported by firm
relationships and institutionainechanismdo co-ordinate non-market activity This is
achievedacross the networkthrough the setting and enforcement of product and
process parametergHumphrey, Schmitz, 2001Buyerled global commodity chains,
where the focal compangouldleveragegreater power over supplierged to the riseof
the WY A 3 K (i &ondepzd Sd¥id2 noAamarket led activity, it was suggestethat
appropriate regulation or pressure on a specific focal actor, could effectively drive
change (Kogg, Mont, 2012However, his has beenl@llenged byGibbonand Ponte
(2008, p.385ho statethat political actors have grossly overessited the validity of

0 KS WY A 3triOFhissuizdo&shide viethat whilst focal companiesdeed exert
influence over the chaijrchangeis not driven by a strategic push down the chain but
rather through theco-ordination between companies at certain lifecycle stages layd
addressing structural barriers encounter@@ereffi, Humphrey & Sturgeon, 2009he
field of SCMalso supportghe importance of increased collaborationsually with a
limited number of key suppliers with whom long term relationships are developési.
alsoconcerned with the ability of firms to exercise influence over actors in thgply
chain (Kogg, Mont, 2012) GPN theory acknowledge the role of transnational
corporates in driving complex networks of actors but they identify a much more
relational set of linkage®letworksoperate aslynamic inerconnected systems in which
functions, operations and transactionsaur and where multiple focal points may exist

(Scott, 2008)

Whilst multiple studies have demonstrated the role of clie@svernmentand other
stakeholders in SCMNawrocka 2008, Seuring, Muller 2008)is research has

highlighted the importance of Governmeatting as both major client argblicy-setter

in driving sustainaibity issues into the construction supply chain. In GVC frameworks
non-market bodiesl NB SEGSNY It (2 GKS Waheahibess OKI A

184



organisations are incorporated into the network as key actohésincreases complexity

and potentiallyundermines the concept of the purposeful management of a supply
chain by admighty buyek but it accepts thatactions by one party in theystem may

have significant impacts throughout the supply chéfmgg, Mont, 2012)The supply

model observed within the Carillion case stuypports the posibn that construction
projects are most aligned to the condepf global value chain with highly dominant
client® organisations. However, the findings suggest that when sustainability is
considered there is greater alignment withogal production network wherethe
AYLR NI yOSBSI TS @y 2y0 i 2 NAd andNiBcordor@édyiftas heS R 3 S
network. This would appear to bespeciallyrelevant for Governmentpolicy and

regulation where market forces driving sustainable behaviour are weak.

The clientfocd role, in the UK construction sectos noted by several researchevgth
Briscoe et al. (2004yiewing the client as the most significant actor in achieving
integration in the supply chairnThe clientcan wield control over the process from
physical stucture to logistics. Thimayincludethe selection of designers, contractors
and frequently material suppliers, whiclanlead to the disruption of established supply
chains (Kornelius, Wamelink, 1998The findigs of thisresearchconcur with the
importance of the client in appointing suppliers downstreaincluding the main
contractor.However, vhilst there are examples @haterialsprocurement by theclient,
most frequently in the infrastructure sector, the noaity of this responsibly is deferred
to the main contractorBoth the client and the main contractor primarily engdgeth
Tier 1 suppliers, creating two major procurement points within the netwOrke bought
design, project management and risk mitigetj the second materials, and services
required to construct a built structurd.ondon and Kenle2001)alsoobservedinter-
company structural dominanceithin the clent-contractor relationshipand identified

a similar position within theO2 Yy G N>} Q02 NRa ySig2N] 2F &dz O;
relationships.Within the generic supply chain, the construction firm plays the major
'integrating’ role fo all upstream supplghains(Cox A., Ireland, 2002)hisconcurred
with the premise thattwo distinct supply chains are operag within construction,
clientled and contractor ledTennant,Fernie, 2011h)It is worth noting that when

Vachon anlassen (2008) examinedvironmental issues from the perspectiveboith
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the supplier and buyer perspectivespllaboration with suppliers contributed to a
relatively broad range of competitive hefits for the buyer, whilst supplier

collaboration withthe client offered a comparably narrower set.

This structureidentified conflicts witharguments made byreuss(2005)who argues

that Ween from dife-cycle perspectiveenvironmental initiatives are impossibletihout
involvement of the supply chain management functif®everal contributors to the field

of environmental supply chain management have aisted that this requires closer
collaboration and integration between actors in the supply chéBowen, Cousins,
Lamming & Farukt, 2001, Seuring, Muller, 2008b, Vachon, Klassen, 2008 &kwidg

& Beske, 2010a)Vithin the construction sector clients are ceribi understood to be
leading theformalisingalliances through frameworks, blitennant and Ferni¢2011b)
O2dzf R FTAYR V2 isanth@samehgprogch to W LIKIH RS YSy i 2F |
of organizations. This contrasts with the suggestion that an effective supplier
management strategy is critical in maximising the business value of procured products
and servicegHealy, 2015)The Carillion case studpnfirmsthat clientsprimarily only
managed Tier 1 relationships and that there was no evidence ofwitespread
adoption of supply chain managemer@nly largepublic sector led infrastructure
projects offered any evidence of structured medélational network management. Her

the findings suggest thdbwest costprice, at each stage of procurement, remains the
primary valualefining process in this sector. Indeel@monstrating competitive market
pricesremains a dominant legitimizing institution within freework agreement¢Scott,
2008) As noted in section 4, main contractors are expected to meet social targets even
though issues such as SME procurement will add costs that may not be recaviszat.
transfer of risklinked to potental increases in cost and liabilitwere highlightedby
Carillion as major limiters on product and process innovation. Similar findings were
highlighted by Adetunji (2008) where industry interviewees noted arisw culture
where clients are unwilling ttake or share risks and opt for tried and tested méaiks

and construction processekven where longer term benefjtincluding sustainability
issuesyould be accrued to the clientyblic sector organisations were found to struggle
with higher capitakost due to restrictions on funding;fanding subsantiated by this

research.This issuavasexacerbatedf sustainabilityoriented procurement strategies
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required more investmentwithout bringingfinancial benefitsa the client. Similarly, a
contracta who did not benefit from implementingsustainable sloitions would be
reluctant to invest in these solutiorfSourani, Sohail, 201LBoth points were reinforced

by survey and interview data whetiee supply chain tam associatedustainabilitywith
increased cost, a position endorsed in the literature, especially if seen as amddts

et al., 2003, Yates, 2003, Parker, 20a83 where dewelopers, especially specula#
developersderived no financial benefit from taking a whole life perspective of building
operations.Only where the client was prepared to directly engage with and fund more
sustainable alternatives was this overcome, anmdhe PFlexample provided tis was
supplemented bypublicly funded researchHinancial incentive were found to operate

as drivers for sustainable buildiakkinen et al2011)

Briscoeet al.(2004)noted thatwA (G K2 dzii (0 KS eSsttddSwélampply ¢hairf f A y 3y
relationshipsntegrationcould not occuin the construction industrya view supported

by Sourani(2011)and UpstilGoddard et a2012)who identified a passive culture

where no change was initiatieunless required by the clieritVithin the Carillion case

study aleadership rolen sustainabilitywas most strongly developed ipublic sctor

clients, epecally infrastructure projects where longer term clientmain contractor
relationships existed The SC team witnesseihcreased supply chain integratiand
non-regulatory sustainability led KPIs that required them tecoperate with Tier 1
suppliers tadeliver (primarily community and no. of SME#)owevet for otherOf A Sy (1 &4 Q
lack of sustainability demand stimulated minimal sustainable procurerftent the SC

team, despite Carillion Corporate sustainability team targ@tee onlyexception, where
Carillionprocurement had primacy over client demand, was in the @SESC timber, a

position explored further irchapter6.

5.6 Conclusions

The role of the client, as the focal point, within the UK construction supply network has
been extensively coved in the supply chain and SCM literature. The findings of this
research concur that for major projects clients remain the primary lead and that their
requirements are formalised in contracts and framework agreements which then flow

acrossthe supplier néwork. The research suggestbat this primacy has two major
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effects on sustainableprocurement processs within the main contractor studied.
Firstly, weak signalling of sustainability by the cliedtraugh contracts limits the
potential for sustainable hid espe@lly when it is not supported by client funding.
Secondly, and more surprisingly, the primacy of the client specifications appears to
outweigh the main contractor corporate sustainability objectives; in effect if the client
is not asking for itk S y@yY2AGG A Y LJ2 NI | v (G Q ®ongidkré&adythrotiigh e Ot A Sy
lensof sustainable buildheir leadership rolas weak Instead he role of Government,

as both policy maker and cliebecomemore prominent. Policy objectives drive non
market conditions into phlic contracts which require management, in collaboration
with the main contractor, to at least two upstreatiers. In the research findings this
was exemplified by the requirement to sare a percentage of work was achieved by
SMEs within thegublic-secta supply chai. Legislatiorcreated the basis for network
collaboration withthe main contractor identifying client demand f@REEAM and
CEEQUAL standargsimarily a requirementof planning legislationWhilst still new to
industry, the UK Modern SlavgrAct also requiredhultiple-tier supplie engagement to

meet corporate reporting requirements.

Supply chain teams were quite clear that procuigngtainable product and service cost
more. Whilst we could argue that suppliers have sustainable prodhatsare not being
utilised and potentially coulde offered at the same price it does not account for issues
of enhanced risk, increased time to develop and potentially new supplier engagement.
Sustainable build may offesrhig term cost benefits and o#in nonfinancialvalue,but it

is difficult tounderstandhow the main contractocouldcommercially justify increased
cost with little economic or sustainability returander existing client procurement
demands.The company had supported sustainabilitgues for many years but with
extremely low profit margins wa unlikely to be able to fund major sustainability
projects. hy f & / I N {sdctar Zligrdsivith lddgotérm @sponsibility for built
assetswere more aligned with the whole life of thstructure. They wereonsidering

whole life costing, bustill faced barriers related to best value in implementing change.
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Chapter 6 Collaboration

6.1 Introduction

Chaptes 4 and 5 illustrated the nature and effects of a fragmented constructionehark

in the UK. Sustainability operates at a systems level and Bamk\all{2010)suggest

that to achieve a more holistic approach cbruction requires some form of
management or cardination between differenelements of the network. Indeedhis

iS seen as requiring the management of the supply chain base orsystenwide
perspective(Turban, McLean & Wetherbe, 2005, Bankvall et al., 20Ad)thigo occur,
collaboration, standardisation of information and an element of trust are seen as
fundamental to successful outcom@ankvall etl., 2010)In response to this challenge
supply chain management (SCM) ding and practise has developed. In construction this
has primarily been adapted, with limited success, from the approaches used tiin
manufacturing and aerospace industries. The concept has been further developed to
encompass sustainable supply chamanagement (SSCM). The latter requires supply
chain ceordination, integration of sustainability information across industry business
systans to manage material capital, and information flows to meet stakeholder
requirements over the short and long terfAhi, Searcy, 2013earne and Fowl€¢2006)
argue thatinordel 2 A YLINR @GS (GKS STUOASyOeé FyR S¥TFS
chains, a fundamental change in the managementeadftionships between clients,
contractors and swzontractors is required; a point generally accepted in supply chain

integration literatue.

This research has identified relational ties that extend beyond projects and beyond
directly linked network adrs. Thisthapter builds on these findings and considers the
current approach to collaboration by the main contractor. It examines how tizey
operate with upstream and downstream network actors to which they are directly
linked, and with those more remolg connected. Collaboration was rarely referred to
by the Carillion S@&am and examples relating to sustainability issues are minimal. It
was, however, a major elemenn the development ofindustrywide sustainability
knowledge and peer networking. Thissearch has also highlighted two different types
of collaborative forms operating within the sector; collaboration based on personal

relationships (relational), which often transcend project or even corporate boundaries,
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and corporate or industry initiates, whichare primarily transactional. The chapter
initially considers the value of collaboration from the perspective of the main cciaira
and other network actors. Both the nature of transactional approaches and relational
perspectives, such as vahjetrust, influence and control are examined and concerns
about the capacity of network actors to undertake collaboratawa explored. Draving
these elements together, the last part of the chapter presents three case studies that
illustrate general netwdt collaboration and sustainability initiatives undertaken by
Carillion:

a) Categorymanaged

b) Goalsetting

c) Industryled

6.2 Thenature of collaboration

Network actors do not appear to have an agreed definition of collaboration and indeed,
like sustainability the research suggests it is a term adapted to meet the need of the
actor or participant. Whilst collaboration was used at illan to indicate working
togethere this could represent a wide spectrum of engagement. Most frequently this
remained at a tranasctional, contractual level, where it was used to ensure main

O 2 y i NJreQuirenedidsiawere met, rather than a truly collataive dialogue with
shared benefit. An example of this type of meaning can be seen by the language used
gA0KAY [ I NAabletSappligr ChartefAppandik AFgure4?). Created by the
corporate sustainability team, together with the supply chain team, the company
offered an operational approach to assist suppliers meetthé tdr y & Q&4 &adzadl Ay
aspiratons. It attempted to demonstrate collective responsibility, making it clear that
Carillion, as well as suppliers need to commit to actions. Three adtidhe document

specifically noted the need to collaborate and these eonsidered iTable22.
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Table22 An analysis of the use of the term collaboration within the Carillion Sustainable
Supplier Charter (2014)

Item | Topic Carillion Commits to: Re®archer
Note
1 Health and Engage and collaborate with our supply chal No reciprocal
Safety to provide a safe environment and a safe requirement of
supply chain suppliers.

2 Sustainability Collaborate with our suppliers on the Ask suppliers to
development of enhanceslistainable buy ethically,
products and services FSC timber, and

reduce own
resource use

3 Sustainability Collaborate with our supply chain to develog Helping to meet
inclusive community engagement strategies| Carillion CSR
that involve their employees working aur and customer
projects targets

There was no supplier led action that incorporated the téawollaborate. This omission

and the language and framing of the actions highlighted offers an insight into the
perception of collabation held by the main contractor. In Item 1 the suppliers are
informedthat Carillion will collaborate with them. No action is placgubn suppliers to
engage in a reciprocal dialogue or delivery. For ltesu@pliers offering wood products
were mandatedto supply FSC timber with full chain of custody. Even where suppliers
were asked to meet collaborative commitment through ethical prement and
resource efficiency, it was unclear how much collaboration the SC team had with
suppliers, other than offerig guidance from the Supply Chain School. Iteraddiired
suppliers to support Carillidb@SR strategies. Whilst this may appear t@lwllective
process it should be noted that this type of community engagement was frequently part
of a client contractas they in turn had to meet planning requirements driven by the
Social Value A¢UK Governmenf012b) An example of this was highlightedcimapter

4 where an offer of social benefits wased to support a majoNHS PHRbid. Many of

the targets agreed required supplier delivery and formed part of the tender process.

Collaboration was representleat an even more formal and transactional level by the
O2YLI yeQa | OKA S agfifc&ighiiCollabbrative{ Buisess Relationships,

in 2013(Carillion plc, 2016b)Carillion Business Units and projects evwehappropriate,

had to complete a Relationship Management Plan which defined the basic Collaborative

Business RelationghManagement System. Sustainability and CSR could be included in
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the plan if they supported Carillion business objectives but onlyNdGe WO2f t | 6 2 NJ
O2dzf R 0SS dzaSR ({2 (GaSlignSpkcAAD14aIrk2817 ehedzéompadyd a Q
formalised its interpretation of collaboration through a new pol{&yppendix 1Figure
48) available to stakeholders. They identified collaboration as
WLY YSSiGAy3a 2edsiNdur@aldbhigtinlotjeStiveigitheImiplentation of
a collaborative approach with our clients, supply chain partners and other stakeholders
that will encourage greater levels of innovation and through our commitment to
continuous improvement will deler better value. It is through collaborativeovking
methods that sound, cost efficient solutions will be found. Working together with our
clients and supply chain partners from the early stages, will enable us to apportion and
coordinate our effortstdd SG G SNJ YI yI 3S NA a1 Qo
Whilst this sees collabotian as offering network wide innovation and highlights the
importance of early engagement in a project, in this main contractor vision, it is
ambiguous for whom better value and reduced costs, or improvel will offer
benefits. As noted in chapter 5 tter value was seen as synonymous by SC team
members with lower cost, and the concept of collaborative working to reduce price

would be an attractive, positive message for many clients.

The supply chain tem, who sought to operationalise these viewsere clear that
O2tt 02N 0AGBS g2NJAy3I gl a adyzyevyzdza 6A0K
0 NHza 0 SR &-DiLAtIhis |&/&Eolabodafion, whilst often set within the confines

of contractual proesses, appeared to be driven by relationshiphich required trust

and shared values. This understanding was tested with the supply chain team in 2017,
when team members were required to consider four key groups of stakeholders across
the supply network; @rillion colleagues, suppliers, clients aadd users. For each
category of stakeholder, they were asked to identify what they believed these actors
valued Responses were made on pashotes and participants were asked place these

on four different stakholder boards. Final responses were notiatitable to any one
individual and multiple responses were encouragéde comments were collatefbr

each stakeholdeand categorised by Carillion core valu&arillionplc, 2016c) see

Figure 28.
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Figure28 Question: What do oud i | 1 S K&lue? $awko8upply chainteam responses
analysed by Carilliowalues: Carillion Supply Chain conference 27th April 204
participants, 183 commers)
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Suppliers Colleagues Client End User

The resultsndicate two distinct groups. There is a clear alignment of Carillion suppliers
and colleagues (group 1) core values and a similar link between clients and end users
(group2). The SC team perceive that Group 1 are most strongly corralatdte
attributes we care and we achieve together. Group 2 howewe extremely weak in

WgS OFNBQ YR @OSNE AGNRYy3I Ay O fdzSa NBf | G3
is not identified by the SC team as a strong feature of any one staketmitley seen as
weakest amongst colleagues and clients. Whilst this is a simple representation of
stakeholder values it does suggest that the supply chain team view colleagues and
suppliers as being more engaged with values linked to more relationalgasisuch as
working together and caring about people, product or service. It is not surprising that
clients and users were primarily seen as only valuing delivery, as the delivery of an asset
is the essence of the mattontractors project role. This grou actors, espeally users

are also more remote from the SC team. Only the most senior members of the supply
chain teamwere engaged with clients anthen only on avery fewcontracts, such as a

PFIbuilding, was there any contact with tHimal asset usr.

Using thesame set of responseggpendix § the SC team value comments were then

reviewed to consider if they identified a relational or transactional positielational
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positionsare associated witlpersonal values such as trust, openness and dpipdty.
Transa&tional values related to practical aspects of project delivery e.g. cost, timely
payment and quality.Whilst open to researcher bias, allocation, for the majority of
comments, was relatively straightforward. However, two client attributaspvation

and defining brand design and two colleague comments, brand and image were
problematc. After some deliberation the former were allocated to transactional
positions as they were practical actioaad thelatter to relational attributes; whilst
businessfocused,they encompassed personattributes. The analysis, presented in

Figure29, reinforces the perceived division between Group 1 and Group 2.

Figure29 Relational s transactionalvalues Carillion Supply Chain Conference 202
respondents)
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The values allocated to suppliers and colleagues by the supply chain team have a much
stronger relational basis whilst the afieand end user are seen to be driven by much
more transactional valuesEngagement withclients elicited a high number of
transactional responses relating to cost and price, whilst relational values include
openness and trust. For end users cost and quality matter but the SC team felt they also

valueengagement and trust.

This analysis suggeshatthemai y O2 y 4 NF Ol 2 NRA& LINR OdzZNBY Sy i
relationships with upstream and downstream suppliers. They consider upstream and

intra-company engagement to be with organisations aligned witbranrelational
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values, whilst downstream they see netwoikctors operating with a greater
transactional value set. Trust, an important element in collaboration, was valued by all
stakeholder groups and it features as a comment in several interviews antingee
notes. Interestingly, for the supply chain team, thid y 1 & Of 2aSt & G2 |
O 2 y i NR1f @M2)0 Anaexample of this was highlighted where category managers
were increasing collaboration with preferred suppli€eFhis was identifietby CM-1 as;
Yad NRfS A& (2 0 dzbtidhls wib the siipplRens, sich adigettihg’ R
manufactures who work with Carillion to provide volume discounts. In return Carillion
work to specify their materials. This give the company more coftrol.
Whilst this statement has a major price and transacsibelement it does indicate that
Carillion was offering a benefit back to the supplier; the opportunity for ongoing work.
The result of this collaboration was reinforced by a comment at one otcétegory
managersineeting
W2 SONB | &l Ay Jrergtd $derstand Whené trdylar® sugplying Tier 1-sub
contractors,so we can have much greater visibility of the materials and product quality
being used. Tier 3 are gradually-gperating as theyare finding that Carillion are
nominating them to suktontNJ O ((R1G)E & Q
Here, greater levels of trust are beginning to develop as the category manager provides
the basis for longer term and ongoing relationships with the manufacturer.
There appeared tde a very different level of trust with Tier 1 contractors. When

discussig their relationship with sulwontractors and how they could support

LJ2Z

sustainability acategory manager commentedthat WY I y & GASNI M & dzLILJ

contractors) do not want to engageitiv Carillion on what materials they are buying or

who fromc i KS@ QR2 a@iKhd& AF aLISOATASRBIMahysid y 20

contractors did not trust Carillion and Carillion did not feel in control of the procurement

process.

More surprisinglyhere was a high level of mistrust between internal colleagues, a point
raised during several interviews and discussions. One supply chain team member
commentedthat Y my opinion the current statuprovides too much power for the
(Carillion) operationsi S Y (2 OKIy3aS FF3INBSR adN)rGdS3e

SupplyChain Survey 2016). Issues of transparency also resulted in frustration and
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lowered trust between colleagues. This was demonstrated when the researcher probed
further into specificions and the EHD confirmed that all designers work with a bill of
materials commenting;

W' adzkffée GKAA A& LINRRAZOSR o6& GKS Ot ASYyld o6c

will create one. They are created in an excel format. It is where thét [sakally made

¢ there might be twelve windows costed but if you walkexind the final build you

g2dAd R 2yfe aSS StS@Syod ¢KS SaAGAYFGI2NRE R2YyQ
It was clear that whilst the company might put collaborative policies ingylpersonal
relationships between individuals within the network were ionfant. Multiple project
working allowed Carillion team members to build up an informal personal network of
colleagues in different teams. Similarly, it was clear from interviewgtimg notes and
internal biographies that two thirds of SC team memberd baperience working for
other construction network actors. Of these nearly 15% had worked for other main
contractors and had personal relationships with people working in competito
companies. Theategory managemerteam appeared to be more unigue as nyaof
them had key manufacturer or supplier backgrounds. The relationships mattered as a
commentfromS@&ao AYRAOFGSR WgS KI@PS | Oft2aS NBf |
withthem® | 2dz YySSR (2 KI @S KzySatue o0SisSSy (K
dotKl & FIFOS (2 FIFIOSQd { dzLJLJ & OHficultyo buil6l Y YS
relationships (with suppliers) but these are key to bringing in new materials and ways of

4 2 NJ (BGREID).

6.2.1 Comparisorno literature

In chapter 2 researchmaterials on collaboration within construction supply networks
were reviewed. This identified only a limited number of academic and industry
publications which either looked to assess collation practices in the sector, identify
barriers to applicatioror consider the application of collaborative tools, such as supply
chain management. As with industry more broadly, dedinition of collaboration varie

by situation It could be describeds the involvement and joint effort of clients,
contractors and gsbcontractors to efficiently complete a shared object (Bishop, Felstead
et al. 2009) or as a description of partnershipgint ventures or even networking

(Hughes, Williams & Ren, 201R)could also be applied as a more generic term; Carillion
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identified collaboration within their supply network asvorking togetheg, a similar
definition to that used by Hibbert et al (2008). Hughes et al (2012) alygested that
collaboration may hee different meanings, dependent on the position of the actor
within the construction networkand that the meaning of collaboration changed over
time. Lambert et al (1999) also noted that collaboration is an evolvingegsotather

just occupying a posan between adversarial relationships and joint ventures. There
may also be different shades of collaboration (Hall, 2000; Matopoulos et al., 2007). The
findings of this researcbuggesthat the definition of collaboratiomiffers not only at a
network lewel between intercompany actos but also between intrecompany teams,

individuals within teams and even between projects.

Collaboration was identified as a means of ensuring greater integration within
construction supplychains, thus a key means to sol#fee problems caused by
fragmentation(Latham, 1994, Egan, 1998, Dainty, Briscoe & Millett, 20R4d3earch by
Murray, Langford et a1999)suggested that longerm strategic partnerships held the
key to integration and that these relationships could overcome the temporary nature of
one-off projects and so provide a measure of continuity in themyphain. Industry
research suggeted collaborative relationships could help firms share rigksgut,
1988) enhance profit performance over tim@®lentzer, Foggin & Golicic, 200 reduce
transaction costs an@énhance productivityKalwani, Narayandas, 199%nd access
complementary resourceg®ark, Mezias & Song, 200€pllaboration was also idefiéd

as building and maintainingCSelationships in order to create competitive advantages
(Simatupang, Sridharan, 2002, Brockhaus, Kersten & Knemeyer, 2013, CIPS, 2018b)
However, Akintoye, Mcintosh & Fitagald (2000) stated that the objective of the
collaborating and managed supply chain was to create value for the whole supply
network, not just one specific company. There was ewidence that this was an
aspiration for Carillion, although shared cost savings betvieerclient, Carillion and a
manufacturer had occurred on some projects. This type of collaborative behaviour is
often described as informal interactions or embeddedate®nships(Pusha, Mathew,
2010)and is associate with a commitment to wirwin outcomes(Eriksson, 2008)n

the construction sector collaborative behaviour has been desdrilas primarily

unstructured and occurring in both int@ompany and intracompany relatonships
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(Dike, Kapogiannis, 2014jowever, Dainty et 2001)note, collaboratiorassumes that

those involved in the construction process have an inherent preference itciégrated

within the supply chain. Developing closer relationships and achieving integration of

LINP OS&dasSa o6SNB aSSy (2 0 @riséod B Daizfy,i2008,2 NI |
Green, S. DFernie & Weller, 2005)indeed, it appeared that most firms within the
O2yaidNHzOGAZ2Y &ASOG2N) 6SNBE Wi 201&éen, ByD., | YAy
Fernie & Weller, 2005)

Whilst the construction sector halseen highlighted as slow to adopt collaborative
practices (Latham 1994, Egan 1998), exploration of the literature beyond the sector

finds similar issues and concerns arising. For exarikplecett et a[Fawcett, McCarter

etal. 2015) working witretailera = FAYA A KSRm3I22Ra | &pdliSry; 0 f S NE& >
and service providers,dentified that decisiormakers struggled to reap the
performance benefits of developing collaborative relationships with supply chain
partners, and few firms had suseded in collaborating to achieve a distinctive
competitive advantage (Fawcett et al., 2015). Indeed, research suggested that only two

out of ten collaboration efforts delivered significant results (Benavides et al., 2012).
Within the construction sectogven inthe absence of a conflict of goals and objectives,
WNBFEQ O2ftlF02NI A2y YR AYyUuSaINIrdAz2y o6Sis
sector required significant effoffydom, 2013) Akintan(2013)found a general lack of
enthusiasm about the idea of adopting collaborative principles within traditional
construction procurement environment. There was also evidence that the rhetoric
surrounding collaborative approaches tonstuction hid a slightly less favourable

reality (Bishop et al., 2009)

The concept of supply chain collaboration was extended further by Vachon and Klassen
OHnncy FTNRBRY =2dzad 02y aAiR StdRsybdits énvirénoeralf @ OK |
performance. Indeed, Kruase et g009)argued that an organisation is no more
adzadlAylroftS GKFEG AGQa &adzlx e o6kl asSed CdzNIk
suggesting that environnmgal or sustainability issues can only be addressed with- buy

in across the entire supply chaiRaulraj, 2011) This demands direct involvement of an

organisation with its suppliers and customers to jointly develdptsons, to collaborate
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across organisational boundari¢Rao, 2002, Seuring, Muller, 2008a, Gold, Seuring &
Beske, 2010a)To achieve effective management of sustainability is¢Besver, 2005)
argues that it requires taking a holistic and systemic view of the supply chain. This
requires a strategic approach; one where infem collabaation takes on strategic
importance (Sharfman, Shaft & Anex Jr, 2009, Luzzini et al., 2@d]llion had not
undertaken a strategic or holistic consideration of their supply network; thdyndi

have formalsustainablesupply chain orsustainableprocurement strategies.

Several papers highlight the importance of relational capital such as trust and a shared
history in creating commitment across the network to support collaborative efforts
sustainability (Simpson, Power, 2005, Sharfman, Shaft & Anex Jr, 2009, Touboulic,
Walker, 2015) Simpson and Power (2005) show that a relational approach is more
powerful than coercion when considering environmental performanateoilaborative
relationships are more effective when not contractually defin@ilisoe, G., Dainty,
2005) However, sector literature on collaboration suggests that relationships upstream
are highly transaction dren by the main contractor, who creates a list of preferred-sub
contractors and supplier§lennant, Fernie, 2011atarillion primarily worked with Tier

1 suppliers on sustainability issues, which resonates with Terarash Fernieg(2011a)

who found limited construction supply chain relations wsétcond, third and fourth tier
suppliers and manufacturers although there were signs of supply chain collaboration
and interdependenyg extending beyond the traditional boundaries of supply networks
(Tennant, Fernie, A2). Tennant and Fernie saw the primary supply chain relationship
as the client and main contractor which was highly client ceng&riciew supported by
Akintoye(2000)who found more arrangements with clientisan suppliers and most of
these were contractual. Traditional procurement creates a more transitional rather than
relational work reationship as network actors continue to purssefinterest (Hughes,

Williams & Ren, 2012, Akintan, Morledge, 2013)

6.3 Thevalue ofcollaboration
As noted in Section 6.1.1, collaboratiomshmultiple meanings to different actors within

the supply network, and indeed within Carillion teams and individuals. This affects not
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only how collaboration is implemented but how it is valued. Gamil defined
collaboration, one of their four corevéua = I & WgS F OKAS@S (23S
GKA&a Fa G0KS FoAfAde Wi2 0 dzi (CwilianplNROYEE)> 2 LIS
In their 2014 annual sustainalylireport (Carillion, 2015)hey expanded on the role of

O2ftl 02N GA2y> aidlFdAy3a GKFG WAy &aSO0G2NR
Fdzy RFYSyGltte 2y g2NJAY3I gAGK LI bolayos NBR Z A
Aad 1Se G2 & dzOCef dhatQtdwastcKtiSad to thé Enplemghtation of
sustainable outcomes. The value of collaborative working was echoed by major clients,
SALISOALffe gAGKAY (GKS LlzotAO aSoizmrawp ! & |
during their 2016 supplier confereacidentified that they were looking for suppliers

gK2 O02dzdZ R 2FFSNI Ayy20I A2y 3PLOHolvdver, ekl (A 2 Y
within the company were more sceptical about collaborative working, seemlyg o

minimal evidence of client support, drthat it could conflict with the primary focus in
construction procurement; lowest cost. Many of the SC team did not identify it with
8dz00S&aasx NIGKSNJ] ARSY(GATeAy3 O2 f(McKasRyNI (A 2y
2014 LYRSSRIXI /FNAftA2y (KSYaSt@gSa y2G4SR G
(Carillion, 2015)

¢CKS O2YLIyeQa O2N1IRNI OGS adadlrAylFroAftAde ai
primarily focused on affectd | YR NBLEZ2NIAY3I F QUGABAGASE RAN
such as their own estate and the construction site; the boundaries tightly dragumdr
the company. Within the Annual Sustainability reports (22046) the sustainability
team attempted to @monstrate the value of sustainability, both qualitatively, using
case studies, and through quantitative methods; recorded cost savings. @arillio
.dzaAySaa !yAaAlQa KIFIR lFyydzat GFNAESGa G2 YSS
chain sustainabilitynitiatives were seen to add value to the company as they helped
meet legal requirements, and the expectations of clients and investors at a e@bepor
level, even if this did not always convert into action at project delivery. This balance
between rhetoricand delivery was exemplified by a statement on the Carillion in&ta
It claimed that
WLINR OdzNBYSyYyid Aa G GKS Kéatingdhe \Way. SustaiNable f A 2 y
LINE OdzNBYSyYy G YSIya YSSGAy3a 2dzNJ 26y |sfR 2 dzNJ
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which achieve value for money on a whole life basis, taking into account the community

YR YAYAYAAAY3I GKS AYLI OG 2y (GKS SY@ANRYYS
There wassome truth in all the elements of this statement but how this was applied
varied by client need, the supplieffer, price and the knowledge and expertise of the
procurement team. Sustainable supply network initiatives remained primarily reactive
response, developed as new client requirements or issues arose; the company had no
foresighting capability. As wiletseen in Chapter, fost of the senior team, both within
sustainability and Supply chain, had only a limited knowledge of life cycle approaches

and how this mapped across supply chains and built assets.

6.3.1. Increased value

Beyond the corporate sustability team and sustainability champigmreferences to

the nonmonetary value of sustainability were limited. As discussed in earlier chapters
sustainability was not a major issue for most irt@mpany teams unless it was

specified by the client or ifeam members had a personal interest. Teawmere,
K26SOSNE 6 NB 2F GKS O2YLIl yeQa aidNRBy3 NI
frequently identified as a corporate issue. There was a strongepéian from many of

the mediumleveldecisionmakers tha sustainability was something that you habe

seen to support. However as noted by one supplier it only had limited value,
WadzadlrAylroAfAde KFa G2 6S ' RNAGSNI dzLJ FNRY
of the way (when costs hate beOdzli 0 Q® hyf & ¢A (K didCarillichdzLILI2 NI
lead asustainability focusedaollaboration that successfully operated across supplier
boundaries. Clearly FSC had reputational and assured network compliance value to
Carillion butmore surprisinglyt persisted as part of the S@dmprocurement process

even though it was associated with increased cost. It was strongly associated with the

O 2 Y LI gghizdbsiance ands7.7% of tlose that responded to the 2017 online survey

(66 participants),believed that that the most important reason for # company

supporting responsible sourcing of timber was to ensure that forests rerdatiee for

future generationgSupply Chain Survey 201The confidence level for this result was

84.7%)
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Carillion procuremet teams and several suppliers did provide positive examples of
tangible value that was derived from collaborative working. The SC team offered a
practical illustration where collaborative working was impacting on environmental
Issues:
WXXDODP5 NE g dref doimg2WE| nowsonly work with one supplier and have a
number of high quality, reliable companies who fit out. We can work with the supplier
G2 YAYAYAAS 461FaGS LINA2NI (2 FAG XodpadzOK | a
(the supplier) alsmffers a takeback scheme for any offcuts. It does cost money, but
then you would have to pay to have it taken away anyway. This opens up the possibility
for much greater transparency in the supply chain and the opportunity to develop new
products or proces S & ¢DCD§ { /
This collaboration provided positive environmental benefits, but it also identified a
tension that was regularly noted by paipants, that of potential tradeffs between
sustainability improvements and cost. This was vividly articdldig a sustainability
expert in one of the main manufacturers when the Sustainability Director of SUP
commented:
WXXXAF @2dz I NBa abRLIIAKS &GaNBIE KERI AT @ 2 dzQNJ
LINK OS XXOKIFGQa y20 GKS g ITeS 4l 2 7 RHEI (& do)BLBE ye3
collapsed the supply chainin the Indian example we only have one supplier, which
from a procurement point ofiew is probabljhorrendousX X K2 g R2 ¢S 1y 26
I3SGGAY3 GKS 0S40 LINAOSa®R XEX I y@liy @ R SSA @S |
GKFGQa SAGKSNI OSNE KSFfGKe 2NJ OSNE dzyKSI| f i
it does mean is that the sufipr is now fully engaged with the social agenda that we
have, as well as the business, the pure economissiply.
This underlying level of uncertainty is not merely a concern for sustainability initiatives
but as an approach collaboration itself mag jpproblematical:
Wwl Af &adzlL) ASNE GSYyR G2 02YS FTNRY | avl ff
numbeNJP ¢ KA & OFy ONBIGS | LR2&AAGADS ol asS T2N
with experienced suppliers interested in longer term developmeHi@wever, it also
NBRdzOSR (KS t SOSNIF IS (GKIdG Oy 68 oRBJIdZIKG R
Despie identifying value from collaboration, especially where there were more stable
long-term relationships, procurement professionals were cautiodsemw considering

sustainability, noting that frequently there was a balance between positive outcomes
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such assustainability, quality and innovation and potentially higher costs, reduced

leverage and increased risk. There was also a concern that colladroassociated with

fewer suppliers could limited competition and without strong industry or external

pressure reduce the pressure for innovation and, of course affect the ability to achieve

lower costs. This was understood and acknowledged by sustaipgidfessionals such

as SURL0 who reflectively commented
WOoNRI Rft& TF2NJ adzaidl Ay litogets & bittmurkyl Yo geNibté 6 dzi
§O02y2YA0a YR ¢KI(d @2dzQNB R2Ay3I 2y G(GKS az
ASYSNIftfe ¢2NgS y@& (230 KENEMDY TN (> GAKISQ 3 YR

6.3.2. Increasecbosts

Collaboration across thnetwork to improve sustainability such #e FSCEhain of
Custod@was seen to increasmsts. For the main contractor this included guidance and
training material for Carillion procurement and operations staff and ongoing, intensive
engagement with gppliers and subcontractors bringing timber onto site as part of
contract works packages.dtso required extensive labour to input site data and manage
internal monthly reporting of timber usage ($¢2). FSC timber could often be more
expensive becausthese some of these costs were also incurred by multiple network

actors. The company did hmonetarise the additional costs associated with FSC.

With FSC Carillion SC team had corporate support and an embedded process for FSC
GAYOSNY WigKSH®a 08 dzEN). RiBWEVe hén GBItried to offer
WY2NB adzaill AylRaiilS & OVDXYNI2ZNRE ARy Q KS F2dzyR
The units were more expensive but could be used nquitA YS & Q® LG 4 a | dzA (
the problem was wh was responsible for the cost.
WhyS 220 O6LINR2SO0G0 ¢ ay Qdbledndt)ewediftie dnged- &8 Y2 N
GSNY o6SySFAid OFYS (2 GKS O2YLI yed |26 R2 6
2N 6SNBY QU &A0NHZOGdNBORIEA(GE&R D22a] G GKS gK2f
Supplychain team members were also concerned about the costs of sustatyabil
standards to their suppliers, especially SMEs and were reluctant to mandate standards
such as 1SO14001, unless demanded by the client. They felt standardsbooild

increase costs to the Carillion but would also limit the pool of suppliers they doand
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from, a major issue when the industry was expanding. There were also examples where

the cost of standards or accreditation also constrained the sustainatabiy. SEPM

noted that
W/ I NRffA2Y KIR NBOSAOSR | Jéhtdpproada By CI®3, 9SS | a
they had been impressed by our work on sustainability. Carillion were logged at
W{GFyYyRINRQ fS@St 0NBaSIk NDHKuGadf Bfcurednegnt & KA & & |
{dzLdLX & 6/ Lt {0 /2NLIRNI GS / SNJI aswihabilitiilevd y { G y
ONBaASENOKSNI y2iSY GKS /Lt{ {dzadlAyloArtade

The company understoothat working with the Sustainability Index wouldcur the

company with additionaéxpense butvere reluctant to proceed as it would add costs

to suppliers (SGPM). Those working on site could be even more blunt about

sustainability and added cost&s notedS'SA saw the operations teanpjgroach as one

where they sawsustainability asadding cost ad complexity;4hey just have to do

AUXXDPdl Yy R RIS af mxtidzMaE ofbuilding

6.3.3. The value of early engagement
One final aspect that is alluded to but not fully explored in the exampesea s that
network actors believe thatcollaborative engagement, early in the project
development, can enhance value. Repeatedly network actors stated they could have
done so much more if only they had beenaiwed earlier (D2D3,D4,D8 D1Q. This
was enthusiastically illustrated by onefofl NA f £ A 2y Q& & dzLJLJX A SNRAY
W2 K G LIS2LIXE S R2y QG NBFtAAS A dusidgSWDs@ouy Y 1 ¢
can take out huge tanks usually put into basements and free up spat€2000sgm
that really makes a diéfence-you can use it forgyms orrefai® . dzi 6Kl &G 6SQO
Aa G2 3SH GKA&a YSaal3aS | ONraa e&2dz K @S G2
Another supplier also commented that failure to engage early on sustainability creates
an impressionhat it is expensive2 K Sy A Y LI Swoy! ak yHE Oi6.f £ Sy (i X X
come at it too late they end up trying to retrofit answers/solutions and of course it costs
Y 2 NB Q8).4dain,tthere are examples of tensions between the perceived benefits of
early engagment with clients and designers and commi@l value. As the Carillion

RSaA3ay GSIY y20SRI WLGQa || 06A3 AaadzsS F2N C
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adr3sS w0 GKSe Yleé y24 oS 3SGdAy3a GKS o
LINRA(DHDY

Collaborative value was not howewvconfined to corporate benefit but for several of
the supply chain team, and indeed suppliers, it offered a more personal meaning.
Collaboration between network actors could offer a less adversarial and crepace s
in which to work, such as the expenice d SCIV. He had worked on a PBkpital where
the commissioning trust had a vision to be the most sustainable hospital yet built. This
clear goal and the collaborative approach of the client had remained imiviis memory,
ten years later.
WLt NBI Syca2eSR GKS OKIFftfSyasSxXoodloftsS (2 Lz
We all (clients, main contractor and key suppliers) then worked through them (the ideas)
¢ only taking them out when they proved unfea A 6 £ SQ @
Equally, the failure to collalate could also be professionally frustrating BHD
LR AYUGSR 2dzi WwWO2y OS LdihereRtBeAchritattorsh are ntudhindrg o0 S i i
involvedc probably the closest to collaborative wogknore than anywhere els@&ut it
Aa alGAftt OSNEB O2yaiNI AYySR®Q

6.3.4. Comparison tditerature

Whilst there is a considerable range of literature on collaboration across supply chains,
there remains debate as to the value of collaboration to the construction network, and
more speifically, individual actors. The reseh on the value of supply network and
collaboration within this sector is limited. Value is presented in two forms, intangible
value such as reputation and innovation and these directly related to monetary benefit.
Sudies that have focused on projectviel collaboration within the construction sector
have identified improved project performance due to supply chain integrgainty,
Briscoe & Millg, 2001, Briscoe, G., Dainty & Millett, 2001, Eriksson, 2006, Kadefors,
Bjo rlingson & Karlsson, 200 Bresnen and Marshgd2000rand Constructing Excellence
(2015)note that collaboration on construction projects can deliver a number of cost
based benefits such as lower building costs, higher profits for the contractor, shorter
project time and a reduction in the sevsriof disputes. The industry also believes that

collaboration can create an environment for innovation and encourage continuous
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improvement (CE). Industry wide research into the sustainable management of supply
chains has also identified more relationaluain collaboration such as increased trust
(Simpson, Power, 2005, Alvarez, Pilbeam & Wilding, 2Qi€tfer communication
(Cheng, JH, Yeh & Tu, 2008tommitment (Simpson, Power, 2005earning(Carter,
2005, Carter, Rogers, 2008and less tangible, informal relational safeguards
(Touboulic, Walker, 2015, Alvarez, Pilbeam & Wilding, 2046yvever, there is also
concern that proofs supporting the claimed successes of collaborative projects is limited
(Bresnen, Marshall, 2000, Briscoe, G., Dainty & Millett, 2001, Beach, Webster &
Campbell, 20059nd it is argued that collaboration may have no direct impact on project

performance(Nygrom, 2007)

The willingness of clients to consider a wider definition of value rather than using cost
minimisation to achieve effective and efficient means of meeting a projects goals affects
network behaviour(Beat, Webster & Campbell, 2005UK Government research
suggests that construction clients struggle to articulate what value means to them, and
too few projects develop a clear brief that defines their business, social and
environmental requirementsindeed, several papers note that main contractied
supply chain membership is typically based on a number of performance criteria of
which lowest price remains first among equélsccles, 1981Hartmain, Caerteling,
201000 {dzadGl Ayl oAfAde O2dzZ R 6S asSSy +a | WOz
other sectors sustainability initiatives that led to lower operating costs which were often
hidden from the client to prevent demands for gei reductions(Brockhaus, Kersten &
Knemeyer, 2013) Dainty et al(2001)identified that subcontractors, often operated
within a low trust relationship with main cordctors were unconvinced that
collaboration offered them value. They believed instead, that collaboration offered
main contractors the opportunity to improve their cash flow and survive the volatility of
the construction businesgrommelein, Ballard, 1998yVhen collaborating the balance
0SGs6SSy O2aida |yR ljdadtAaade OFy o6S @It dzSR

¢

project a party operates frorfliJdom, 2013)

Collaboration orenvironmental and social issues also increased costs, it was not free.

Indeed, substantial investments had to be made by the firms beforehand, compelling
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managers to answer the crucial question what value they were willing to allot to eco
logical and saetal concern{Gold, Seuring & Beske, 2010&his is echoed in work by
Toubouliq2015)who highlights a need to increase resources to change practices. When
considering thedemands of greening the supply chain it was clear that for many
suppliers, especially SMEs, the innovation required to achieve greater resource
efficiency required a high level of investment in knowledge, people, IPR, technology and
equipment. These oftenoffered limited or unknown return and the risk of other
suppliers following suit with much lower investment co$t$NEP, 2014)Brockhaus
(2013) also identified areluctance by foal companies to incorporate sustainability
criteria in supplier selection. He believed this was either due to a perception that
monitoring costs for assessment would be high or because they were lacking the tools
to qualify the sustainabtly requirementsfrom their supply networKWolf, C., Seuring,
2010, Brockhaus, Kersten & Knemeyer, 201Bhere were also indications that many
suppliers placed only limited value on sustain&pitiemands as th main motivation

was not to improve their own performance but to meet focal company demands. Many

of them saw limited or no internal benefiBrockhaus, Kersten & Knemeyer, 2013)

The literature fas only limitedocus on early engagement, but UN@P14)do note that
integrated intervention at an early stage has a large impact on building performance at
relatively low financial cost. However, this point of engagat remains prblematical

and there is an increasing move to try and compress the construction supply network,
focusing on modern methods of construction, for example offsite building techniques
(Fernie, Tennant, 2013)rom a supplghain management perspective this approach
will become more aligned with manufacturing supply chain management. Upstream
construction providers will benefit from a near continuous stream of work which will
limit excessive fluctuations inethand and supplyHartmann, Caerteling, 2010t is
anticipated that offsite manufacturing will reduce the need for flexibility and thus

fragmentation upstream and will enhance the opportunities for collaborativaeza
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6.4 Casestudies

Whilst it was clear that collaboration remained limited, difficult and often counter to
contractual requirementsexamples of cross network collaboration did emerge from
interviews, surveys and meetings. Many of these war@duct or issue specifioften

linked to project activity and frequently only encompassing a limited number of network
actors. This research does not attempt to map all collaborative activity across the supply
network but is rather trying to draw from #hindustry conversationshe types of
collaboration that they see as useful or effective, and to draw from these examples
common approaches that support a successful collaborative process. Several examples
of extensive network collaboration were identifieduring the early phasesf the
research (D2D3) and these were probed further through survey questions, additional
interviews, attendance at meetings and the review of Carillion documents. From this
work three different collaboration formats, all of wdhi were either highly facsed on
sustainability or incorporated some elements within their remit, were identified;
Category Managed, Goal Driven and Industry led. Key features of the case studies were
reviewed (Table23) andit wasclear that they represented cases initiated by a range of
drivers, they operated beyond the project level, had multiple network stakeholders
involved in their delivery and et a range of Carillion aims. In the short studies that
follow the researcher dras out the main features of these collaborative actions,
considers how successful they are in supporting wider systmmed sustainability
issues and the ability of the magontractor to lead this processlsing insighd derived

from interviews, observatins at internal Carillion meetings and external workshops and
conferences the researcher has also attempted to identify those areas that had a high

or low focus on sustaindlily. This is incorporated intdable23 below.
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Table23: Examples of supply network collaboration identified by Carillion supply ch&arh 20152017(D2,D3,D4,D5, D6,D7,D8, D10)

Carillion Carillion Researcher
Project/comp |Initiatve |Carillion assessment of leve
Case Study Driver |any based |Launchedlead stakeholders involved in delivery|Carillion Primary Aims of focus on
Intra-company/Inter-company sustainability issue
Supply Chain [Manufacturers Bulk Discounts
Head of lower price based on increased corporate
Category Carillion |Companywid{ 2012 SUD_D'Y Operanops S|.oeC|aI|§t §uppllers !evel volumes Low
Management Chain - |Commerical |client - limited improved knowledge
Corporaté\york Winning|engineers/designergrelationship building with key clients
Design
supply chain |communities Values based concern over deforestation
Primary: raw material
NGO and Head of |operations suppliers Legal compliance
FSC corporates Companywid{ 1997 Sup!oly manufacturers Corporate Sustainability credentials 5
. Secondary: Chain - wholesalers
Spec";'c EU ccs Tier 1
‘_3°a Legislation Other suppliers
Oriented clients - limited
UK Head of [supply chain |contractors Legal Compliance
Modern Government| Companywid{ 2015 Supply HR . Labour con.tractors Risk .n.1|t|gat|on o
Slavery Legislation Chain - |Operations  |other suppliers conditions
Corporate manufacturers Corporate Reputation
UK Head of |SuUpply chain |see Table 14 Corporate status Low
Government 1 . . Supply |sustainability Knowledge acquisition
Industry Forums| Policy: NGO Companywid¢ various ; .
Contruction Chain - Reduced cost - joint development 0
Corporates CcCs relationship building g
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6.4.1 Carillioncategorymanagement
Carillion began to develop a categomanagement system to support procurement
LINA2NJ 62 Hnamwm Wo dzi /Di). Itdveszan apBcadhiEhat kn&yRnew,y

FNRY RA&AOdza&AA2YEA 6AGK GKSANI LISSNB Ay GKS

(CMD). The company had definedettbenefits of category management and how it

would be operated;

We¢KS OFGS3A2NE YIYylF3ISYSyd FLILNRIFOK Aa 2yS

analysed and segmented intoategories. Each category in turn has been allocated to
a supply chain profesional to manage with the objective being to deliver the business
and functional requirements of reducing cost, improving performance and driving
innovation year on year. It is not an appeh that is confined to the supply chain

function but requires theactive participation of and engagement with stakeholders,

H JT N

1

Tdzy OlGA2ya YR AYRAGARdZ £4a | ONRPAaa (KS odzAy

capability, cultural fit, flexibility andgrtnering ability will be evaluated when selecting
preferred supph SNE ®PQ 6/ F NAff A2y LY UGN ySG Hnampo

In the definition provided above Carillion stressed the importance of collaborative
working across business teams and indeed they identified the importahcategory
management to work winning teams. Here they lookedititise supplier relationships,
developed by thecategory management team, in tender content which would
WYFEAYAAS 2dzNJ O2YLISGAGAGS FTROEYGlF3IS | yR
exlSNI A &S I yR arligh2Sadplg RHais Ralicy (D&ategoy management
allowed Carillion earlier engagement with their strategic subcontract partners and
suppliers to ensure they worked with them to meet the requirements of the Client and
W2 THOVNIAYS O2aild al @A.yTHe catdy@y nfahdgeisSais@rked 5 y
closely with the supply chain team and operational teams at a project level. It is also
important to note that the company had also identified the importance of aligning key
preferredsuppliers, not just on lowest cost, but also in terms of theiligtto align with

other Carillion values and needs, including the ability to partner. To help support the
category managemerteam with decision making they had adopted, and adapted, The
Seven Step procesd-igure30), based on a procurement method developed by A.T.
Kearney in 200{Dolan, Fedele, 2004)
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Figure30 CarilliondSeven Stepstrategic category managemenprocess
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Stage 4—Ne9

Senior Carilliorsupply chain members sagategory managemeras a strategic tool
which would achieve the best supplier selection for operational needs; identify
additional value; create opportunities for better processes and evaluate the
performane of suppliers (D8 Ananalysis of Carillion procurement areas had identified

5 key categories that wouldupport supply chain procurement. These were described

as

1. M&E (mechanical and engineering)

2. Building and Finish, which means fit out

0P 9y @St 2 LIS X Xglazingfadlisgdono t 201 >~ oA 3

nd 9EGSNYlIta XX flyRaOlILAYISZT RNIAYIF IS XXi
5.Preft AYd o0t NBEAYAYINASAOX® GKIFIGQa 2yaArdasS ad
tt 9 YR aOD)TF2{ RAYIQ 6/ a

New team members, recruited in 2013/14, weagiginally delineated as Category
Managers but by 2017, acknowledging the increasing importance and value of the roles,
they were rerated as Head of Category posts. The senior supply chain team members

acknowlalged this growing importance as they recapd the skills thecategory
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managementeam were bringing to the business. By 2016 theEMY 2 1 SR G Kl G {0 K
aim is to allow experts to be able to work in areas of high knowledge and have oversight
over all ppjects to enable specific work to be bundléd2 3S I KSNXPQ ¢ KS /[ | NJ
chain team valued the category approach in breaking down project and ks
However this was not only happening internally, the category team were quite clear that
0KSe QWREBBz G 6 2N] A 0K ¢ AYSRNI oledeildbisiolShatigd € |
explained this in more detalil.
W¢ KNRPdzZAK GKSANI 00FGS3a2NE YIyF3aSND (y26f SR
that, whilst the company might be buying through anumb& o¢ A SNJ MmQa 6 K2 (K
have up to 50 Tie2s, for some product areas, say curb stones, there are actually only a
few manufacturers. In some cases, Carillion may be buying from them direct, on some
projects, as well as through other Tiers so by lookihghes, as a whole, we can
influence. Herelte supply chain looks more like RAF Y2y R (Kl y(SE LI NI} Y
D).
Undoubtedly procurement by category continued to be driven by a strong cost saving
motive and the Category team were responsible for manggimlumebased discounts
with Tier 2 and Tie3 suppliers. This point was reinforcéy CMmM WY& NRBE S Aa
relationships and to do deals with the suppliers, including manufactures, who ultimately
work with Carillion. They provide volume discountsl &arillion work to specify their
Y I ( S NRathér dhén asking subcontractors for product information the Category
Managers were asking Tier 3 manufacturers when they supplied to Tier 1 subcontractors
andtherefore, they gained much greater visibility of the materials and product quality
beingusRQ BHAP ¢CKAA gl a y20G Ffgleéa aiayYLI S | &:
could not find any sales data for Carillion as they were not listed as customers in their
accours systems. CND candidly noted that greater engagement was linked to rebate
systemdo dzi A0 Wgl a Ffaz2 IAGAY3I GKS OFGS3I2NE Y
sales to subcontractors and increasingly they were using it to require subcontractors to
usel KS LINPRdzOO&a GKS& a4StSOGSRQO® Qn)Kiust IADS
was also building in these relationships. As Tier 3 suppliers (manufacturers) were
graduallyce2 LISN} GAYy 3 a GKSe F2dzyR GKIFG W/ I NAE €,
(CM1). This was witnessed by the researchercategory managementeview meeting

where CMH LINP GARSR 2yS 2F /IFNRAtftA2yQa GKNBS L
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of upcoming client tenders and discussed how to work with them on these. He was clear
that the same review would be held with the two other Carillion preferred suppliers o

this product group.

Category management was seen to have several benefits by Carillion senior managers.
Firstly, it reduced costs by bundling work and giving key cordraet greater proportion

of Carillion spend. Secondly it engendered greater refatigp building with suppliers

which led to opportunities to coperate on innovation. The example used was working

with Tarmac to utilise their low energy Asphalt on a n@ntcact. Finally, it was seen as

an opportunity to require Tier 1 suppliers (subt@ttors) to work with nominated
manufacturers or wholesalers. Carillion increasingly nominated three preferred
adzLJLX ASNE ¢AGKAY &dzo O2y  NlieOiit@ thiddei theDwdk,i NI O
but the SC team know that Carillion would get the righality of work and at the right

price. (CMD). This level of control brought greater transparency to the supply process

and improved the main contractors risk managementfpe. (CM1). Whilst this did

bring benefits it also created some operational ssuThe category management

system appeared to generate issues of internal responsibility. A good example of this
wasS§ ao K2 adFdSR (KI G Weskfs gends NBundwheinad 2 F
| came here (to work for Carillion) that@ompany and Company did a rubbish job

on site no one included it in their SPI (supplier rating) because they were category
YIYylFI3ISR®PQ ¢KAa NBAdzZ G§SR ohtye sehigrddpplycHainloi2 2 NJ a

category team were aware of the issues.

It was alg clear that thecategorymanagers only managed relationships upstream to
the manufacturer level. They had limited links with component manufactures or raw
material supplies and had undertaken no formal hotspot analysis. Relationships with
clients, desigars and engineers appeared to operate on a project basis, usually
supporting standard contract processes. There was one example of category manager
pre-tender engagement wit a potential client, the outcome of which was unknown at

0 KS L3 Ay denie. It wablthefeforke Boypassible to evaluate if the spent staff
time and knowledge transfer was effective. Internal systems also restricted the intra

company benefits bcategory manager multier engagement. The Carillion supplier
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system,0My Registre, had only been developed to manage direct suppliers, which left
information on major manufacturer engagement ¢ategory manager files and excel

spreadsheets.

6.4.1.1 Categorymanagement andsustainability

The diagram below Hgure 31) is part of a wider presentation on sustainable
procurement which was launclan 2011 by the&arillioncorporate sustainability team.
This diagram, created by Carilliomecognised the importance of theategory
managenent team and identified that they were responsible for identifying their
categories key sustainability impacts, incorporating them in the procurement process

and ensuring tracking of KPIs.
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Figure31 Carillionsustainableprocurement guidance forcategorymanagers
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Whilst this was a reasonable approach, in practisedii@gory managemerteam, by
2017, only comprised nine team members, and much of their time was spent co
ordinating preferred supplier discounts and cross prbjpoocurement. During the
period of the research, May 201Becember 2017¢ategorymanagers did not follow
the processes outlined iRigure31 and they had no personal sustainability targets (CM
D). Howeer, this did not mean that theategory team wergersonally uninterested or
unknowledgeable about sustainability issues. Indeed, their specialist roles allowed them
to keep up to date with technical developments and construction issues within their
field of knowledge. They were familiar with examplesefv sustainable products and
were comfortable articulating the sustainability benefits. Examples of this were Knauff
2FFSNAY3I | yS¢ LIFadSND2INR (GKFG weaz2dz OFy
need for one whole coat of paint. Also, the boardising low levels of water compared
G2 y2N¥IE LXFadSND 2NJFNRBY | gK2tS GSIY @A
FALKEFEGQd ¢KSe faz2 Sy3ar3aSR gA0K 20KSNI /
manufacturers as exemplified by:

WgSQ@S oKAPlgnt rdcentlyl: Théylproduce flooring and panels and have a huge

R&D programme. We went with the Carillion SE Design managébjBvho is looking

4 SY0O2RASR OF Nb2y XXOfFRIW( & AMPNRK 20 laNIi Ay 3
However, the team often foundarticulating sustainability to smaller or less
knowledgeable suppliers difficult as GvhotedW £ f 2 F dza KI @S F2dzyR
this (sustainability) sometimes at a project or supplier level.olf gaysustainability,

they all say carboor wasteQ ®

The category managementteam were very aware that many of the largest
manufacturers were doing a great deal of work on sustainability, especially on waste,

g1 GSNI YR OF ND2Yy ® . dd&il SASyo AMTA GRKDS &) KREARRR ¢65d)
yourecord- f f GKA& 3J22R addzFFoe 2SS R2y QG NBO2NR
& dzo O 2 y U ddleddry Bhavdg@medheeting 2016D10). Indeed, they believed that

many suppliers were already offering recytlédower carbon products which Carillion

may be buyng but are not aware of, and certainly not recording. In a Category such as
groundworks management of largeale excavation waste had always been a major

issue and finding alternative uses, which removed FNRY I yRTALf QX ¢
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benefit to the company. Thecategory manager, CM4, provided several examples of
where this had successfully occurred. It was just a normal part of project management.
In addition to working across projects thategoryteam were also approached by senior
corporate members to look at group vadinitiatives. CM2 had been tasked by the
Carillion board to look at the opportunities faGreen M&E, an area felt to have
commercial potential (CA2). Another éenvironmenta project had recently been
initiated by increasing pressure on urban sites doi@ir quality concerns. Led by the
CEO of the CCS Business Unit;ZZnd CM3 were starting to look at emissions from
small tools/equipment. They were assessing the top 10 valwéisions products and
asking the supplier to traffic light rate them. Greéor least emissions, red for worst.
Green rated products would be recommended as preferred with Carillion SC buyers.

They would also look to develop new products with suppliers.

Thecategory team considered how category management could support suadtiity
more effectively. Cp FSt G AG ySSRSR (G2 0SS WaKz2S K2NJ
GKFG AG A& dzyRSNEG22R | yR Ay Of dBREBRteami Sy F
agreedthat

Wd<ing sustainability in the strategy was important but teere it is operationalised it

needed to be included as part of the delivery schedule. The delivery schedule is shared

with suppliers of materials as well as going to the-sahtradors who may be buying

the product. This makes everything run more smodihly é5). a
CM1 and CM2 offered to support a pilot to test this approach on a single issue that was
currently an area of concern for the corporate sustainability team, that ofadledy
content. For the pilot they considered a selected range of sanitamewaipes, cabling,
and insulation, a group which comprised approximately 15% of by value of spend of all
materials within the M&Ek G SI2NB ® ! yvE A1 S St SOGEMAPI £ LIN
manageable component parts and all had at least one preferred 8uppNJ G 2 G F £ 1 1
was also important to theategory team to ask the suppliers how they would approach
GKAA GBS 2F AaadzsST WAGQa 322 R yilewdddm /AadzLIL
2 invited the researcher to attend the next review meetingh one of their preferred

ceramic suppliers and to listen to their work on sustainability. Sles team of SUR

brought their sustainability manager to provide information walinwas clearly focused
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on their own production facility. Due partly to thesue of subcontracting discussed

earlier but also due to data being company focused it was not possible to provide
Carillion withCQ or recycled data for the products they wereig. CM2 was surprised

that they were not much more engaged sastainability. Theales team did not know

about the sustainability work or that had a value to some of thedlients. Equally the
sustainability manager did not have a strong relatiopshith the sales team and G

felt that all the data they wereacording was just wasted. He felt the meeting had

W2 LISYSR dzLJ KA & Seé S a2).iéne & therSBIP teafn hadfoSked\ah & | & Q
/' P NREftA2yQa !'yydzt {dza8tAyBOACKSE wSNBNIYi

itwas a majorissueforCafllly Q o{ |t m0 @

Further supplier interviews were carried out, and these are referred to throughout this
thesis, providing further illuminating insights into key manufacturer knowledge and
capabilities and their perception of the main contractor. However, tdemise of

Carillion prevented this specific pilot project being completed.

6.4.1.2. Observations

Category managementas part of a wider supply chain management process did have
the capaciy to operate beyond Tier 1 suppliers and build trusting relationships. They
were able to function across multiple internal teams and work with both upstream and
downstream network adrs, albeit downstream engagement was more limited. They
were able to ovecome the project based siloed working within Carillion yet whilst many
of the examples they provided were positive they also acknowledged great frustration
with supply chain and opational colleagues who would ignore recommendations as
they focusedon g Sa i LINAOSS S asS FyR y20 AYFNBI dzS
1Y S ¢ Q. They still struggled to overcome inteompany fragmentation, especially

at the subcontractor level but hd combined relational approaches with the more
transactional use of delery schedules. The category management approach at Carillion
offered many of the preequisites of collaboration that have been identified as
necessary to support sustainable builehwéver, they were not being utilised to achieve

this goal. The companyitmaintained a siloed approach to supply chain strategies and
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corporate sustainability strategies linked only by a small number of sustainability KPIs

that the supply chain was tasll to meet. These are highlightedTiable24.

Table24: Carillion 202Gsustainability KPI's requiringupply chain delivery (201314)

Carillion | Schedule of Reporting Responsibility of Researcher Notes
Team - 2020 Key
Performance

Indicator (KPI)

Supply 100% of purchased | Category KPI based on 3 question

Chain products and Managers/Performance | in My Register. Many
materials are Mgr sust Team suppliers simply did not
responsibly &ethically answer them or smaller
sourced by 2020 companies, many

organisatonsstruggled
to understand the
guestions and smaller
companies hd little
capacity to comply. No
audit of responses

Supply Sourced timber will | Contracts/S€1 approver| Implemented and
Chain meet FSC or strongly monitored.
equivalent standards Reportedannually.

Highlytime-consuming
process major
commitmentfor Caillion

Supply We will target our top | Category Category managers

Chain 250 suppliers to Managers/Performance | working with key or
collaborate on the Mgr sust Team preferred suppliers.
development of Development of
enhanced sustainable enhanced sustainable
products and services products driven primarily
by 2013 by manufacturer. Some

collaboration with main
contractor to improve
process . Knauff
panels. Limited demand
from clients
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Carillion | Schedule of Reporting Responsibility of Researcher Notes
Team - 2020 Key
Performance
Indicator (KPI)

Supply 100% of our suppliers| Category By 2015 all suppliers hag
Chain will be benchmarked | Managers/Performance | to be on MyRegister to
0 KNR dzZa3 K / | MgrsustTeam be awarded contracts.
accreditation process However the
by 2013 and we will benchmarking had
provide guidance to proved to be weak and
those who only meet no guidance was
our basic requirement| provided to suppliers
Supply Maximise local spend| Not identified No. of SME's and local
Chain including SME, spendstandard
measured as a % of requirement for all
supply chain spend government contracts.

Managed primarily by
the supply chain working
with Tier 1 suppliers.
Definitions varied by
contract, time consuming
to manage

Whilst the notes provide an observation on the status of each KPI the roaihqgd this
illustration is to demonstrate that the company had no holistic approach to
sustainability across the supply network, rather responding in an ad hoc fashion to

client,risk or legal pressures. Except for FSC timber, Carillion was not |lelaeingy.

6.4.2 Goal Setting

In the two examples selected for this study the researcher explores situations where a
shared goal reaches across the entire network and requires cod#ibn at a global
level. In both examples Carillion have been activelyaged in the goals during the
research period and they highlight two different approaches to goal setting at a network
f SOSt T (KidadJ 2 ¥ RR20&2\240B Y

6.4.2.1 6Bottom-upg goal setting: Forest Stewardship Certification

The Forest Stewardship Qmuil (FSC) Chain of Custody represents an attempt to frame

objectives, targets and requirements that can be shared throughout the supply network
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for forest products. The FSC originated in the early 1990s through discussions hetwee

the World Wildlife FundWWF, now Worldwide Fund for Nature) and several major UK

DIY chains, concerned about the impact their procurement of wood was having on
rainforests and the risks this entaile@urphy, D. F., &dell, 1998) The grop,

WWF95+, wanted an industwyide approach to ensure that the timber they purchased

O2dzt R 06S G3dzZE Ny yiSSR¢ a SOGKAOIT (& a2z dzNC
governmental approach, harnessing commercial drivers to effect ch& @ has striven

for, andincreasingly achieved, a membersHipsed approach to forest management

and governance is overseen by a board elected by the membership. Decisions on forest
management include indigenous people through local consultation and Veagkers

are prioritizedfor employment(FSC, 2017)he social and environmental benefits and

the associated reduction in risks resulting from this local, ethical approach to forest
management are then propagated throughet supply network, with t8 &/ KIF Ay 2 1
/| dzZai2Reé¢ | Aaadd2NBR 6& NBO2NRAY3I SIOK adsSLI A
that many smaller producers have benefited financially from FSC [48]. Since its inception

in 1993, FSC has grown to be a significaatket mechanism to promoteesponsible

forest management, now covering 180 million hectares of forest in 112 countries.

Carillion, driven primarily by corporate environmental values and reputational risk
management, published a Sustainable Timber Policy, ratified by the Cabilevd, to

purchase only timber and woederived products with FSC Chain of Custody certifinatio

or, where this could not be achieved, to use sources that were independently verified

as legal and sustainable. Carillion accepted that, without a certifigadsird, it could

not guarantee it was not colluding with or procuring timber from illegal loggi
operations; FSC provided a way for Carillion to ensure that its supply network did not
contribute to illegal and destructive deforestation and thereby to dvpiotential
NBLIzOF GA2yFE NRARA]P | 26SOSNE Al g aond f a2 Y
AGa 26y YySU62N]l I WwWi2 LINRPY23GS RSYIFIYR FYyR A
within the construction industry asé K 2 {C&rifion, 2000, p.31)

Requiring procurement teams to source only certified sustainable timber represented a

major commitment, and it is clear from interview comments that this continued
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ANNBALISOGA DS nddienteiehs]jydaS aRISSYR yORY W LI NI FNRB Y
RM2). The principle was communicated to clients, samntractors and other suppliers.

hLISNY GAy3 GKS C{/ &/ KFEAY 2F [/ dzaGd2Reéé¢ RSYI!I
contractor. This included guidance and trainmgterial for Carillion procurement and

operaions staff and ongoing, intensive engagement with suppliers and subcontractors
bringing timber onto site as part of contract works packages. As noted-byds& Wg KA £ a1
it remains outside the industry norm yousuhave to continuously communicate it.

Peod S aGAff R2y QG NBlIffe (y2s oKIOG GKS& | N
OKIFAY 2F Odzali2ReQd ¢KS O2YLIlye Itaz2z KFR i
monthly reporting of tinber usage. Higlevel decision makers within the S@eam

regularly worked with WWF on certificatioqueries and developed long term
relationships with the NGO, as well as considerable kndgdeon FSC. Medium and
limited-level decisionmakers in the S@am were highly informed ahw the ethical

issues but ppeared to struggle with commitment when price was such a key feature of

LINE OdzNBYSy i & 9y 3l 3ISYSyild 41 a Y2NB fAYAUGSR
whilst certified timber does gain credits within building standards sicBREEAM, few

clients diretly specified FSC or other responsibly sourced timber materials.
Furthermore, unlike companies supplying the consumer market, there little direct
communication between main contractors in the construction sector and the end users

of the structures, most oivhom would buy assets unaware of timber sources. By 2009,
GAYOSNI 6A0GK y2 OSNIATFTAOFGAZ2Y NBLINBASYGSR
continued to reduce, with annual fluctuations, to 5% during 20@BTN, 2016, Carillion,
2017)Carillion was committed to 100% purchases of certified sustainable timber and

wood by 2020.

6.4.2.2 dTop-downé goal setting: modern slavery

As noted in chapter 2 the social dimension ofpmate sustainability can be positive,
such as the provision of jobs, engagement with local communities and increased skills.
In the UK it is also associated with improved standards of employee health fatg. sa
However, many negative social aspects amndito exist within the construction sector,

not least of which isssue of forced labour, employed directly or more remotely through

supply networks Thishas for some time been addressed through volunteogles of
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conduct such as that promoted by thedénnational Labour Organisation (ILO) or the UN
Global Compact. However, the UK Government, in 2015, passed the Modern Slavery Act
(UK Government, 2015pjequiring d UK companies to address the issue of modern
slavery in their own businesses and their supply netwoflkaday Ukcompanies, and

their subsidiaries with a turnover of more than £36m must demonstrate the action they
are taking and publicly report this omannual basisModern slavery is considered to

be delineated by bonded labour, poor wages, working and living conditions, intimidation
and violence or human trafficking. It is estimated tid&t million people globallpwalk

Free Foundation, 201@&ndure mockrn slavery, with construction identified as a major
area of concern because of its high reliance on flexible, temporary labour and highly
diverse global supply network§&ompanies primarily manage labousugs as part of

their product supply networks buhe high numbers of products and components, often
originating from unknown global sources, makes it difficult to ensure transparency in
employment practices. Even in relatively short supply networks, asahithin the UK,
mapping labour practices can t@me complex. Complexity can make the different
forms of modern slavery, which are frequently informal and transient in nature, hard to
detect and therefore persister{iAllain et al.2013, Gold, Trautrims & Trodd, 2015, New,
2015) In setting this legislation, theovernmenthas imposed values and specified the
process by which all UK companies must engage with this issue, in marked contrast to

the way FSC certification has developadre organically.

Carillion first used assessment tools in 1999 to review the environmpetérmance

of suppliers. From this work, they identified that only 50% of suppliers broadly met
requirements. As a result, Carillion began to address the sodalLJSOGa 2F AlGa
services and products by engaging with suppliers to promote swadilnsourcing of

LIN2E RdzOG & YR YIUGSNRARFfAY WgAOGK KAIK NRA] &
rather than beingR S f A ¢@Cariflidh (2000, p.31)The company ade it clear that

ensuring human rightsvas a key company principle and that they hdd ongoing
O2YYAGYSyld G2 AYLNRBGS (GKS fAQGAY3a YR 42N
employees but also for owubcontractor teamgCarillion, 2000p.31) Along with many

of its peers, Carillion included questions on their supplier registration system relating to

human rights, asking for confirmation that companiesl employment practices in line
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with the ILO or UN Global Compact on human rigins, that they ensured fair wages
and freedom of association, with no forced labour. They also asked companies if they

engaged in responsible sourcing within their own glymetworks.

A senioflevel working group within Carillion reviewed existing campapproaches and

risks and, as a result, accepted that for many smaller suppliers, the Act and the concept

of modern slavery represented a litthbehnown issue. This wasiterated by the supply

chain team with one member stating, of supplic#s¢ K S ikied Knéwlefige out there

YR S@Sy tSaa 2y K2g Al gAft 0SS AYLI SYSy S
I fFNBS LINIG 2F GKS 02 YLdtey atagag&ied adli & o4 |
awareness raising. At a company level this was achieveddst dommunication with

Tier 1 suppliers, changes to the supplier registration process, information and awareness

NI A&Ay3 @A [ FNAREfA2YQA t@naly fadng supplyickainl y R/
teams and operational staff. Questions on the intersigbplier registration system were

SELI yRSR G2 AyOfdzRS K Supjpo Bidélletieyngpinedydind & £ | O ¢
AY wHnmc [/ FNREEA2yQa [ | odpetNSppeniik YARLrékd®a / K N

which suppliers could sign and adopt if they did not have their own processes in place.

However, Carillion also identified that slavery was an induside concern which,
whilst highlighed by legislation, strongly resonated with the values of their peers and
would benefit from collaborative efforts. In 2012, to meet gaps in-settor specific
sustainability skills, Carillion, other main contractors, clients and major raaturers
worked collaboratively, through a SSCS working group (see se@tibB.? to create
new slavery guidance directed specifically at the construction industry. Skills modules
on Modern Slavery and the Act, along with video materials and writterrnméiion,
were developed and promoted by main contractors and clients to organisations in their
supply networkqAction Sustainability, 2016However, progress of awareness across
the network remains slow, ith 21% of Callion supply chain team identifying, in 2017,
that most or many of the Tier 1 suppliers they worked with did not know about the

Modern Slavery Act (Carillion Supply Chain Team Survey 2017).
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In 2009, Carillion established a business subsgidia Qatar to provide construction,
infrastructure and facilities management services; it grew to employ approximately
1100 people directly, with a further 6000 employed through subcontractGexillion

plc, 2016a) Carillion entered into a commitment that employees would be paid in
accordance with Qatar Labour law but, in addition, that employees would also receive
flights home, holiday pay, health insurance and@aumodation and food. They set
standards for accomodation that landlords had to meet prior to contracting and
required accommodation to be audited to ensure the standards continued to be met.
Carillion put in place processes to ensure that employees restidbm of association,
routes to express grievanseand worked to the same Health and Safety standards as in

GKS 'YX NBLXAOFGAY3 (GKS as52yQiG 21t .@&¢

However, in 2014, they were publicly accused of having subaciatr labour on site
who had been forced to surreler their passports and were living in poor
accommodation and receiving only a small part of the promised wldegdRoberts,
2014) In response, Carillion plemented a similar approach for workers employed

through subcontractors. In one of the most contentious areas, that of recruitment,

I NREtEA2Y 2N] SR 6AGK GLINBFTSNNBR &dzLJLJ A SNE

and professional conduct. It alsarried out spot checks and terminated contraaiish
companies that charged excessive fees or had been unethical in their approach. A
company like Carillion does not have direct control over its subcontractors; however,
they were expected, as a minimunip comply with Qatari labour laws. Carillion
proadively reviewed and monitored the employment practices and accommodation of
Ala &adzLllX ASNAR YR (KSAN) adzo O2y iNI OUZ2NAT
included in the preferred supplier list. Wh the Business and Human Rights Resource
Centre @proached the top 100 construction companies working in Qatar and UAE

Carillion responded publicly to their questiofBHRSC, 2016)

6.4.2.3. Observations
Based on the studies reported here, we suggest that the bottgmmapproach is
ultimately more likely to be successful because it promotes alignment of goals and/or

principles between the different actors in the supply network, so that all actors can gain
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benefit from the relationship and have the flexibility to focustbe goals that are most
relevant to them. The FSC medtakeholder approach highlights the practical value of
shared goals and principles as the basis for-@mm supply network relatiortsips and
collaboration. NGO oversight and certification createéansparency and ensures
compliance even by actors in the supply network whose commitment to the goals may
be weaker. FSC appears to operate most effectively at a sector level rather than just
AAY3AES AdzllLI & y S g2 NJ-dells K Lihad@vedildSio al a |
shared position of network power. Interestingly, whilst aligned goals support a shared
vision, the complementarity between the roles of FSC and Carillion in the supyiyrke

could ensure the achievement of sustainable outcomes: Eff@sents those directly
involved in forestry, working to overcome environmental and social issues associated
with illegal logging, whilst Carillion offered the economic driver to delivengbaThe
Modern Slavery approach demonstrates less welelopedcollaboration within the
supply network: collaboration may reach beyond the first tier of contractors but lacks
the clarity and consistency provided by a Chain of Custody process. Coliabarat
slavery may also be nascent as The Act, confirmed in 2@5pnly recently placed
these requirements upon industry. FSC has been operating for more than 20 years. This
study has confirmed how construction companies, such as Carillion, with stomig

and ethical stances will implement policies, undertakeita) and work collaboratively

with employees and local groups in an attempt to prevent slavery.

6.4.3. Industry Led

As noted inChapter 4 section 4.22, construction professional bodies, product

manufacturers and network actor representative groups e#vdtogether members to

develop CPD, training, guidance and in some cases agree technical specifications.

Furthermore, several suppliers highlighted product specifistanability groups that

extended beyond their own peers. An excellent example of tlais: w
Wwiz221 G a2yYyS8S 2F GKS 62N)] R2yS o0& GKS {dzai
NBFffe a 6SQNB | YSYOSNI 2F Al guomate 82 | NE
suppliers and our cement suppliers. So effectively everything upstream in pplysu

chain are actually in those meetings and collectively we are setting targets for driving
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change on this whole bunch of sustainable issues. So, all of us wohnkemmnbut we all
32 [ gl& YR 62N)] 24d8). K26 65 RNAGS AGQ o6{'t
This level of collaboratiowas seen to exist because
WF2NJ GKAy3a tA1S KSHEGK FyR al ¥FSde GKS GNI
nonO2 YLISGAGA GBS | 3SYRI iliyficBmpRtely off Bie competiive ¢ & dza (
N} RFNXXAGQa 62Nyl Ay3d (EBEBG.KSNE aKFNAYy3I I22R
Other suppliers noted they had created nroompetitive forums to support
collaboration during préender discussions. They achieved this by organising thiema
workshops, but which importantly, they appointech&h-profile independent chair to
facilitated discussions:
Y S KIFI@S 2dzali R2yS GKAAa oA0GK GKS DNBI GSN
Structural Engineer, designer, piender team and the Laal Authority to look at water
YIEYyF3aSYSyid XXiKSe& @gSNB NBIff & needadSNB aid SR
AYRSLISYRSY(l OKIANXX®sS KIR 2yS 2F { I RAIl YK
gl a3 OSNE T20dzASRE YR KS g1 dheGUAtetni BedlF A y I
322 RXXdzaSFdz (2 KIFI@BS Iy SEGSNYyLf LISNE2YQ 0O
Whilst this work wa undoubtedly supporting improvements within major product
groups the work remained focused on the manufacturer and materials suppliers. It did

not offer collaborationat a network level.

Accepting that sustainability is a system issue the research Veasimterested to
identify forums which provided a platform for collaboration on sustainability issues
across the network. The Carillion supply chain and sustainability teams identied fiv
formally constituted groups that met these criteria. They alsghhighted the more
episodic and informal work of standards and guidance bodies, which will be discussed
later in this section. The formal groups are listedTable 25, which also provides
information on the breadth of network actors involved in each organisation and which
type of actor led the grougCLC, 2018, Green Construction Board, 2018, SCE®, 2
UKGBC, 2018a, FSC, 2018)
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Table25Review of Pan Network Collaborative Groups

Group |Description <&

Construction Leadership Council

1 Green Construction Board

Supply Chain Sustainability School

2 UK Green Building Council

3 FSC Timber Chain of Custody

Key
Participantingroup [ Participant and group lead
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All groups are both engaged in implementing some element of sustainability across the
entire network and are supported in this by mple network actors. The UK Green
Building Cancil (UKGBC) and the Green Construction Board (GCB) are focused primarily
on environmental issues, whilst the Supply Chain School (SCSS), FSC and the
Construction Leadership Council (CLC) address environmsontagl and economic

impacts. It should alsbe noted that the GCB is a sub group of the CLC.

These organisations can also be grouped into three types, based upon their function:
Group 1: Supporting Government Strategy and Policy Implementation
Group 2: ldustry Funded Sustainability Knowledge Depeatent Forums

Group 3: Commercial Chain of Custody

6.4.3.1 Group 1Governmentled

Whilst the CLC was referred to by Carillion staff they were not particularly engaged with

its work but recognised it affectechdustry targets. The GCB had been created to
WLIINRPPGARS fSIFRSNBKALI YR FFOUA2y G2 SylofsS
environmentally sustainable, more productive and better placed to exploit the growing

3t 20t YIN]SGIQd ¢ KS bilityr Shdeyf idergtifjed thenrGEP asloe{ { dz
of the industry groups the company would supp@aillion, 2017) The GCB identified

specific, practical, environmentally focused, indusirge projects and had supported

the Infrastructure Carbon Review, published by HM Trea&0¢3) They had a remit

to work across industry, at an asset level and commissioned strategic cross network
research. This had included a roadmap identiyitne levels of carbon reduction

different network actors would need to achieve to m&ebvernmentargets of an 80%

carbon redution by 2050(Ove Arup and Partners Ltd, The Climate Centre & WRAP,
2013)

One of the keyoutputs of the Review was to develop a new publicly available
specification (PA3080) Carbon Standard for lewarbon road and rail infrastructure.
Whilst the GCB and the British Standards Institute (BSI) oversaw the project and
appointed Oe Arup and Mott MacDwald to manage the process, network actors,
including Carillion, were part of the working group providing expertise and funding.

Meetings were hosted by the UK Department for Business Industry and Skills (BIS), and
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chaired by a major an-governmental infratructure client. The meetings were well
attended and included infrastructure clients, main contractors, manufacturers,
professional and sindards bodies and designeB9j. The resulting standard developed
2TFSNBR | WO 2 torvar igfrastrudiieYs8céns Bidd value chain members
2y K2g G2 YLyl 33BSH R27M)bhe standasl todkla Ndistio//i@w of
the construction process, accepting that different network actors had differepaicts
relevant to ther role. PAS2080:2016 guidance and standard was published iB816
2017bpand was freely available for any member of the supply network to download and
utilise, although in reality few smaller orgaations were likelyd have the capacity to

undertake the work needed to achieve the standard.

6.4.3.2 Group 2 Industryunded sustainability forums

1. The UK Green Building Council (UKGBC)
UKGBC has an agenda setting role; looking to achieve green buidogh pan
industry collaboration. It was set up in 2007 by 36 leading companies, including British
[ FYRZ 1 Fyaz2ys ! NHzZI al O!ftLIAYS FyR . FNNIGiG
highe FNJ 3YSYGSR AYRdAzZAGNE I YR digeadaS2007)k | NP dzy
has a strong focus on research and innovation, policy and advocacy and education,
supported by the membership and its networks. UKG8@ charity, funded by a
membership base, and is not aligned tmyaspecific type of network actor or
Governmeni{UKGBC 2018b). It also affiliated to the World Green Council (WGBC) which
has representation across the majority of South America, Asiau¢iimg China and
India), North America, Europe, Australasia and aasmngly in Africa. The WGBC
secretariat operates in London, alongside the UKGBC team. Carillion were gold standard
members of the organisation and had engaged in several working groupsxqert
panels. This included the UKGBC Innovation Lab, whichdatksystemic challenges in
the built environment and attempted to find solutions through collaborative and
sustainable innovatiofUKGBC, 2018bThey hd also supported more specific work,
such as the development of diemt guide on embodied carbon. The researcher was
invited to attend several of these meetings. The group comprised of primarily
downstream network actors, a main contractor, client, engirmeg firm supported by a

standards body and was chaired by the BKGvho were also acting as secretariat and
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primary author. The voice of the client was important as it provided insight into how the
process of specification was undertaken and brought eepee of similar activity. The
consulting engineer and main conttar both identified the issues arising from
responding to client briefs. Technical lifecycle and standards knowledge was provided
by industry experts including the UKGBC. Drafts were takerseveral industry
workshops for review and comment and the fipablication was peer reviewed by two
academics, identified by the standards body as experts in the field of embodied carbon
in buildings. Whilst containing a high level of technical matehie guide was designed

to support clients to write a low carborrief. The publication was practical,

authoritative and freely available.

2. The Supply Chain Sustainability School
Initially founded and funded by UK main contractofbe Supply Chain Sastability
School was set up as a learning platform for their sabre@tors and suppliers. It has a
strong focus on sustainable procurement practises and providiesraing modules,
training and networking days, CPD points and-asffessments and actigolans to
support implementation. Primarily targeted at SME# materials offer simple
introductions on sustainability topics through to more advanced technical information.
All learning is free to the user and has been written by industry ppaits. Over the
last 23 years the School had expanded its remit and ttaps of its funding partners to
include clients, designers, engineers and manufacturers. The board now sets
development topics, funds working groups to examine complex topics arehttgc
completed a member and partnevide review to agree the values whicimderpin its
G2N]l @ LGaA @GArAarazy aidldSYSyid Aa WeKS g2NIR
SYGANRYYSYGQ 6{/{{ HnmyOOL®

The working groups and special interest groupswhich any partner or memberaa
contribute, provided a collaborative gfarm for highly specialised sector focused work.
Recent topics have included Social Value, Modern Slavery and Sustainability Metrics.
The school had recently (2017/18) begun to adesthe role ofcategory management

and are now piloting several key pnoct areas. Materials generated by these special

interest groups are developed into sector relevant online learning. The groups and
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networking events provided network actors with ardon in which to meet and learn
without being excluded due to high costs size of company. Engagement between
different groups facilitated network actor exchanges and increased understanding of
actor perspectives. An excellent example of this was higielcghy SERM3;

Wwent to an SCSS meeting last year which was spegiffoaltail. Surprisingly there

were a large number of SMEs in the room. For them lots of this stuff (sustainability) was

a given. Naive of us to sit in the grand chairand talk dovdh { a 9 4 ®Q
Othersaccepted that drivers could differ between network acttWss S FAY R G KI
bit with the supply chain sustainability schoolyou sit around the table and the
contractor issues might not be our issues. | guess we have to work withRfix I & & S G a Q
SUP8. However, this discussion platform was seen as a positiae

Wthink the issue for Carillion, as a main contractor, is getting all the contractors working

together to have a shared view. This would help up as suppliers. It would also be great

if this could provide us with opportunity to collaborate with Ushtractors group or

Of ASyila 2NJ aLISOAFTFASNE (2 SyadnN®. GKIFIG oKIG
The SCSS was increasingly performing the function of agoernmental (state)
market driven structure, albeit one only comprising UK members at pred&hilst
Carillion supported SCSS they had not initiated either group; the SCSS had, however,
been theidea of one of its main competitors, Skanska (Carillion Supply Chain Survey

2016).

3. Standards and Certification Groups
Commercial bodie such as BRE, IB&hd ISCcreated collaborativesector groups to
develop or review standardsNot-for-profit organisatons such as CIR]JAvould work
with stakeholders to identify areas of construction requiring guidance and then engage
with larger sector actors, includg universitiesto fund and provideguidancecontent.
A recent example, and one which the researcheaswable to observe, was the
LINE RdzOG A2y 2F | KFEyYyRo6o221 F2NJ LINROdz2NBYSyi
wSalLRyaArot S { 2dz2NOAy 3 Qall respicted iNBIRiIndastry, CIRIA | OF R
provided the administrative and technical support. They askgdskakeholders to fund
and steer the project and in total 65 contributors, from across the network, were

actively engaged in the project. This was achtethrough workshops, online and offline
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meetings, content development, workgroup reviews of materiatl deedback. The

resulting guide provided information on key product supply chains, it was designed to
adzLJLJ2 NI adzLJL) @ OKI Ay U Stiavand eddnnRehtslBmpacty R 0 K ¢
within the supply chains of product and labour purchased within tffeRidza i NE Q
(Nicholson et al., 2017)Those personally engaged in this type of contribution and
engagement expandetheir knowledge and often developed new contacts. The guide,

as with most developed standards, was @amnercial offer and not available to the

industry without a fee. This limited wider dissemination.

Whilst facilitating discussion and collaboration a&sothe sector, standards and
certification had proliferated, as commercial bodies looked to develop the market and
meet industry gaps. This created further fragmentation and confusion in the market and
through competing offers. An example of this was:
Wias asked to attend a meeting on PAS91 last week. | found it really confusing.
CompanyXwere pushing hard to ensure that everyone works to PAS91. | could see the
value of a standard set of questions hurtcomfortable that suppliers had to pay for the
senice and members £1000 per day for auditing. Really being pushed hard to agree to
GKS adlyRFNRXX/ 9h airdy 2FF fSgSto L FStid L
feels could just be putting othergrdzLJa 2 dzi 2F o dzAABMS&a® vdzA G S

6.4.3.3 Goup 3 FSC product chain of custody

Whilst FSC has been covered in some detail in secti$2.6. above there is an
additional point to be made about its role as an industry forum. All other forums
highlighted by the Carillion teams generated strategionmation, supported policy,
created guidance or developed standards. They were also prirhamidied or supported

by major UK corporate companies associated with the sector. Whilst this work was
valuable at an industry level, and indeed increased sustdityaknowledge amongst
those participating, it appeared to remain relatively siloed with ili@m senior
managers or corporate sustainability reporting. It was possible to engage and yet
implement little. FSC, and to a lesser extent PEFC, was the aniyplexwhere industry
collaboration was directly linked to a commercial output; that of delihvga sustainable

product, offering end users traceability to source.
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6.4.4. Comparison to literature

There is minimal literature on the role of n@empetitive pan-network sustainability
forums within the construction sector. However, it seems cleamfrcomments by
Carillion team members that those, especially driven by industry, have a useful role to
play in setting a sector relevant agenda, to increase suahality knowledge and shape
standards or industry approaches. With the exception of FS@ tygpears to be little

link between such groups and monetary gain, although members of the supply chain
school have identified using knowledge to win new cons&8CSS, 2018bhese types

of private governance or nestate market driven (NSMD) structures, have grown in
number over the last three decaddSchouton, Gasbergen, 2015uch NSM® are
increasingly used to address sustainability issues, where it is recognised that, to be
successful, a global network or supply chain approach must be undertaken. These
sustainability foruns, bring together network actors, including direct competitois,

focus on specific sector issues. Recent examples are thestaktholder Sustainability
Consortium, comprising retailers, manufacturers, research institutes, and NGOs
(Sustainability Consortium, 2011) and the Round Table on Sustainable Palm OjI (RSPO
which is comprised of global muktakeholders operating through agreed governance
structures (RSPO, 2018reation of such groups are frequently a response to a lack of
data and traceability, increasing resource prassiyand the potential for efficiency and
valueadded (Sustainability Consortium, 2011). Schouton @i 1)identified, in their

work on RSPO, their position in setting agendas and the importance of workimgsgro

to engage multiple actors. These not only supported group legitimacy but provided the
platform to examine complex and difficult challend&SPO, 2018 hey also identified

that it was important, for legitimacy, thahe roundtable had a moral justification for its
work, even though implementation was frequently led by membersddfrest. As with

FSC theale of the NGO, operating as an integrat@lkington, Fennell, 199Has
become increasingly important in offering oversight and legitimisation of global industry

led forums.

As the research identifiedhe UKGovernments one of the few organisations that has
an interest spanning all life stages of an asset and that &ff@ct sustainable

consumption and production by setting fiscal and sustainability policy frameworks that
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support greater transparendysold, Seuring & Beske, 2010a, Tennant, Fernie & Murray,
2014) They could also assert sustainability pressure on supply chains through legal
demands, regulation and by shaping public opin{Beefke, Sundaram, 201 AVhilst
industry do lobby on regulation, it may be that indusimyerest is more closely aligned
with Governmeng secondary role, that of major client. T®vernmenthad a clear
agenda setting role, whictvas to drive industry improvement. They identified this as
reductions in cost, project time, carbon emissions dhd trade gap(CLC, 2018)
However there still appears to remain a gap between intention and practical appiic

as, in the examples given by Carillion team members,Glogernmens best value

continued to be strongly liked to low cost.

6.5 Conclusions

The ability to have a holistic view of sustainability, across the span of the entire supply
network, and to be able to implement key actions through collaborative working, is seen
as critical to reducing negative sustauildy impacts associated with built asset. This
conflicts with doubts, or at best, limited proof, of the benefits of collaboration across a
network. This is unsurprising when at an industry level numefdogernmentreports

have highlighted the importase of collaboration in reducing indtry fragmentation,

yet fragmentation offers clients the low cost, flexible supply network that everyone is
prepared to pay for. Such conflicting demands are not specific to the construction
sector. An interesting analggs seen in the work of Lock2013)looking at modern
slavery in the electronics sector. Hewild®®ackard spent millions of dollars auditing
companies and educating suppliers to prevent employee abuse. Howevalst wh
instructing their suppliers tobPR2 o0 SO GSND GKSe Lizi O2YYSND.
support justin-time, short run products that demanded long working hours and agency
labour. Carillion teams and suppliers recognised that these types of tensionsdexist

between sustainability and commaal demands.

There is limited material on collaboration and sustainability within the construction
sector and this research expands the understanding of how network actors perceive
collaboration For Carillion supplghain staff collaboration primarily remains something

that they demand of suppliers and may be required to do by clients. Like sustainability,

235



the term collaboration has multiple meanings with different network actors and is
frequently identified as an oudut rather than a management process. There is no
holistic management of the supply network by Carillion, with the supply chain team
rarely working beyond Tier 1 suppliers, although the category management function
provides a structte to increase reach tmanufactures, where sustainability knowledge
and innovation exists. Only occasionally does the other main focal point in the network,
the client, take on the role of network manager, primarily in major infrastructure
contracts. Thes was no evidence thathe supply network was being managed to
support sustainability at a whole life asset level, although there were many examples of

ad hoc activity, undertaken through dyadic relationships.

Whilst the literature suggests that sustainility is most effectiely implemented
through relational and noftontractual practices the focus on transactional led,-risk
based contracting appears unlikely to provide the basis for this at a network scale. The
examples of personal relationships beyadheé boundaries of thdirm, where trust has

been built, do offer opportunities for collaboration but they primarily support lccad

often ad hocsustainability interventions. The case studies illustrate that collaboration
can occur, across multiple netrk tiers but this appars to be most effective when
ySGg2N] +FO02NAR 4 GKS G2L) FyR o62002Y 27
FSC chain of custody it is also clear that the main contractor and other network actors
have outsourced the sustaibdity expertise and adgit function to FSC and WWF; they
O2yAydzS G2 2LISNIXY S 6AGKAY WK2ff26SR 2dzi
valuable knowledge development and exchange platforms, but the resulting work only
has value if it can be incorpated into client demads. Of the three studies presented

only category management offers a route for the main contractor to lead collaborative
working. Category managers, as industry experts, did not manage supplier contracts.

This removed a major advensal issue from netwdk relationships, but, they were seen

0O)

G2 KIS (GKS | dziK2NRGe G2 AcohtectozBoStradtsSThis & dzLJLJE

drove collaborative working with key manufacturers and suppliers and increased the
category managers knwvledge and value. Thvgas identified as an asset for some clients
and their designers, as they could benefit from a relatively impartial view of the category

sector and product selection. There was not, at the time of this research, any major
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strategic emgagement by category amagers with sustainability issues but the approach
could be adapted to incorporate this function. However, such collaboration would be
unlikely to have major impact as Carillion remained unable to address the issue of a

network levé, holistic approach tsustainability.
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Chapter 7: Knowledge

7.0 Introduction

In chapter 6 the literature suggested that for sustainability to be successfully
implemented across a supply networnot only must network actors haveholistic or

whole systerdbased approadg, but alsothe capacity to collaboratés noted by Stewart

(1997) 'y 2NBlIyAaldA2ya oAftAle G2 Ayy20Fa4GS A
knowledge it has been able to embed within business processethankhowledge of

its staff. 9+ OK Yy S g2 NJ I OG 2 NDa& ity yirtlerdinS RtdsS 2 F
implementation. In this chapter one of the key issues to emerge from interviews,
surveys and meeting notes was the different levels of knowledge on sustainability
impacts held by team members and the knowledge silos that exist withimeheork
(seechapter 4, Section 4.6). This final chaptxploresthe SCteam knowledge of
sustainability and their perception of sustainability knowledge upstream and
downstream within the supply network.Building on thesources of sustainability
information identified inchapter4, Section 4.22 the nature of knowledge acquisition is
examined.Finally, the Carillion #m, and many key suppliers, highlighted concerns on

how knowledg was shared, both in terms of the materialsd also the tools used to

enable increased business capacifyhis chapterconsiders if Carillion teams have the
necessary knowledge to engagewa whole life approachnd thus their ability tdead

the network in a whole life sustainable approach to construction.

In each section the findings from the research are compared to the existing literature
base. It should be noted that knowledge ofsgainability in construction as a research
topic is limited, wih only twelve relevant papers being identified in this field, and of
these just three focused on the wider role of supply chains. For the purposes of this
research the more extensive literation the role of education and sustainability has

been excludeds this thesis focuses on knowledge within a wider business context.
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7.1 Who knows what

At a philosophical level there is considerable debate about the definition of knowledge
but to engage in this is beyond the scope of this paffgrnie et al., 2003for the
purposes of this discussion the three most widely accepted, although still contested,
epistemological types of knowledgdoyce, 2014are used as the basis for defining
knowledge held by people within the supply network: that of
1. knowledge by acquaintance, which we acquire by having some experience of
whatever it is we have knowledge of
2. practical knowlege or knowledgdiow (in philosophy) or knosow (in ordinary
English)We acquire knowledge when we acquire skills or abilities.
3. knowledgethat, or propositional knowledge, which we acquire by learning facts.
In examiningthe breadth of sustainabilitinowledgewithin Carillionteamsit appeared
to bemotivatedby two main divers; values and functional demands. Sustainability was
reinforced by values, with many individuals across the company having strong personal
beliefs often relating to specific s@l or environmental issues. These values had
consciously or unconscioydled them to acquire knowledge and enabled them to talk
thoughtfully about their interests. The company too had clearly articulated corporate
values which were applied to economénvironmental and social issue¢ 3 S Ol NBT 4
achieve together; we improve Y R 4 S (Gaflllion, 20§ N Nese were recognised
by senior and middle management team members, were communicated to suppliers

and clierts and were strongly linked to corporate sustainability reporting.

71 ¢KS YIFAY O2yGNI OG2NNa (y2¢6f SRIS 062dzyRI
Whilst the commitment to take a grounded theory approach precluded a major
literature review as the starting point of the research, area of academic literature

was considered at the commencement of the Rildy. This waghe context inwhich

the main contractor operated; the impact of the construction sector on environmental,

social and economic issues. This initial analysis proviséght into the scale and nature

of the issuegeneratedby the UK consuction supply network(Seechapterl). From

this work it was clear thaacademic studiesyere limited inproviding insight into key

impacts by life stag on a sector basiAlthough, like most of the work by industry
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bodies, they were primarily focuseoh carbon emissions, this was difficult to fully
explore as some of the most sophisticated mapping was derived from commercial
databases and project data recordehese were nbpublicly available. Few studies
considered sectewide social issues and asasvnoted inchapter 1, Social Life Cycle

Assessmenis still in its early stages development.

Early interviews with Carillion hidaveldecision makers (D2) indicated thiere was

very limited knowledge of impacts across the whole life of an asset) those of carbon

emissions, one of the most developedeas. As noted irchapter6 it was clear that

reporting boundaries primarily operated at the limits of direct corgeraontrol and

only a few sustainability issues extended beyond this such gsnfi®&iérn slavery and

some minor corporate scope 3 carbon emissions reporting. To further understand the

limits of the knowledge of Carillion 3€am members to supplyetwork-wide impacts

I 62N)] aK2L) SESNOA&S 461 & AyOf dzin&énferengé G KS
(D4). S@eam members were asked to estimate the percentage of carboitted and

g GSNJ dzZi SR RdzZNAYy 3 (GKNBS LIdperaficial (thafierials 0 dzA f |
production and logists to site), construction and-mse. A similar exerse was carried

out on a bridge but due to lack of LCA water use examptesly forembodied carbon

For this exercise parijgants were told that the three phasespresented 100% of total

emissions. Anticipated lifetime of eachsas was provided (Se&ppendk 3n, Figure58)

for materials presented)The methodology for this process is describedhiapter3,

section 3.1.3, Action 2 and the visual material provided is presentégppendix3h

Figureb8.

From the team responses the average emissions for each stage were calculated
ONBLINBaASYUSR o0& WLIS2L)X SQ 3INYLKAOUL | yR LI 3
Variation withinacademic and industriatudies, frequently based on the nature of the
built as®t, was illustrated with minimum and maximum portions to each bar. Only one
representative study was found to illustrate carbon emissions during the lifecycle of a
concrete road bridgelhe data was pnaded in a formatlesigned to engage the $&am
and anbed their perspective withia topic they found confusing and rematgeeFigure
32).
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Figure32: Direct andEmbodied Carbomand water estimated by Carilion's supply chain team
in three life stages of a building and a bridg8upply Chain Workshop, 2016 (D4))

Direct and Embodied Carbon in Direct and Embodied Water in Direct and Embodied carbon
an ‘average’ building an ‘average’ building in an ‘average’ bridge (life 100
(average life 65 years) (average life 65 years) years)

80% 80% 80%

70% 70% 70%

60% 60% 60%)

50% 50% 50%

40%| ... 40% 40%

30% 30% 30%

20% 20% 20%

10% 10% 10%
0 0 0
Pre -op  Con Use Pre-op  Con Use Pre-op Con Use
Life Cycle Phase Life Cycle Phase Life Cycle Phase
Key: 'MT Mean of Carillion || Lighter panels in each bar
———_ SCteamresponses | Represent range of estimates found in

current academic LCA research

The results were mapped agairtbie findings of research identified in chapter 2: for
embodied carbon in buildgs(Levine et al., 2007, Acquaye, Duffy, 2010, BIS, 2@\3b,
Arup and Partners Ltd, The Climate Centre & WRAP, 2013, RICS¢&bbsh)embodied

in infrastructure and water embodied in building€rawford, Treloar, 2005, WRAP,
2012) High levels of vation in the data, due to different scales of buildings or
infrastructure, and methodologies, were represented in the chart by minimum and
maximum évels. No data was available for the comparisoretoebodied water in a
bridge, therefore it was excluded froRigure32. It isimmediaely clear that the S@am
over-estimated the importance of theonstruction phase in carboemissions. For
buildings, the asset typenost of the SCteam were engagedwith, participants had
estimated impacts within lifecycle variation tite pre-operatioral and inuse stages.
However,the partidpants weremuch less amurate when considering the bridge, both
overestimating the preoperational phase and offering a low-use phase. Water use in
buildings showed a similar pattern tarbon estimates but wtst SCteam members
were accurate on direct wateuse, they were éss aware of pr@perational water.

Following the workshop these results were discussed with several team members. They
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were all aware, from corporate communications, that reduc®@ and saing water

were major issues for the company, and that projectrtes were required to record data

ond / | LI&tdawEpeért publicly reported KPIs. They were completely surprised by the

low level of carbon and water use during construction. This raisedtignssabout

corporate focus. They also felt that the graphs made clearer why the management of

the supply chairhad a major impact on the whole life emissions of carbon, something

they had not appreciatecprior to the exercise. Whilshigh-level decision makers

accepted that building longevity was important in calculating the proportion of impacts

by life stage angblanning for long life could change the design and materials, this felt
disconnected from the procurement function. As one team member commented
W2y3ISgAade 2F odAfRAKSE R2WALI (XKIEa2PRMES t BB &
Lifecycle angkis was at a concept most Stéam were familiar with but there was a
3SYSNI f I OOS LI yOS o6 &za BIRNILKO RIS y2iFa |G Ko deA €
occupier generated emissions or water use. These had been factored into their
estimates. However, in the exampdé the bridge they did not consider user emissions,
AYRSSRI (KS@ORBSE & K5P3RU YA kedigntezddcisiorindkerO NA Q
¢ Lteam). They did not have the same perception of the use phase being included in
infrastructure. This simple ®periment suggestsa disjuncture between supply chain

team knowledge of life cycle thinking, and the life stages at which environmental

impacts @curred.

To furthe explore how S@ams perceived sustainability in relation to procurement

0KS®@ 6SNB Fa]SR RdANAy3I GKS 2yt AyS adzaNBSe A
fit best with your thinking on sustainable procurement? Participantsewasked to

select one answer. The five @ses were drawn from comments madejmarily by

high-level decisionmakers, in the supply chain and sustainability teams during the

process of purposeful sampling (D2).

°/ F NAftA2yQa RFEGlF OFLIWGdzNE aeadSyxz OFftSR a/ | LJidzNBé .
site. All information had to be entered manually by site staff. To support corporate sustainability metrics
this included vage data and FSC timber details.
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The phrases were:

purchase from SMEs atacal companies where possible

that companes we purchase from comply with human rights

expect suppliers to commit to resource efficiency and waste reduction goals

ensure that we buy products with lowest embodied carbon

gKSY FaaSaaiayd LBPREGBEDN daFNBY NBEK2Y(

demoltion) approach

= 4 a4 a4 -

The results are illustrated iRigure33 and the most striking outcome of the responses
was the strong correlation between sustainable procuremand that ofa whole life
approach toproduds and their impactswith 59.4% of recipients selecting this option.
This was thought provoking as it wasar from the building and bridge life cycle analys
that the SGeam had limited knowledge of impactyg bfe stage, and indeedrastricted
view of sustainability and its implementation. Yet they recognised that sustainability
needed to operate acroshe whole life of the asset, something that surprised[(H

when responses were evaluated.

Figure33: Which of these phrases fit best with your thinking on sustainable procurement?
(please select one). (Supply Chain Survey 2@BresponsegD3)

SME Purchasing

Human Rights

Resource Efficiency —

Embodied Carbon B

Whole Life Efficiency -

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

high level decision maker mmedium level decision maker = Limited level decision maker

The second most common response related to resource efficjenaizh was primarily

related to the management of onsite wast&his topic haseen a focus within the
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industry for more than 20 yearand it was likely that many S€am members would
have experienced projects or programmes where this had been implemented.
Embodied carbon, dedte it being a major element dbovernmentclimate policy, had

little resonance. It did not relate to their operational roles or experienoecontrast the
mediumranking ofprocuring fromSME may at first appear surprising, but all contacts
funded thoughGovernmentdemanded that the main contractor ensd a percentage

of all project suppliers were SMEs, and often local SMis.vilas a difficult target for
the procurement teamwho frequently workedwith large subcontractors and, to
maximise efficiacy, werestreamlning theirsupply baselt was a target they frequently
had to address and front of mindduman rights were not strongly linked to sustainable
procurement, although senior decision makers, many of whom were engaged in defining

/ I NRAstrdsgolsg tQ modern slavery identifiedgtaonger alignment.

The graph illusates that even within one tearin one company there were multiple

views on what sustainability meant in the context of procurement. There was also a

major issue thaphrasesor descriptions were themselves siloed,resv standards, or

topics or client demands changed. An example of this was a discussion withl SC

where it was clear that he wasonking to update longstanding ¢hics questions on the

oMy Registet database andit the same time introduce a question onolllern Slavery.

He had no perception that the two were related, and that indeed that their existing

ethics questions included forced labour. In another example alieiggsl decision maker

was asked by Carillion t@d.JLJ2 NI & dzA G F Ay | 0 A f doucked jusyd® K S
T f

A

0SAYy3 | 062dzi O2YYdzyAildead ¢KA&A RARYQI
that ethical procuremen sustainable procurement and responsildeurcing were

addressing related issues.

From academic sources identified ghapter 2, and from knowledge provided bthe
Carillion supply teama simplified schematic of the UK construction network was
devisedto support built asset and supply network discussion. This provided information
not only on the structure of the industry but attempted to indicate the level of influence

the main contracto (in this case Carillion) had on different actors within the retw
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and the impact each actor had on environmental issues. Overlaid on this outline was a
simplified grapic demonstrating environmental impacts by each life stage. This was
derived from muiiple academicGovernmentand industry research and was intended

to only offer a broad guide as to impact by life stage. No similar data could be provided,
even at this very generalised level, for social issues. fihee indicates the level of
impactsembodied within the materials and those created in the use phdgbebuilt

asset; the direct impacts. In the schematic beldwg(re34) increasing environmental
impacts are represented by peaks above and below the line. The Figure also indicates
whether these impact®ccur upstream or downstreafGRI, 2015)vithin the supply

network, with the main contractooperating as the central node within the network
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Figure34: Simplified Construction supplgetwork and life stage sustainability impact&erived fromD2, D4, D8, [D0)
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This diagram was psented tohigh-leveldecisionmakers in several Carillion teams (SC,
design,health, safety andsustainability and corporate sustainability). It was refined

with feedbadk from partigpants. The diagram offered teams a strategic view of the

supply networkand the impacts that it created; it also provided the basis for discussion.

It was clear that for many of those reviewing the diagrahey were acquiring a

different, mae holistic perspective of sustainability. One participant commentied, K I {

has beerexcellentcA 1t Q&4 GKS FANBRG GAYS L KIF @S NBIffe@
ddzadl AylroAf Ade & GHeftaisolplovdidedsanipitean thenBarskie ND 6
opportunity to consider sustainability at a more strategic level, rather than purely

meeting unconnected client or corporat€Pls.

Thiswould indicate thatmany senior decision maketid not have a holistic view of
sustainability and that this would premt them from considering the implications of a
built asset life cycle when makirstrategic decisiongCorporate sustainability hadad
ASOSNIf O2YLI yASaE W27FFINIg2 NI INIDAONE a2 (1GKI-SMT
but were unaware this was bed onenvironmentallyextended input output modelling
(O ¢KSe Ffaz2 FStd AG o6l a Y2NBE -GM).THede A OF 6 f
was a knowledge of lifeycle approaches aralsenior director noted tha€arillion had
0SSYy Wi28HRHA F@NK2g (G2 NBRdIzOS I yR OF LJi dzN
context oflongife projects (S& m 0 | y R alftdofleh welie proctting for the
"now" whereas full life cycle would b S (i (' S NSupply Chaia survey 2016
Several team member also understood that lifecycle thinking could increase
complexity or uncertainty in decision making:
Wi 322R SEIYLXS A3 6KSy ¢S 2LSySR I o6dz2Ay3
by some Carillion staff as they talked about carbon cost of dglito the UK. Several of
0KSY I NHBdzSR GKIG GKS o0dz2Ay3a GSIFYya akKz2dzZ R ¢
Supply Chain team many of the goods being bought locally, especially tools, érad be
made, or had components made inChqa 2 ¢ K (0 #8@1).0 S G SNKQ
Another thoughtful example was recorded during a discussion between the researcher
and SEDR and SO when they were asked to name the most sustainable main

contractor in the sector.Aey picked out Skanska as leaders in the industry.
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SCDBnotedi KI T WG KS& KFR 2dzad FAYAAKSR 0dzAf RAYZ

built it from recycled toiletrolls, i KS& g2 dz R KI @S XX Aainabkl &
FSE GdzNB 132w a0 YSSydi SR WG KEF G GKA&a o1 a yz2

S@S

R2 (

theirlastl v. 6 KAOK gl & Y2RSNYyAaAGAO YR KIFER @SNE

A % 4 A x

NEFt SOGSR 2y /IFINAffA2yQa NBOSyid =zz®ahnO0S

dzLJF

2t R cnQd o0dAfRAYI 068 NBLIAYGAYy3d Al | yR dzLJR

{1ltyaltro odzi AG &l @SR | 3INBFG RSHE 27F
0SHGSHBQ 6 {/
It should also be noted that knowledge of life cycle impadtthe product level were
also generally restricted to sustainability experts. This appeardgktthe position not
only with the main contractgrbut also with many manufacturers and consulting
engineers. This wadespite many manufacturers producingnvironmental product

declarations (EPDs). As SWR O2YYSY(iSR WwWgS KI @S @SSy

understand how to use EPDs and have a training process for all the member companies

G2 0SS FoftS G2 tSINYy Y2NBQ®

7.1.2 The sustainability knowledge of other twveork actors

In chapter 4Section 4.2 the role that the fragmentation of the sector played@ating
trapped sustainability knowledge was consideredhis section listrates how the
Carillion S@am perceivedthe sustainability knowledge of upstream and downstream

network actors.

7.1.2.1 The sustainability of upstream network actors
The Catiion Supply Chain team members were clear that the size of the supplier

affected the level of sustainability they weeable to expect. As highlighted by-BMI1

RS)Y

G N.

GKSe w324 Y2NB O2ftftlFo0o2NIdA2y yR 060SGGSNI &

accreditaton from the larger companies, and smaller specialist BdntO G 2 N&A ® Q
team identified problems that smaller comp#&s experienced withcapacity
overstretched staff strugglinp manage their time, a lack of linking technologpd a
lack of willingnes. They also believed that that SMEs hatingited ability to take on
new knowledge; the absorptive capacity ofafi There was a strong sense amongst SC

and Sustainability teams that currently for most businesses
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WadzaldlrAylroAfAler A& 20 2RA® aAXNANFFQAEI KSBG KNB | f f
LINE RdzOGA @A GE NBfF ISR XOONIRAS fa® YISH®A yIat 23/ IC
YySSR (2 R2 (8A).YSSG GFINBSGQO({
This was reinforced by SXW who was working directly with many small labour
conraOG 2 NET W[20a 2F (GKS &adzZLJLJX ASNA L 662NJ] oA
tothinkaboutsust Ay F 6 Af AGeQ YR FYy20KSNJ GSIY YSYo S
3SG {a9Qa IyR &a420Alf SYGSNILINA&aSa hwid2z GKS
ONBIR yR 0 dRMi)ONS oBtiIESGEMb { A2 Yy 20SR WiKSNEB
knowledge out thee and even less on how it will be implemented above what is stated
within the subO 2 y (i N$CCBilirsieQ017). Here the participant links two important
issues. Firstly, it highlights the transactional nature of workflovthgsupply network
but also thatsmaller companies have not invested in knowledge unless it is required to
meet contractual demands.Indeed, the capacity of SMEs to undertake susthility
initiatives was an industry wide concern, and one that was addressed by the Supply
Chain Sustairality School. Carillion was an early member of the school, which provided
free online content, funded by industry partners, to support increased suebdity
knowledge and operational capacity within the sectors SNIasillion noted that their
engagemg & S6AGK (GKS {OK22f gl a WI OfsKilshddO2 YYA i
G2N)lAYy3 GAGK 2dzNJ &dzLILX A &hNdion 20182 &8 GKS 0 dzA €

Whilst this created a positive signal to the industry and was a valuable resource available

to all sizes of companies, it was interesting that Carillion did not appear to place similar

focus on developing sustability capacity in their Tier 1 subcontragj partners. They
acknowledged, within theirsu® 2 y 1 NI OG 2 NR&a Yl ydzZ £ GKFGX Wh
(a reduction in negative environmental impacts) is dependent on the cooperation of our
subcontractors whaindertake a significant part of our busite®2 o6/ | NAf £t A2y L
Category Managers noted their frustration when trying to engage withcariractors

and one of the responseffom the Carillion supply chain survey highlighted the
importance of this infE NF I OS | & -cowtia&s not geddudisiiiat, so much (is)

left with subO2 Y G NI Q02N O/ F NARftA2Y { dzNBBS@ HAamMcULO P

and sub contractors was limited and transactional. SR 02 YYSYy-0SR W2
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contractors will just do whiathem main contractor tells themto doitQ & F £ £ | 6 2 dzi
At this crucial point in the supply network, a highly adversarial and competitive interface
still exists
WLy 3A22R GAYSaxX adzOK a O02yadaNHzOGA2Y Ay |
contracts (for subcontractors) is fine but ind&mes main contractors try to cut out the
sub-contractors and deal with the producers directly. This cut cost and builds up greater
LINE RdzOG (y2¢f SRIS> oaBie). AG AYyONBlFasSa GKS NA
This increased riskcours as the main contractor can tanger pass down to the sub

contractor the risks assumed by themderthe client contract.

A different, and often more armiength relationshipexisted with large and specialist
manufacturers. These firms could comtig dzd f @ 2 OOdzLJe YdzZf GALX S LI
supply network but most frequently operated at Tier 2 or Tier 3. Whilst sustainability
expertise was not universal across manufaetgrimany of the companies with the

greatest environmental impacts, such the aggregate, cement and steel sectors, had

highly knowledgeable teams of staff, and expertise in product development. In a rare
insight into the tender process the researcher vgagen access to the scoring of four
Fy2y@YAAaSR tvva nasknctird grograrn&h Thd POy W nok fgr T
primary manufactured items such as aggregates, steel and concrete, although these may
have been included as components in the suppliéerofThe company were piloting a

20% weighting at the PQQ stage based ey &ient and Carillion sustainability criteria

and which had been selected and framed bly Bhe sustainability element of the PQQ
comprised of six questions relating to environnenssues and six on social issues. In

total 33 large and specialist SMBmpanies responded to the 4 PQQs and 32 of these
completed the sustainability questions. The question set, with issues categories, is
available for review in AppendiX. Each supdi ND& NB ALy aSs Ay Of dzf
evidence, was fully evaluated and sedrby S, a highly experienced and qualified
sustainability expert in this sector. The responses provided a unique opportunity to
identify the existing state of supplier knowledgedaits implementation across a range

of sustainability issues.
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The ana}sis first considered the overall average scores achieved for each question
(Figure35) to providea general overview of supplier capabilities. This identified a low
level of capability within for all butwo of the PQQ questions, with the response

modern slavery, workforce diversity and the employment of SMEs being the least
engaged. In contrast the number of companies able to evidence their implementation

of an EMS system was high and of those thapoaded positivelymost were certified

to 1ISO14001. It should be noted, however, that the % scores for the latter two points
FNB WENIAFTAOAIfTEE@Q KAIK Ay O2YLI NR&zZ2yYy G2
treated as binary wittscoring eitherbeing O for no or 10 for yes. All other resses

were graded out of 10.

Figure35: Average scores for each sustainability question (base 32 compakizg)

Documented EMS
Member of the Infrastructure 90%
Supply Chain Sustainability School 80¢ certified EMS eg 1S014001:2004
or prepared to join

how environmental pollution or
nuisance impacts would be
reduced during
construction/design

Evidence of diversity and
inclusivity in your workforce

Please provide evidence and
experience of providing
opportunities for local suppliers
and SMEs?

Environmental impact for
materials supplied

Evidence monitoring labour Evidence of waste minimisation

standards in the supply chain and resources
Evidence local employment and Evidence of embodied energy,
skills training carbon and water

Evidence of involvement in
community initiatives?
Agreement to support Carillion in

This data was then further analysed to understand if there was vamnidtyosupplier or

by category of data InFigure36, social and environmental responses were rated as a
percentage of each issue category. It is immediately clear that there is a wide variation
in the envionmental and social competencies of suppliers. Environmental issues have
been an operational consideration for many years and it is unsurprising that most
companies achieve their highest score in this category, driven by EMS and 1SO14001

accralitation (see note above on binary scoring). In each case where companies
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exhibited higher social scores than environmental it was due to failing on one or both of
these questions. The exception to this was-8R who failed to provide any

environmental esponses antias been removed from the mean scores.
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Figure36: Four PQQ tenders and the scores of 33 respondent companies (40Y)
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Social issues have had less focus within the sector and it is possible that the gap between
the two categries is due to a time lag. This was especially notable in the response by
suppliers on evidencing and monitoring labour within their supply chainggaest

linked to the Modern Slavery Act reporting requireme(itiK Government, 2015bfror

this question 52% of all PQQ respondents scored no marks. All the large companies did
respond and achieved the highest resses of those who scored marks on this
question. Variation not only occurred between individual supplieut variation in
sustainability capabilities was seen to occur between each of the infrastructure product

groups represented by the four PQ@sgure37).
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Figure37: Total scores by PQQ by supplier illustrating size of compand tender winning company{D7)
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In this sample of suppliers, whilst the largest companies scored relatively highly, they

did not perform better than many of the specialist SMEs in the product groups
represented by PQQ1 and PQQ3. However, the highest scores achieved in the remaining
PQQsdemonstrated strong leadership from the larger companies. Clearly different
product sectors hve attained different levels of knowledge and implementation.
Overall PQQ2 suppliers achieved only an average of 22% compared to the PQQS3
suppliers where the avage was 43%. Despite financial stability, price and examples of
previous similar work accouimg for 80% of the PQQ scoring, it is interesting to note

that the companies who were then invited to tender all achieved sustainability scores
above the averageof the product sector. The large, and highly respected supplier, who

failed to submitaresppd S (2 SYGANBYYSyldlt &aSOlAiAzy 27F
RARY QU GKAY] Fyez2yS gl a 32Ay3A),iddherv@ds KSNJI § 2
that previaus experience suggested that the invitation to tender would be based on
lowest cost and finagial stability. This pilot provided a much more rigorous review of
supplier sustainability knowledge, and its implementation, than standard project
procurement. Tie results of the analysis were shared with senior SC and Sustainability
team members and thre was surprise at the low average scores. It was felt that the

high scores for EMS systems, a long standing and regular demand in PQQs, was masking

a poor performrance on other environmental and social issues. There was interest in
developing this scoringnd analysis into a benchmarking offer to enhance supplier

awareness and knowledge.

The importance the of Modern Slavery AOK Government, 2015k)as gradually being

integrated into supplier discussions. HoweveCarillion found an unexpected
consequence of increased supplier knowledge; their suppliers became less ethical.
Carillion had included, withilMy Registet, three questions which required suppliers

to confirm if they complied with global ethical initiaéis, such as the UN global compact

2NJ L[ h {dFyRINREAD ¢KS O2YLIye FAY gla (2 K
i.e. that they all answered positivelp these questions, with an annual target in 2013

of 45%. Initially they had maencouraging rsponse, 52% of companies answered
positively to the questions, but over time the number decreased, and by 2016 only 25%

of suppliers conformed. This was a confgsiposition as training courses and
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publications within the industry were promoting ethicaluoing and the Modern

Slavery Act had been implemented. To understand this change SC and sustainability
team members talked with suppliers. It appeared that mamypdiers, who had initially

ticked the ethical section without much thought, had become lessfident in their
responses as they gained greater awareness of some of the issues. The questions were
complex and as one-S! / Yy 20SR (KSNB ghow to UiidRey thelzi A 2 y
questions. Suppliers were not sure they were doing everything they cosjicelly
NBflFOGAy3a G2 adzadlrAylrofS a2dz2NOAy3aId LT (GKSe
8SaQo

7.1.2.2. The perceptions of CarilligndzLJLX A SNA 2F GKS YIFIAyYy O2y il
As highlighed in the section above the S€am primarily saw maunfacturers and
specialist SMEs as having the capability to address sustainability issues, and in many
product sectors to lead the industry. To sale larger, key suppliers the Category
Managers were asked to provide the details of companies they identiéisd
WA dzAGFAYF 0t SQd { dzZLJLJf ASNB 6SNB ARSYGAFTASR
Works, Envelope and Finishes, but due to the Grenifelltfagedy those within the
Yoy @St 21LISQ /FGS3I2NE 6SNB y2i0 O2yilFom SRY |
the interviews carried out it was clear it appeared that network actors in the steel,
aggregate and cement secwindeed met the Steéam perception of sustainability.
Many of these companies had for some time been required to reduce energy and
improve environmental performance due to legislation aag8 one supplier noted of
their drivers:
W &2dz I NB Ay Fy SE{ NIWelak@hting 6 éxieaddianyd ®A (1 Q&
we have to do the environmental, biodiversity and habitat. We havdaall of these
adzNBSea FyR &2dz (y2¢ G 2yS GAYS y2 2yS 41
2F LIS2LX S F NBLOAYGISNBadSRQ o{!t
Responseto legislation and European @@eduction targets, backed by financial
penalties, had impacted major extraativpolluting and high energy using network
actors. Legislation had provided a level playing field with European peers and advanced
knowledge and implementation practice. Manytbk issues were also identified at a

sector level and competitor collaborationseen to be powerful amongst
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cement/aggregates/concrete and steel network actors. This frequently required both
financial andlongterm strategic thinking, exemplified by nasceoément industry
collaboration on carbon capture and storage. Key extractime ananufacturing
industries were working to longer time scales as exemplified by a comment from SUP
12

WAY Ylye OFaSa GKAa OF LI OAGe KI Rndh&Sy o0 dzi

expanded to meet growing industry needs. We initially started todtwgether the

industry to work on quality. We wanted to be able to offer customers a guaranteed

jdz f AGe 6KAOK NBY2QPSR (GKS ySSR FT2NJ I RRAGA?Z
However, it was equallylear that not all suppliers, especially those removed from direct
productman¥ I OG0 dzZN3 KIF R NBIF OKSR (KAa aidlF3asSy wz2S
level. But when it comes to products it is much more basic. Our baseline is that

everythinginstockwt f ©0S -4.5S3FfQ 6{ 't

For the suppliers, especially those in product secteh® were leading research and
development in sustainable products, downstream actors continued to be a great
source of frustration, something also notedahapter4. An excellent example of this
was darge energy consuming company who had carried otdresive energy reduction
programmes and had detailed information on product.@@ta. They were frustrated
that many clients and main contractors were not working with them to improve building
performarce. Rather, as one senior Sustainability manger ndte8,Y6 2 RA SR Ol ND 2
prE: 2F GKS NBljdzSada ¢S 3SG F2NJ OFNb2y RI
RSaA3AyAy3 2dzi OFNb2y 2N OKIFy3IAy3a LINRPOS&aSs
membe of the Carillion Supply Chain team who commented tha
WYl 22NJ YFydzZFI OGdzZNBa FyR GNIRS | aa20AlGA2ya
(sustainability), for example UK CARES, but Carillion is not asking about it or capturing
the work. There is somal frustration (amongst manufacturers) about dothg work
FYR Al y20 -mSAy3a dzaSR®Q6{ /
Major manufacturers were developing and implementing-eesign processes (S2F,
improved logistics (SUP), developing closed loop water management systems<{3UP
trialling natural capital valuation and biodivéys(SURB), circular economy (St8? SUP
11), recycling (SU®, SUPL2) and even working on carbon capturedastorage (SUR).
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However, many of themstruggled to get this information translated intoseful
knowledge within the industrylt was also difiult to find out what end users were
wanting:

WgKIG 6SQNB y20 g NBE 2F Aa K2 facildiewa G Ay

managementyorld. Our theory is the FM companies are si#pecting a shelf full of

manuals to operate the new structure, dms a result, new buildings are not operated

G2 FdAft STFFAOASyOed {23 ¢S O2dA R 0SS Ay@dSai
Theyfrequently found there was little demand for their sustable products or services
they could offer. For the wholesaleustainability had limited resonance, indeed they
y20SR GKIFd GKS w2yte GAYS ¢S SOSNI 3S® | als
(SUP4). One of the suppliers also accepted tHagit sales teams were not particularly
knowledgeable about the stenability benefits of the products they were selling. As
SURy Qa {dzalGl Ayl oAfAGe 5ANBOG2NI O2YYSY(iSR Wi
product. It does also reflecthowmany éug8 YSNE | NB FalAy3d GKSasS |
Suppliers also admitted thathe lack of demand could lead them to be less
comprehensive in their provision of product information. As§UPY 2 1 SR WI O dzF f
2F 2dzNJ LINPRdzOG A& KI @S NB Oeyoa s RY 0125 (i BK/ 14X ©O fdZ
product description that goes on speg¢®nly if the client asks. We should think about
GKFOIQd ¢KAA LRAY(G gl a |faz2 KArHighiSBeisi SR Ay
where they were asked to evaluate the sustainabitifyselected products. They were
frustrated by the poor quality ofsustainability information provided by the

manufacturer.

These preferred, or key suppliers interviewed, found the intermediary role of the main
contractor equally difficult. Despite occyipg a major focal node, they did not observe
main contractors tdhave an understanding the role of the whole network in delivering
sustainability or to be prepared to take on the role of managing this. As one noted
W2 dzNJ 0 A33ISad LINE oue Bnginedriag. At justets répRdedRto DI f
save costWe haveto try a differentway of workingp L (0 Qa y20 2dzad 2271 A
aproductcA 1 Qa K2¢ R2 S 221 8G (GKS ¢gK2fS S0O24
There was a strong impression that suppliers, engaged strongly with sustainability, were

searching for a more holistapproach. As a supplier acknowl&lg W¢S ySSR (G2 C
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GKS gK2fS LINRPOSaa NIOGKSNI GKIy -8.0&majarda ¢S
supplier, wanted this led by one of the main focal points in the network, stating that it

would be valuable to RS NE 0 YR WT NRB Y the fk&in dodfractor, i8e0i A @S
capacity and capabilities of other network actors and their ability to respond to these
AaadzsSaa o{ !t

As part of the semstructured interviews with preferred suppliers§Pparticipants were
asked to rate the sustainabilitgnowledge and implementation of their own supply
chain. The rating was on a scale &b,lwith one being least aware and five fully aware
and implementing actionHigure 38). Biodiversity was seen to be the area of least
knowledge and implementation at all levels of the supply chain. As the graph illustrates
all Tier 2 and Tier 3 suppliers interviewed were much less confident that their suppliers
had the same level of knowtge and capability as themselves. This included
considerable lack of confidence in the supply chains ability to support all environmental

issues, especiall@Q reduction.

Figure38: SelfSustainability rating of selected Caidh preferred suppliers and their
perception of their own supply chai(D8)

CO2 reduction
5

Health and Wellbeing Reduced Material use
Skills/training Reduced Waste
Community Less water use
Engagement
Fair Labour Practices Enhanced Bio-
(inc Modern Slavery) diversity
= Carillion Supplier's Own Operations Carillion Supplier's Supply chain
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What was not clear, and which offers a further point of research, would be to
understand the different attributions that supply cimeactors place on their attainment
ofsustaind Af AGed 1'a 2yS &AdzZlILJ) ASNI y20SRT WAGQ&
RAFTFSNBY G G2 Ylye LIS2LI SQo

7.1.2.3. Sustainability knowledge in downstream network actors
Downstream within the commercial supply network, Carillion teams also believed
clients, and designers were struggling to identify the rationale for many sustainability
actions, and this limited their ability to engage the wider network on sustainability
Issues:
W{dzAGIAYlIO0AfAGE Aad 2da&ad 2yS 2 hdusiiSstilF | OG 2 NJ
buying very much on cost rather than value. They (the clients) are very focused on
material costs rather than necessarily working with people that understamahe the

capabiltescl YR G KA&a FTSSRa R2gy GRVIRR dzZZ3K (G KS & dzLJLJ

Carillion teams remained sceptical that sustainability, especially environmental
sustainability had value to a cliendii KS Of ASy i AayQi o062 kKSNBR
GKSegwid 1SSLAYy3 (GKS o0dAfRAY3I lyedgban@d ¢ KA
ALISOATAOFGAZ2Ya BKAOK gSNB WOSNE YdzOK Of A
knowledge to challenge architeci®/S & A JspeSNBA LISOA I f & GKS avyl
(Anon ¢ Carillion Supply Chain Survey 20IR)is failure to incorporate sustaindiby

into assets was echoedbySa ¢ K2 &Gl G4SR OGKI 0 WYdzOKEX AF Y+
instruction and requirements. Do they understand what is required, and what they

shadzt RE 2NJ O2dzZ R 06S alLISOATeAy3a G2 | OKAS@S

When askedhow frequently clients asked the Stéam to make sure the products
procured had sustainable credentia$% of all supply chain team members heber

or only rarely been asked. The response to this question was then further analysed by
decision making levelThose wio worked frequently or all the time to meet client
sustainability credentials (31%) veemost likely to bdigh-leveldecisionmakers(Figure

39). Thisoffers several possible scenarios. Senior supplynchembers, with direct
access to clients, may have been more aware of client requirements, especially those

working on infrastructee projects. It is also possible that their wider knowledge of
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sustainability could have been used to identify sustainahigisyies with clients. There

IS, however,no direct information to support either point.

Figure39: With the exception of responsibly sourced timber, how often are you asked as
part of the client requirements to make sure the prodis you buy have sustainable
credentials? (tick one answerp({ responsesSupply Chain Survey 201@)3)

60.0%
50.0%
40.0%

30.0%

Percentage

20.0%
10.0%

0.0%
never/rarely resonably often frequently/all the time

Frequency of client requests

m high level decision maker= medium level decision makerm limited level decision maker

Whilst the S@eammade a clear distinction between the private sector &avernment

Fdzy RSR LINR2SOGa Ad ¢ a 7FSainability)kglestiond Bt@dSy  LId:
tvva |yR GKS& NBlIffeé R2y Qi -84)RENElents R K|
struggled to apply lifecycle knowledge to their asset developments. As one senior

LINE OdzZNB YSYy i 5ANBOG2NI FNBY | nbiea hodyhicBy O2 d:
OFNDP2Y FLIISFENAR 4G RAFFSNByd tAFS aidl3asSaxo
Thisgap in knowledge was identified by industry bodies such as the UKGBC and was the
driver for the Embodied Carbon Brief initiati\&ord et al., 2017)The category
management teamdentified speculative buildingy develgpers as the worst case of

dzyadl AylrofS o0dZAftR® W, 2dz ONBI ISR &a2YSOKAY 3
probably had to then make many changests i (G KS y S @) Phéarg 8aNB Q 6/
also astrong impression with the Stéam that social issues had a muctronger

resonance with clients, especiaBovernmentfunded projects. As the-SA highlighted

W (i ieebinput for them (the work winning tearg when they are working on the social

side eg. someone in prison now working on sitell K 41 Qa Y dzOK S| aA SNJ
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focused strongly on these social areas, often to the frustration of Business Unit

sustainability managers who felt that environntal issues, were neglected.

In a thoughtful &change the issue of client specifications and sustainabilgyew

discussed by the senior $€&m. They questioned the mai® 2 y (i NJrojiag3kinip a
W{K2dzA R Ad 0SS 2dzNJ NB aLJ] yds andtl ndka su the dieitd dzf R |
are working to tlese regardless of whether they specify them?-CB). S®RM2 was

02y OSNYSR® 'S adriSR GKFdG W/ FINARfEAZ2Y 0 dz
needs, changing this to a corporate position would creat8s §tA A 2y ®Q ¢ KSNB | L.
be little appetite b initiate such a radical move and concern that it could be a high cost

to the company.

7.1.3Comparisonto literature

One of the difficulties in taking a systematic apgch to sustainability across tisepply

network are the multi meanings ascribed to sustainability. This is considered in greater
detail inchapter2 but can at its most expansive, encompass economic, environmental

and social impacts or take a narrow approach such as energy managemeater

There is no agreed industry definition, or operationalisation; sustainability in the
construction sector remains novel and a contestable condgert, 1999, Venters,

Cushman & Cornford, 20D2This position is exacerbated as new concepts are
introduced to the sector, as noted by Gl48811a) responsible sourcing, was ascribed

multiple meanings by industry practitioners; supply chain managementéinds and

corporate social responsibility. As a result, Demaid €2@D6)identified, in their work

2y GKS O2yaidNHzOGA2Y AYyRdzAaAGNEBRSE | WKdaAS ao2
high risk of misinformatio, YA 8 A YU SNILINB G A2y YR WFIAGKQ
1y26f SRIS® ¢KS fAGSNI §dzNBE ada3asSada GKEG |
plays a major role in overcoming this confusion, through strategy implementation
(Schnieder, Wallenburg, 2012)Within the Carillion case studgxtending corporate
knowledge into operational teams appears to be limited to construction site metrics.

There is also ngonstruction sectobody of literature that suggests whicactors are

responsible in taking on this role at the network level.
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Gonsiderable research has been undertaken, using lifecycle approaches, to analyse the
impacts of specific construction products, and to identify» €Qissions during the life

stages of atructure. However, there is no literature embedding this thinking with the
construction supply network and associated procurement processes. Demaid et al
(2006)highlights tha there is no consensus in the sectan which are the important

issues, and whilst there are many checklist and assessment tools a structured approach

is still required(Shelbourn et al., 2006 Rather sustainality is seen as a risk to be
managed(Cushman et al., 2009and indeed, innovation such as adopting practises to
O2YNAROGdzGS G2 adzadlrAylrofS O2yadNHzGA2Y Y
added to risk ad upfront costs (Demaid, Quintas, 2006)These concerns are
corroborated by s@ S NI f 2 F / | Ndarhrhemiess. @ihersideytity achidnifg/
sustainability knowledge as a response to msitkeholder expectabns (Schnieder,
Wallenburg, 2012)They note that these views may also be myopic; grounded in their

own agendas, commercial positions within the network and positions of knowledge. This

was identified inchapter 6 where key stakeholder materiality assesent reflected

a0l 1SK2f RSNJ AyiSNBaGazx Ay GKAa OFasS NBLINB:
able to support. Indeed, Cushman e{2009)suggested most sustaability innovation

appeared to be due quiky clients seeking (usually) prestige projects, or as a response

G2 I Y2NB aiNBydzdza NB3IdzZ I Raitild tal@ys gyt v Y Sy i
approach to sustainability could result in the unintedeonsequences identified by

Demaid etal (2004when they demonstrated that glass bottle collection and recycling

gra y204 |y AyS@AGrotS Ww3I22R F2N) GKS LI I yS

wishing to removehe need to bear the cost of disposal.

Rather than the supply network having access to shared sustainability knowledge, silos
were identified across the network (sebapter4, Section 4.6 For sustainable sourcing

to be successful, however, the litdétae suggests that knowledge flows beten intra

and intercompany actors needs to be undertaken in a systematic mgi@wtmieder,
Wallenburg, 2012) Siloing of expertise was seen to be detrimental to project
sustanability and cost and led to an unstalinowledge bas@@emaid, Quintas, 1999)

The construction sector, comprised of fragmented expertise, required focal companies

who did not possess internal knowledge, to breachpooate boundaries and leverage
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supplig capability (Pagell, Wu & Wasserman, 2010)Thereis evidencethat early

integration of suppliersin the construction sectorcan reducea ¥ 2 O f O2YLJ y&
exposureto social issue€Saunders L.W. et al., 201%hey suggest that where suppliers

have high technical capabilities, large companies should transition them to strategic
partnerships. Similar ifidings have been have been identified for improved

environmental performancéenefits(Lee, 2008, Pagell, Wu & Wasserman, 2010)

7.2 The Acquisition of Knowledge

The way in which knowledge wasqgaired emerged as a strong mative from the
research. Wingthe epistemologyf knowledge proposed by Joy(2014)the MAXQDA
knowledgecoded sections of textvere further analysed utilising the framing of

knowledge acquisition highlighted isection 7.1 The three types of knowledge were

coded as

1. knowledge by experience

2. practical knowledge acquired with skills or abilities
3. propositional knowledgeacquired by learning facts.

Sustainability knowledge was acquired through a wide range of sources and as these
were mapped within theCarillion S@am it became evident that these were driven by
both values, which included a strong emphasis on persexalerience and skills
development, and functional demands, with a greater focus on factual knowledge
acquisition. Values exhibited wengrimarily personal, and often deeply held, but
additionally all Carillion staff worked within a clear set of corponzties that were
regularly reiterated. The information derived from the multiple interviewaad
discussions (D2,4) D6, D8 D1Q was usd to develop the matrix presented Figure

40.
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Figure40: Knowledge Acquisition Matrix Carillion Supply Chain teaifib2, B, D5, D8, D10

Knowledge Knowkdge| Driver Nature

Acquired through: | type

Previous work 1 Values Personal | Moral/ethical

experience Values position on

Professional CPD | 2,3 social and

Personal experiency{ 1,2,3 environmental

and learning ISSues

Each value offered | 2,3 Corporate| Set by board,

guidance on the Values defined within

behaviours corporate

expected from literature and

staff. promoted to
organisation

Planning 2,3 Functional Client demands,

specifications, demands external

industry standards reporting, peer

e.g.BREEAM, pressure ad

Reporting Bodies | 3 risk

Transactional KPI's| 3 management

Industry groups ang 2,3

professions,

Governmented

groupse.g.Green

Construction Board

Supply Chain Scho{ 2,3

W{dzadl Ayl 123

Expertsg internal

I yR SEGSN

CaseStudies 2

Technical product | 3

reports

In sections 7.2.1¢ 7.2.3 the types of knowledge acquisition driven by values and

functionaldemand within the Carillion SEam, are examined in more detail.

7.2.1 Knowledge underpinned by personal values
Whilst partiagpants most frequently focused omansactional knowledge transfer such

as contractual requirements, targets, and standards, there was also evidence of more
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deeply held personal beliefs and knowledge, frequently associated with senior team

members who championed sustainability initiatives

Many of those most engaged in the topic area had developed their knowledge through

work experience, and where they were exposed to sustainability issues. For example,
SCRM1 worked for Carillion in the MiddEast and was very animated about the work

he had done onsustainability. One of his major achievements had beessitenwater

O2ft SOGA2Yy ® la KS y20SR Wgl G§GSN) dzasS gl a
similar situationD-HD had first started laking at C@when working on the XXXX site.

Hehad no training in LCA but had built up a reasonable level of understanding through

his own reading and research. It was clear he had continued to have a personal interest

in CQ. He had continued this work bause he felt it was right to do this even thgiu

KS O2dzZ R y2i Sy@raalrasS KAa ¢2N] KIFIgAay3a Wiy
GKSNBE Al fSRXX® Id GKS Y2YSyid L R2y QG NBI f
2NJ G0KS O 2D1dsghsitiledor thg FSC timber programme had reguatantact

with WWF, and from this had developed considerable knowledge on the topic area.

There was also an awareness that knowledge derived from projects was not being
embedded in industry practice. $ wasRA NS OGft & Ay @2t SR Ay Yl
Olyrmpic work and he talked knowledgeably about the sustainability programmes they

KFR RSOSt2LISR® |1 26SOSNE WKS FStd RAAAT T dzz
| LILI Th&&whdhad strong personal valuigsguently underpinned by experience,
seltdirected continued knowledge development appeared to have the greatest
influence on sustainability actions with Carillion. However, all of those individuals who

met these criteria were also operating as highrd decision makers, which was in turn

more likeyy to influence a sustainability outcome. It was not possible, during this

research to separate these two interactions.

As presentedn Figure24 (chapter5, Section 5.3)SCteam members highlighted how
they would judge whether a produatr service was sustainable. Foredium and
limited-level decisionmakers, engagement witpropositional knowledge acquisition,
was primarily based on their relanship with sippliers. The Steamwould turn to their

product suppliers and ask them to identify their most sustainable product or sensgce. A
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one team member noted the S€amneeded 2 Wt S Ny FNRBY 2 dzNJ & dzLJL
the experts in what they deliver and areays looking for ways to improve, very much

fA1S dzaQ o!y2ys {dzllL) & / KIFIAYy {dzZNBS& HnamcO
external meetings were a good way to &le this as it temporarily moved the main
contractorsupplier relationship into a & commercial position. From the paitiants

comments it was clear that for several major manufacturers this knowledge exchange

had developed, over time, into a strong $oon of trust with main contractor and
manufacturer working closely to meet a cliemeed. Surprisingly a high proportion of

GKS GdSIYy O2yaARSNBR (KIFG wO2YY2y asSyasS A
ddzadlrAylroftSQ o!yz2ys [/ I1§RIhdesd2cymmprdzediss véas / K| A
seen bythe SGeamas more important than working tdient specifications. Only one

team member noted the use of trade journals for guidance and there was no reference

to the role of professional bodies. Using records frorevious project records as

noted by only one participant Interestingly senior dedmn makers were less
comfortable with the supplieor common sensas a method for acquiring knowledge

and were more focused on independent, technical data, such as EPDs Green

Guide.No explanation wasrpvided byhigh-leveldecisionmakers for thidifference of

approach, but it is possible that more of the senior team had a greater exposure to
sustainability through previous experience or involvement with indughgups and

recognised the importance of independent product data. It may also betliegt were

more sceptical of the ability of many suppliers to support enhanced sustainable practise.
When SGeam members were asked to select from a list of options aboow they

would embed sustainability in the supply chdlfigure4l), the two options linked to

changing behaviour (highlighted in yellov@nked highly; these were leadership and
education of the supply chain. They wanted to see senior individuals irsumfy

network focal companies &€ring direction and guidance, utilising their sustainability
knowledge and ethical stance to drive chandéey believed that a propositional
knowledge approach was the most effective method to support sustainability adress t

supply network.Part of theleadership role was identified as watiformed senior

decision makers communicating sustainability effectively to other network actors. As

highlighted by S©1
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Wa2 YdzOK 2F Al AQ@JISI2AZ Bl RE@A «)banyediBtodidar (i K

to same of this but actually when you talk to them they come up with ideas and they

4SS sKeé YR K2g Al A& AYLRNIFIYyGQO®
It was also notable that four of the most senior supply chain directors were all involved
with Supply Chain Sustainability School boards orkimg groups. Whilst this was
SyO2dzN} 3SR o0& /I NRAtf A 24 dheyGap FeltJa érsbortal & dza G
responsibility to offer their experience to support, industry development and SME
supplier engagement with the topic, but it was notable thateyhalso gained

considerable satisfaction from these roles.

Figure41: What do you thinkis the best way to embed sustainability throughout the supply
chain? (Carillion Supply Chain survey 2068 responses(D3)

Provide strong leadership

specify in Tenders

helping educate the supply chain on the issues
Set clear targets

through contracts

provide better analysis and data to help
decision making

Methods to embed sustainability in suppliers

0 1 2 3 4 5

Average score where 1 is least important, 5 most important

Key: behaviour led action [Jlltransaction led

However, examies ofeffective sustainability actions were frequently identified as the
transfer of knowledgeapplied in a practical situationA striking illustration that

challenged existing experiertxased knowledge was provided byHD;

Wi g | 220 &8I toRiAhR prdjedt teanktisat they were allowed just one skip
per weekl 2 NBY2@S ¢l aiSz olFlaSR 2y (GKS RSaA3dy
A1TALXXPAYLR&AAAOGE S L GKSYy LRAYGSR 2dzi GKI
expected waste they would still béaowing away the equivalent of the whole of the

ground floor of Carilliok St R 2FFAOS® LG YIRS GKSY (GKAY]
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Knowledge based on experience was valued within the sector and an asset for team
members such as theategorymanagers who were appointebased on their extensive
category experience. However, as noted in teeample above, experiendsmsed
1y26f SRIS O2dzA R Ffaz2 F2N¥Y (KS olarafz2¥F wib
new knowledge. A more thougirovoking example of this, a Carillion corporate
level, was the comment from S@Bon the requiremem he set a Carillion project team
who had the responsibility to manage site waste. He stéled
wgS KIFE@PS 688y t221Ay3 i G(GKS &adadlAiylots$s
framewofl F2NJ GF NBSGaXXXd. dzi Fa F 3INRdZAdali KSe& R
and this makes discussion more open, everyone is prepared to look at ideas as they are
new, and no one has a strong stance based on previous experience. In fact, this is how
sustdnability feels compared to say purchasing where there is much morepokh
0l 01 FTNRY LIS2LS 6KSNB ARSIFa | NS YdzOK Y2NB

The contrary argument to this was that without understanding the interrelated nature

of sustainability ipacts it was difficult to manage effective change. Indeed, what did

good look like? This was seen most clearly when the life cycle thinking, pressnieel

researcher, was discussed at board level. Board members were unaware that, albeit
based on a limé&d number of case studies undertaken, the construction process only
accounted for 13% of the water associated with the whole life performance of a

building or infrastructure asset. Carillion had spent considerable effort and cost to
reduce onsite water wastage. There was a realisation that, whilst they should continue

to minimise water wastage on site, there were other major water issues that were
embadied within the products they procured. This newly acquired lifecheleed

knowledge prompted the Managid 5ANBOG2NI 2F //{ (2 &adz33asSa
adzOK |y A&dadzS GKSYy S akK2dzZ R O2yaAARSNJ NBa
This cocept had been incorporated into the sustainable procurement strategy which

was at final stages of apprabwhen the company went into liquidation in 20Mhilst

there were many hurdles to implement this effectively this was a streisgonary

challenge ¢ the SGeamto address issues beyond traditional corporate boundaries. It

raised questions about the ltee of communities and ecosystems outside the UK in a

different way to that managed through FSC. There, the responsibility for the supply
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chain and engroducers had been sutontracted to the FSC chain of custody and was
a bottomup process. Carillion takg issues directly to the raw material stage of the

supply chain was a strong valdeased application initiated by increased knowledge.

7.2.2 Knowkdge underpinned byorporate values
PG F O2NLIRNIGS tS@St GKS O2 vilnhsywas thatRhSy G A F A
corporate team presented their annual sustainability report and assumed that everyone
in the company knew all this stuff, thatétl & Ay aidAyOlA@SXddodzi &K
y 20 UK S-CSO). aCanliondoffered staff internatlioe, internal and external
training courses and supported them with time for continuous professional
development (CPD). Carillion CCS sustainatsltyr offered their colleagues 10 online
training modules with additional corporate modules on ethics, ermdslavery and
ONROSNE YR O2NNHzZLIIA2Y® ¢KS 2LIRNISyAse@ (:
NBLINS &Sy (SR rasidbse @Deldf thedNQ &F 2 dzZNJ O2 NB O f dzS & :
(Carillion, 2017)However, the tke up for sustainability training was not high, even
when this was a mandatory requirement. This was highlighted bR &who said
WY2 RSNYcAAQAGYRRE 2dzald A dZAJINASHEYBHKEARAY BdzNY
F NBYy Qi FoprénReithelt Q@820 SSy 3ISGiAy3I NBLRNIaA 2Yy
Y2RSNY afl @SNE SLIRR 6/ FNARttAZ2Y 2yfAYyS (NI A
LO@ZS OK KdlkdagueXiasSatsa been pestering theqrso even our own people
I NBY Qlt o RRGAY IONTINE L2
Whilst this may seem surprising it was useful to view this alongside the requirements
that CCS placed on their procurement teams in terngeokeralpersonal competencies.
This was not a matrix designed to assess sustainabilityrdtiier ustainaility was
included as part of the overall Health, Safety and Sustainability agenda (HS&S). For those
at the limited and medium decisiemaking level they were only expected to have basic
awareness or awareness sfistainability (seéigure42). Seniorlevel decision makers
were required to be capable in dealing with more complex issues and have knowledge
of the topic. It is worth highlighting that not only did Health and Safetyeheavnuch
higher profile, loth within the industry and the company but incorporating sustainability

within this team identified it with a more traditional approach, primarily based on
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managing and auditing esite environmental performance. In this competgnmode]

sustainability $ quite separate to procurement practice.
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Figure42: Adapted from Carillion Competency MatrixSupply Chaineam 2014(D9)

SC team expertise requirements

il

Procurement Practice

Communication

Financial & commercial

Strategy and Change

Systems, process and
Development (in HS&S)

o

NOT HIGHLY
AWARE
REQUIRED CAPABLE PROFICIENT

0.5 1 1.5 2 2.5 3 3.5

Decision making level = Ltd M Medium M High

Competency Level required

ROLE
MODEL

KEY:

Level 0: NOT REQUIRED/NOT
AWARE: Competency not required
OR has basic awareness and may
need guidance

Level 1: AWARE: Capable of dealing
with a variety of issues, may need
limited guidance

Level 2: CAPABLE: Proven ability,
confident in dealing with complex
issues, demonstrates ability on a
regular basis

Level 3: HIGHLY PROFICIENT: High
level of ability, advanced
knowledge and techniques to pass
on to others

Level 4: ROLE MODEL: Recognised
within the business as an expert,
clarifies issues on behalf of the
team
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This examplereinforces the siloed nature of sustainability. Here corporate teams,
working within Carillion values required S8am members to undertake training

acquiring propositional knowledgen sustainability topics, yet sustainabiliyas not

identified as a mpr competency for S@ammembers. Team members did not have a

strong driver to incgporate sustainability into procurement practices and some senior
a0FFF YSYOSNRE alg¢g AG Fa WHalAy3da LIS2LIX S G2
elseandthatthe g SNB 06SAy 3 02 Y0l NRSHIswas doifirmie® 2 Y dz
by a senior Steam YSYOSNJ ¢6K2 ¢l a @GSNE LRaArAdABS o
company is conmually developing new initiatives there seem to be new ones every

month and sustinability is2 dza i 2 y SSGRMIL). 1 KSaSQ o

7.2.3 Knowledge underpinned biginctional demand

Whilst the previous sections considered how knowledge acquisition was underpinned
by personal and corporate values a high proportion of knowledge was highigiatical
nature and functional in its acquisition. From the interviews and discussions, it was clea
that for many partigpants sustainability knowledge was primarily acquired in response
to external informationrequired throughclient demands. This appesd to differ from
valuesbased knowledge in that it frequently hadpaoject specifiapplication ad did

not inform wider SCteam thinking. It was pmarily process driven and S€am
members, under huge time and cost pressure would know only that podfoa topic

that was required to fulfil a business need.

For the majority of SGeam membersonly a limited number of sustainability issues
impacted their procurement activityndeed, Carillionproject procurement planonly

included FSC and waste targets. From interviewsnaeetings the sustanability topics

with which SGeam members diectly andregularly engaged were identified. These

were mapped against the Carilliarorporate2020strategy(Table26) issuecategories

The requirement to engage with SMEs and local companies was most diffifitiinto

0KS O2YLIl yeQa adzadlrAylroAfAde OFGS3I2NASa®

274



Table26: An assessment of the sustainability demands reaching Carillion procumet team 2017D2, 8, D6, D8, D10

Carillion corporate

Sustainability topics reaching SC team

sustainability issues |BREEAM,

CEEQUAL, LEE] oC | Waste

Community
relations - site

Direct community
involvement

aII Modern

SME and Loc
Slavery

Climate Change/Carbon

Environment

Biodivesity

Resource Use

Fair Employment
Health and Wellbeing

Impact on SC team:

1. Time consuming

2. Contentious/Difficult

e

3. Fits normal 'buying’
processes

4. Additional cost [

Key

- identified as difficut by SC team, outside percieved normal rt

I:l can be achieved but adds time and complexity
|:|generally accepted as part of SC role
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The researcher thensed S@eamcomments to describe agpts of these sustainability
demands e.g. time consuming or additidicast. From interviews and $&mmeeting

notes a simple traffic light approach was applied to each requirement identifying how
theysaw these topicsinrelatp (i 2 (1 K S A NiemeAtavdiWhilsthe B0 dz
light allocations were ndewed by SBM and a senior SEammember there was not an
opportunity to testthem with a larger group of S€ammembersMost of the demands
aligned with standard buympractices although Commity involvement, SMEs and FSC
were more complex to incorporatéll the approaches were seen as adding time and
difficulty to procurement, with the exception of community relationste which were
frequently subcontracted to the Considerate Contracte scheme andhe Modern
SlaveryAct, which was primarily handled at a corpcgaevelthrough My Registet.
Waste, whilst a major tdp area and one in with the $3€&amwere repeatedly engaged
gAGK &dzZlJL) ASNBRXZ g1 & WO dzicts.\t Was decordad asipandzf £ QT |
sustainability but internally was identified as a separate issue. It should also be noted
that it was defined as the management of wagtemarily maximising recycling rates to

minimise landfill costs. There was no interkabwledge on wasted procured materials.

BREEAM and other building standards could resulh&xpected workor the SGeam

if value engineering created a shortfall mdints. This frequently resulteth additional

costs. Only FSC and the Environmeailding Standards covered multiple Impact

categories. Thést of sustainability issues notaxd Table26 were thetopics that supply

chain team staff regularly encountered and would be required embeklinviheir work.

This could be a minor inclusion in a tender, such requiring thecealractor to be a

YSYOSNI 2F GKS /2yaARSNI GS / angjorWhoBsalareR a & OF

ask them to identify products that supported a BREEAM level.idllyjuen many

instances the S@am member would only know if the supplier had met these criteria

through feedback from project sites. An interesting example of thishigislighted by

CMD when considering setting sustainability case studies as personaltdafge

Category Managers. GB saw one of the key problems to this approach as;
wiz R2 | 322R Ol aS addzRe GKS &adzLJLX ASNJ ¢ 2 dz
Thecategory managemeri SI' Y RAR y20 ¥SSt (GKS& 6SNB | of
thoughtrS& ¢SNB RS@GSt2LIAyYy3I | 0SGGSNI dzyRSNEUGI YR
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It appeared that the need to develop fact based or propositional sustainability
knowledge wasyuite low fa medium and limiteddecisionmakers,but senior team
members were increasingly being repd to expand their knowledge. This was seen in
connection with a powerful external driver, nelgislation. In 2015 senior S€am
memberswere provided with a sumnary of the Modern Slavery AQUK Government,
201%). They had to translate the legal requirements witheir experience of supply
chain riskmanagementand implementation processes to develop an internal strategy
and implementation plan fof | N fsdpply2ngt@oiik. Here legislation required the
devdopment of new sustainability knowledge which was viewed as critical to managing
increased business risk. This was acknowledged 1yBS&ho noted that

WNE O defdi liad been the moderday slavery act which is sort of raising the

awareness, and therefe the need to do something, (about modern slavery in the
adzllLX @ OKIFAYyO0 KAIKSNI dzLJ GKS OKFAY O0AYGSNYI

Whilst the legslation drove action it was highly focused and such initiatives remained

siloed, with no one€onnecting different strands of information. As noted ictsen 7.1.1

a member of the Stéam(medium-leveldecisionmaker), managing the implementation

ofCarit A2y Qa Y2RSNY &aflF@SNE | LIINRI OKZ KIFIR 2y
required to compete his task. He saw his work in complete isolation to other Carillion
AYAGALF GAGSAT dzylbofS G2 |LIINBOAFGS AdGa Fdzy(
UN Global Compact, existing ethical questions and labour policies. There was also a
surprisinglack of foresight on forthcoming regulation, weh was not specific to the SC

team. When discussing client PQQ requirements WW a4 0 SR W, Sa 4S =
mae jdzSaGA2ya y2¢6 02y GKS az2RSNYy {fl gSNE !
examplesw N5 (G KS 9dzNRLISIY ! yA2yQa ¢2NJ] 2y O2y7F
May 2017(The European Parliament and the Council of the European Union,. 2013)

was highlyrel@l yiG (2 O2yaARSNJ Fa LINIG 2F GKS 0O2Y
and, in 2016vent raised at the conference workshbgd very low awareness amongst

both sustainability and supply chain teams.

A similar, narrow approach applied to building certifioatischemes such as BREEAM,

or quality standards like ISO14001 or responsible sourcing; BES6001. BREEAM and other
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similar green building schemes were the ynhdustrywide method that both
implemented and offered a strong demonstration of a built assetsirenmental
credentials. BREEAM was frequently a requirement of planning applications and was
noted as a major tool for enhancing sustainability in Govemineentracts. Whilst this
should haveprovided a strong focus for $€amknowledge building surprilsgly 29.7%
had never worked on a project requiring them to support the standard (supply chain
survey 2017). Many of the supply chain and sustainabilityngeéelt they were getting
less demand from clients, with 36.9% of tB€team identifying a declin@ver the last
five years. Internally, responsibility for the management of BREEAMravesferred to
an internal design expert who reviewed BREEAM spedifidding plans. They ensured
that the correct number of BREEAM points were achieved, even as alatand build
design were value engineered to save costs. This specialisation of roles requiyed on
limited knowledge within S@ams, a point reinforced Y one supply chain team
member,
WL KIF @S 2yte | 2248 dzyRSNEG| yGBEQUAL &F . w9
[ 995 0ST2NB YR R2 y2i 1ly2e g KL G GKSas
Sustainability Survey 2017).

Similarly, there was a surprisingly low level of knowledge about standards such as
1SO14001 which was regularly used as a proxy for asuppfiek y 3 WSy ARNR Y Y Sy
SCteam did not understand this in any detail and consequently were not aware that
products provided by these companies may not be sustainable. Knowledge of new
standards appeared to take time to reach the SC team, unless theyailerted by client

requests or peer pressure. An example of this was the standard for Responsible Souring,
BESB01, which had first been introduced by BRE in 2008 specifically for the
construction sector(Upstill-Goddard et al., 2015)However, it was not specified by

clients and in a Carillion meeting in 2015 only twembers of the team were aware of

Al FyR (GKS& KIR WwW2yfeée 2dzad O2DESRNENR A& ¢ (
Most frequentlysudt Ay 0 Af AGRYREE aRYSWKRKI SEGNI (2
trying to meet low cost targets. Spending tirmequiring knowledge was often seen as
dzyySOS&aal NBE yR Fa 2yS o6dzzaé aSyAz2Nl YIFyl3aSN

things I needi 2 R RKI2).0Whilst this section has focused on knowledge acquisition
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by Carillon teams one of the Senior 8&amoffered an interesting insight into how they

found, in some of their suppliers, the very issues that frustrated their own internal

sustanability team and the fragility of the knowledge;
WLGQa y2i 2dzad |y AaadzsS agdqmore yhdersRuidab T & (0 2 C
at branch level but Carillion are still getting problems even though have run numerous
training sessions. He citedhé case of one plywood supplier where the buyer had
attended more than one training session and yet they weré Btihging PEFC onto
LINEP2SOGad b2g (GKS& KI@GS FAylLfte w3azd AdQ
change in buyer and it could @K y 3SXX®PiKS {(y2¢6tft SRIS YI &
O2ftft SOGADBSRMNSY2NREQ o{/

7.2.4Comparisonto literature

I O02YLIyeQa FoAfAdGe G2 | OljdzZANB (y2sfSR3IS |
other stakeholders is acknowledged as a major compet#isreantage for a business
(Spender, 1996, Argote, Ingram, 2000, Dyer, Hatch, 208&hin the construction

sector professional knowledge is derived primarily from experierice faroject level.

This type of knowledge is identified by Lave e(1®91)F & WaAlddzr 6 SRQ | yR
tacit knowledge is seen as difficult to acquire through other forms of leari@uontas,

2002) The industry is seen to be adept at capturing explicit project knowldddg has

not yet developed systems to manage tacit learnif@sover, Froese, 201@nd indeed

they conclude that pergwal networks rather than technology are more effective in
supporting this process. It is suggestadt individuals who acquire knowledge are not
YSNBt & RNAGSY o6& WLISNBE2YylIt SELX 2NIiA2yQ 6d
020 2(CusiBrddmenal., 2009Demarest(1997)suggests that knowledge can not

only be embedded within individuals and but through social interchange within the
company itself. The view dnowledge and its management being a consequence of

social interaction is supported by Vent¢2902)and indeedNirmala and Vemuri (2009)

indicate that companies should focus not on individuals but their relatgus within a

wider knowledge networKBrass, 1995)Others consider that knowledge results in a

change of the perceptions of individuals who institute change in practises that can alter

group behaviour and increase understandifghelbourn et al., 2006)However,
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acquisition of knowledge has a cost for thalividual and may not have short term

application or benefit for the comparpemaid, Quintas, 2006)

From the Carillio data suppliers are a primary source of knowledge, especially where
trust has built up between S€&am members and supplier companies. Dyer and Hatch
(2004)noted that the supply chain was an effective externalrseufknowledge and
technological innovation. This was also observed by Caniel$28Gd)where long term
strategic partnerships existed or where there was a strong reliance on the focal firm.
Thea dzLJLStrefatfvéNdixe was also seen to have an impact on the implementation of
sustainable sourcinSharma, Henriques, 200%) is suggested thagmaller companies
see themselves as knowledge consumehdist larger compares acagire knowledge to
improve their reputation for innovation(Cushman et al., 2009However it is
guestionable that without sustainabilitgrientated norms and values or professional
capabilities, either within @& indivMdual, or driven by a senior member of the
procurement team, that procurers would initiate sustainability knowledge exchange
with suppliers(Bowen, Cousins, Lamming & Farukt, 2001, Pa@@djl) Instead best
quality and lowest cost would be their primary fodB®wen, Cousins, Lamming & Faruk,
2001) Whilst suppliers are acknowledged as an important source of knowledge
concerns arose if a supply chaeamfocusedsolely onthis source of knowledge, failing

to identify other stakeholders importance in the context of sustainab{@ghnieder,
Wallenburg, 2012)For exampleb Dh Qa I NB  ArisOvgtthyA Stukc&shf | a
knowledge across the supply netwdi&chnieder, Wallenburg, 20180t also have role
from a position of expertise to challenge aodtically assess company performance

(Reuteret al., 2010)

It is suggested that this unifying stakeholder and directing role is fulfilled by corporate
management, providing a either strategic direction or acting as role model and enforcing
corporate values in decision makin@chnieder, Wallenburg, 2012)Vithin the
construction sector these business ethics are most frequently driven by compliance
(Glass, Achour, Parry et al.,, 20118pme large corporatis, whoare identified as

adopting leading sustainable practifes | LIJLISF NJ G2 K| @faredi KS
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organisatbn-wide longli SN @A & A 2 yofe vadlugsrandS EHtcds ankl & sefise of
purposed S@ 2y R (1 KS S O2 yGatek Rogers2 20082, 9. 368\ v S Q

In a traditional view of supply netwks this is demonstrated by tfecalcompanyacting

as the driving force for implementing CSR through selective commercial pressures on
organisations in § upstream supply network. It operates on the implicit assumption that
the principles of the corporation have precedence over those of other organisations
within the network(Spence, Bourlakis, 2009)his is echoed hjorgensn and Knudsen
(2006)who note that larger buyers, acting as change agents, exert pressure on their

supplier tiers to comply with their environmental and social requirements.

Whilst knowledge can be derivddom good practice and standards the contextual
appreciation of sustainability goals and their application across organisational
02dzy RF NAS&a Aa Sldzatfte AYLRNLUIYyG G2 GKS RS
(Shelbourn et al., 2006)enters highlights that new understanding can come through
innovation and dialogue but dismisses the concept of adapting learnings from high
profile sustainability projects to general constructidnis suggested that formal ragn

than experiential learning may be effective in acquiring knowledge, such as training
programmes that can expand purchasing managers perception of stakeholder positions,
improve their communication and networking sk{l&chnieder, Wallenburg, 201@) by
companies participating in academic research projéCisshman et al., 2009)ndeed,

Hay et al (2014) identified that strategic educatn could be used to reframe
sustainability thinking, offering a more holistic understanding. However, there remains
in construction the constraint that client demands retain the highest priority and their
standards have priacy (Carter, Jennings, 20Q48ven, as we have seen in chapter 5

when these are unsustainable.

7.3 The trapping of sustainability knowledge
As highlighted irchapter4 the number of internal stkeholders engaged thi the SC
teamis extensiveYet visualisation of the most numerically dominant knowledge codes,

drawn from sustainability and senior SC team documents, indicates that both teams had
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proportionately similar positions on several key knowledge issues. iSabtkty
knowledge, of both irgr and/or intra company actorsnformation management and

knowledge transfe(Figure43).

Figure43: Differences in team approaches to elements of sustainability knowledge
(Interview and meeting noteg Carillion sustainability team and SC team execetimembers
(D2, D4, D5, D10)) visualised using matrix browser; MAXQDA

Code System Sustainability Team | SC Executive Team SUM
©.'management of information | O | O 44
©q' Knowledge of Sustainability [ ] |
©¢'Knowledge transfer u m
2 SUM

This provides confirmation that the SC executive team, as evidenced through both
interview commentary and meetg notes (11 documents), were engaged with
sustainabiliy issues. Theoding intensity highlight the importance of network actor
sustainability knowledgget, surprisingly bothteams had only limited commentary on
the transfer of sustainabilitknowledgebetween actorsPossibly both teams saw this

in terms ofinformation managementAnalysis of SC team documents identifies that
information management is a major issue for all project teamsecognised barrier to
efficiency,and is not confined to sustaability data oiknowledge. This would appear to

be a reflection of the transactional nature of procurement within this sector.

Information detailing client demands is primarily in the form of contracts held digitally
and in paper, information flows tand from the progct site through telephone calls and
emails, and suppliers respond to PQQ and tender documents. Inter@aliflion design
teams liaise with procured consulting engineers and architects, consult with work
winning teams and estimators andork with the syply chain team to support value
engineering. This section considdmsowledge exchange at the two main points of
dyadic collaboration within the networlclient and Carilliorand Carillion engagement
with their suppliers. It also assessthe role of tebnology in facilitating the exchange

and embedding of knowledge across the supply network.
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7.3.1 Client contracts and main contractor impotence

The importance of the client in driving sustainability across ietwork was noted in
chapte 5 and it is through contracts that their construction demands and approaches
to main contractor engagement are primarily implemented. In the construction sector
standard contract formats are published by several organisations which are adopted,
and usudly adapted, by clients and contractors for each project. There has been a
continual drive to develop these contracts and NBS identify that many now contain
collaborative clauses such as NEC 3 suite of contracts and CIOB Complex Construction
Contract 2013.They also note that from 2009 most JCT contracts contained
supplemental provisions, which provide tools for collaborative working (Udom 2013).
Government procurement, often related to large scale infrastructure, now frequently
operates on framework agreemés which provide longer term contractual security and
the opportunity for relationship development. However, it is argued that as contracts
are frequently amended by the main contractor, or client, to pass elements of risk to
sub-contractors and other sygiers, effective collaboration is reduced. Indeed, Klein
argues that the inappropriate allocation of risk generated by amended standard
contracts or bespoke contracts contributes to the uncompetitiveness of UK construction
(Klein 2018). This short overweof collaborative approaches within construction
contracts is intended only to provide a brief insight into the context in which the Carillion
supply chain team were operating. This serves to highlight how the Carillion supply chain
team and the network etors perceived contracts in relation to collaborative working,
identified as a requirement for the exchange of knowledge and implementation of

sustainable build.

Both Carillion and the major suppliers saw the industry and the relationships within it

driven by legal compliance, whether this was meeting regulation or contract demands.

l'a 2yS &adzZllLJ ASNJ y2GSR WgS NS | FRNEFZ NI S NENA
I aSyA2N) f S@St GKSNB Aa 2yEDB) thefSiaganglz y 3 RN
acceptance, within the network, that contracts are punitive, witients passing a high

level of risko the main contractor, whan turn pass elements of this to sutontractors

Transferred risks to the main contractaormally include issiuge sich as regulatory

compliance, compliance with planning, sustainability standards, building performance,
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and cost(BIS, 2013b)This engendersa highly transactional approach, frequently
supported by the maintenance of etgve evidence trails, as network actors attempt

to meet detailed client, or contractor demandSarillion plddentified contracts as the

second highest potential risk area to the business (Carillion plc 2017). This pressure
created an atmosphere wherenitiating innovation (including sustainability) or
FRRAGAZ2Y I O2YLX SEAGEe o6 #SRNBTAGIA o AlyRdA
Y2ad LIS2LX S 2dzad R2 4KFG GKS& KI @S ktglea
8). Main contractors and many spiters (SUB, SUR, DHD, SBM) believed that
earlier engagement in the procurement process, would improvégomance, both of
their own business and project delivery. AE$S y 2 1SR wasSid dzJ) a R
to discuss sustainability withthd A Sy § X @ & GKS Y2YSyid ¢S Ol y
SR3ISad LGQa ff 06SSy R2ySQo

Whilst there is variation imow different network actors perceive early engagement,
there is a general agreement between the manufacturer and Carillion that to affect
sustanable product selection and process desigmust be early in the planning stage.
Both the Carillion supplghain team, design team and manufacturer pinpoint this
specifically as RIBA stage 2. This is an element of the RIBA Outline Plan of Work, used by
architects and designers to plan the design process. At this point the Concept Design is
produced in line witlthe requirements of the Initial Project Brief. Two important issues
occurat this point;the design process is linked to the client selectedccprement raite
and strategies are preparethdeed,RIBA note that the Sustainability Strategy is likely
to bea fundamental component of the Concept Degi§imnclair, Beck & Tait, 2018arly
engagement by manufagters and catractors at this stage appeats suffer from the
belief by many clients that highly competitiveogurement processes would offer them
best value and that they, and others within the network, were coased from pre
tender site specific prduct or delivery discussiofxy ant-competition law. The Carillion
BIM team noted this as an issue with eastgige product specification in the BIM model,
KAIKEAIKGAYT GKFEG AG 61 & RAFTFAOAA G 0SOI dza €
a2 k idsDeaiat design stage. At preséiesigners tend to include WISy SNA OQ R
their specs (specificationd) & G KS& QNB 02 y O S-bhifgetivelif oheydzi o S A
Y I YS LINR-BIWOTh& toncérh was endorsed by SURho said the delajn
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being able to input product knowledge into a building specificatioh & LJ- NI f &  S3
the way p@pleseecontr Otia | YR GSYRSNERQ®

Where network actors felt collaboration on sustainability was occurring more regularly

was on large public contracts, espdlyidhose linked to major infrastructure projects.
Frequently these were supported by long term framework agreements or ongoing

eng 3SYSyili 6AGK f2y3a GSN¥Y LINR2SOGad !'a GKS
YdzOK Y2NB O2f f I 02 NI comgefitle pReeSsy différéaRpdzple A (1 Q2
within the Carillion bidding team will be working almost daily with the potential client

foNJ SEFYLX S Sy3aaySSNAy3d YSSiAay3das REGSt 2 LIV
Knowledge was exchanged and developed congtahtough these interventions and

as part of Governmens contractual demandustainabilitylearnings were retained

through legacy offers, primarily websites offering open access to case studies. This was

first seen where Carillion worked on the London 2&lte but was also a major output

for the Crossrail programm(rossrail, 2018 arillion also used case studies to capture
examples of sustainable construction and these were regularly used in response to client

tenders but remained wused as an internal form of knowledge exchange.

There was a strong A OF G A 2y T NP afnability dAnt rheinBeys Ghat PEI dza {
contracts offered similar collaborative benefitsB$ gated that in his experienc@Fl
Wlowedmu&k Y2 NB 22AYSR dzZLJ GKAY1Ay3 gAGK GKS O
identified thatit was not just improved systems or contract terms tkare beneficial
but highlighted personal contact in which relationships were built and trust between
network actors developed. He noted that there were
WOSNIFAYE & Y2NB 62 NJ awad hldearlsyuBureRof BEn@dséra A 2 y a
Client, Contractor and designeall of which were based in an open plan officaiding
RAAO0dzaaA2Y XX®0 g2WY AYBMY DSNE Y dzOK | &
However, whilst this may have been seen by the sustainability team as a positive
structure, SEOB noted that commercial imperatives still remained, and tiral
O2y (4N} Ola oSNB wWedzald || oAl o0SGIBANRD KL ¢K SN

were abo concerns by the Carillion $&am that collaboration and early engagement
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may not be beneficial to them, indeed commercially, early engagement during the

tendering process, had problems. -5Ga

adl SR

OKFG wiaz2

Sy3l 3

alongside possiblkey contractors, adds a lot of cost to a bid and loss of knowledge that

YIe y2i

0 STenzi¥igg cast-th@ TA&ilon many millions of pounds each year

and the company was concerned that providing too much detailed expertise before

tenders were awardd could increase costs and be transferred to built assets they did

not benefit from financially.

7.3.2 Carillion and their suppliers

For the purposes of clarity, the key Carillion corporate documents referred to in this

chapterare nokd in the table belw (Table27).

Table27: Carillion Operational Documents referred to chapter?7

Document Name

Application

Reference

Carillion Sustainable Supplier
Charter(201%)

Published Charter noting
expected Carillion and Supplie
Behaviours

Appendix 1Figure47

Carillion Labour Chart¢2017)

Published and sent to supplierg

Appendix 1Figure50

Carillion Annual Sustainability
Report

Published; primary focus is
investors and clients

Variousreports are included in
the References of this thesis

Strategy

completed by S@&ams at
outset of each project

SAF Score Single score to raté dzLJLJE A| N/A
environmental performance

SPIReporting Projectsite supplier rating N/A

Carillion Project Procurement | Mandatory document N/A

Carillion Sustainability Policy

(2017)

Sent to each supplier

Appendix 1Figure49

Theprovisionof sustainability knowledge to Carillidrom Tier 1 suppliers was at two

levels andwas through tworoutes. Hrstly, with was througtthe registration of the

supplier on the Carillion bespoke systeiy Registe¢. This primarily required the

supplier to confirm and evidence of compliance daatment of environmental or social

standards. The second level of knowledge exchange wasthieeninteraction with the

SCteam, either through response to PQQ orore project specific tender questions.

With key suppliers there may also bdditional meetngs and onversations, both with
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the SGeamand category managerdnformation on the sustainability requirements of

the main contractowere identified in PQQraltenders /  NAf f A2y Qa {dzadl A
(See Appendix ,1Figure 49) was provided to suppliers at their inception meeting.

Carillion had created a Sustainable Supplier Chgi$ee Appendix ,4Figure4?) to

illustrate howthey expected their suppliers to suppdrtl N fadpikaoys@Qrid most

recently a Labour ChartéBeeAppendix 1Figure50), which set the standards expected

from suppliers on fair labour

ThedMy Registet supplier management system held an immense amount of data on

their suppliers. It required each supplier answer an extensive set of questions, more

than 400 at point of eégistration. Of these the majority related to sustainability issues.

All data was available to all approved Carillion staff through the company intranet and

was searchable by company nantewas originally intended to provide the basis for
extensive feedhck on various aspects of supplier performance and to indicate where

supply chain teams could support suppliers failing to meet certain categories. Medium

and limited decision makers in tteipply chain teamaswv My Register as providing an
Hssesment reghlRA Yy 3 & dzTatillfory Supiph Chairti Bufvey 2016) and that
Bubcontractors and suppliers ot a &  w S Zhava (tHe NGarillion minimum

NEIljdzZA NEYSyia NBEIIlI NRAY@ RdAYT dyKOXE AGR2 XI &%+
is anything beyond this; weould work to the client specific&i Supply Chain Survey

2016). 1t is the NB & S I NoBli&f SoNdisk element of the SGeam, ¢ a& wS3IA &l SN
LIN2E BARSR 'y dzyljdzSaGA2ySR: LIRaAGAGBS adalasSy
credentials.This contrated with the senior decision maker perceptith i Q& 2dza il | ¢
ticking boxeSG& av 2NJ YF{Ay3 | &AYAf I N LRKEg6d | 02c
aSS AT AdGa NBiIP1) OadskenoniembenoBthe E@r@mode{cynically

notedd a @ w $ 8 AednipBrdly as a risk management systene. suppliers have

been asked and therefore Carillion is cove&ICD1).

When reviewed in @15, mostof the supplier information appeared to sit unchecked,
with many sectionsncomplete Internal staff wee fully engaged in checking supplier
financial viability and validity of insurance and had not been trained on assessing

sustainablity data. ¢ a @ w S IvasdalsS MiEequently used to review supplier
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sustainability;the SBM was not even aware how to @ss the data or the range of
information available. Vast amounts of data were unused and failed to be converted

into useful knowledge. Initig} intended as a secondary outcome of the data collection,

by 2015 its primary use was to provide sustainabdaya for the Annual Sustainability
NEBLZ2NI FyR LROISYyGArftfte G2 W3IAOBSD&pmiRl yOS |
failings itwas consideredthe best information available, and key metrics were drawn

from the data and verified by external atalis.

One approach, to try and translate this excessive and complex data into usable
knowledge, was the development of a simple sustainability score. Suppliers were rated
solely based on their environmental management systems; the SAF Scol@a{#s).

In 2015 when this research commenced the score had very little recognition or use by
supply chain teams and was generally regarded by sustainability fovaetis as a poor
representation @ broader sustinability goals as it only rated a supplier by sustainability

policy, EMS or ISO1400aformation was notomplete,and it was notlear how much

effort suppliers made to keep information updated. This Wastrated when PQQ1,

reviewed in sectioi7.12.1, verified12 of the 13suppliers witiSO14001d a &8 wS3IA & G SN

had none of these suppliers coded A, the rating indicator for ISO14001 accreditation.

Table28: CarillionSupplier Score (SAF) (Carillion Intranet, 2018)

The Scoring matrix is as follows

Code Quality Health and Safety Sustainability

A Must maintain accreditation to Must maintain a safety management Maintain accreditation to 1ISO14001,
1ISO9001 or equivalent - UKAS system in accordance with OHSAS UKAS Certiied, EMAS, BEA Environn
Certified. 18001 PLUS the organisation provid Diamond or equivalent.
N.B. The only quality standard as specific information of: Sustainability Plan.
from January 1, 2004 is 1ISO 9001. I{ 1. How Health and Safety is controll¢ Positve response to the questions
certificate shows 1SO 9901:1994 or and measured. related to employment practices of th:
1SO9002:1994, they are no longer 2. How suppliers are appraised and supplier and the supplier supply chaii
valid vetted for Health and Safety and the ability to provide evidence thi

management systems. goods are ethically and responsibly

3. How suppliers are vetted for proje sourced.
specific competence.

Uncertified quality management Uncertified environmental
B system Uncertified safety management systemanagement system
C Quality policy statement Health and Safety policy statement Environmental policy statement
D Agree to Carillion's policy Not valid for this area Agree to Carillion's policy
TheoK SNJ YI Ay YSGiK2R F¥2NJ dzy RSNEGFYRAY3 | &dz

score. This was given much greater weightinghgySCQeam as it was generated at a
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project level by the project manag. It was an effective review of supplier performance.

Project managers were provided with a set list of questions and ratings for the supplier

which they completed on an annual basis (Jed®le290 ® ¢ KA a LINA Y| NRAf &

on-site performance. The sifgy sustainability question considered environmental,
social and legal impacts in terms of risk and its mitigation. As with other SPI questions,
suppliers were scored-8, with 4 equating to excellent. The language used in the
question was confusing. Levelrating assessed sustainability awareness, Lev&ls 2
related to the effectiveness of sustainability systems and to achieve a level 4 raging th
description confusingly refers to both environmental and sustainability impacts.

Suppliers were also expectéa mitigate all likely risks to achieve this top score.

Table29: SPI Sustainability Scoring (Carillibriranet 2017)

Identification and mitigation of environmental, legal and social risk.
0 - Not Applicable
1 - Unacceptable. Little sustainability awareness and no system for identifying impacts
2 - Requires Development. Some impacts identified and attempts made to implement systems to mitigate them
3 - Acceptable. Systems in place to recognise and mitigate negative impacts.
4 - Excellent. Pro-active assessment of environmental impacts.A genuine culture of sustainabiity. All likely risks mitigated for all

Senior level procurement staff did not appear to know the basis of the sustainability
scoring. When they werg@resented to SRM3 during a skype meeting she was
surprised and felt this was not giving them the insight they had expectede Sh
commentedwryW I y Qi aSS | O2yYLIlyeée 3ASGOAYy3a | n
powerQlt would suggest that sustainaibyt was nota criterionthat SGeams focused on

when reviewing performance.

At the point Supply chain teams interfaced with tlseppliers the knowledge of
sustainability that extended upstream to them was limited. The Carillion standard
Project Procuremen Strategyrequired only two mandatory sustainability aspects: that

of waste management on site and use of FSC timber. Additionally, teams required
suppliers to support SME engagement, local supply, apprenticeships and community
engagement which were fregut publicsector requirements and had been
incorporated into Carillion Corporate sustainability KPIs. Specific client requirements,
such as BREEAM or a similar standard, and other project specific demands, most

frequently on major infrastructure projectwould be hcorporated in contracts. All
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suppliers weresenta copy of the Carillion Sustainabilitgliey (see Appendix Ikigure
49) at the first stage of tadering, it was resent to them with their der and again at

the pre-start meeting (SO1).

Suppliers found it equally difficult to transfer information downstream through the
network. One major manufacturer stated that
WgS GNEB (2 R2 nnud feportsiifeNdhaizatkplacelikeg Edband
0KNRdzZAK 2dzNJ 2yfAYS Ayy20FiA2y LRNIIf XDPPo dzi
Managers. We tell them about the new products and sustainability activity and we hope
Al FAEGSNR R@GURE). (2 GKS LINRB2SOGQ
Another supplier equally frustr&&R gA G K 3IASHGGAY 33 AYF2NXNIGAZ2Y |
LIS2 L)X SQ y2GSR GKIQ
Wg S eithkiBwell down the chairt contractor, subcontractor and sometimes even
below that they let it out to someone else. WecanRe ¢y | 4 ¢ASNI nod 2 S 2
innovationi 2 | Of-OSYy G Q 6{ !t

7.33 Technology and knowledge transfer

The main contractoroperates as the central node in multiple contiguous supply
networks. Each network produces a complex and unique product, and the main
contractor is required to manage migte suppliers, sites, clients, time constraints and
cross cutting themes such asdith and safety or sustainability to achieve the final asset
build. Many other industrial sectors have adopted new technologies to support
inventory management, logisticdgmning, and supply chain communications. However,
it would appear from this reseancthat whilst Carillion was increasingly implementing
technology to enhance intraompany communication wider network engagement
remainedlimited (seeFigure44). In this diagram drawn from multiple interviews and
observations, aange of intra and intercompany communications, were identifiaidi.
non-publicinformation, such as intra company or priegecommunications with ngvork
actors,is contained in rectangular boxes, publicly visible data in dianpanels Where
panels are coded lbe this indicates the materiapresented has beeneveloped by
Carillionand isprimarily used forinternal communcation. Greyilluminated panels are

those wheresuppliess provide informationOrangecoded panelsirewhere information
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is developed byclientsand transferred to the main contractor. Finally, green panels
indicate the forums where a data interaction occlnstween Carilliorand the wider

supply network.
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Figure44: A Map of Carilliortechnology implementation relevant to supply network operations (2017).
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I KAIK §S@PSt 2F GUNIYRAGAZ2YIE O2YYdzyle@l GA2Y
engagement. This frequently involved face to faveetings, especially with major
suppliers at project inception, and were supported by telephone, and increasingly,
Office 365 skype. Personal contact was recognised as a major method of developing
relationships, building truseand exchange of knowledge. afiitional communication
was increasingly being complimented biemdering and digital invoicing and payments.
Whilst project plans continued to be printed and based at each site, shared servers were
increasingly being utilised by int@mpany project tems to store password protected
project files. In 2017 the company adopted Office 365 with its cloaskd storage
facility to improve internal communication and document management. Theoretically
this provided much greater opportunity to share datat the companies major project
focus created data silos around each job. The company had attempted to provide
greater clarity on companwide procurement by using purchasing data, drawn from the
finance systm, and interrogated it using a software package, speihe. This was able
to provide purchasing data by value, by project, by supplier and using additional coded
fields link the supplier to the most relevant construction phase, for example
groundworks andhe category of the product or service supplied. Thikijlst offering
greater clarity, had several flaws. Firstly, suppliers could only broadly be allocated to a
OFi18S32NE | yR ¢6KAf&AGT F2N) SEFYLX SE (GKA& Y.
relatively wide range of related products and included laboaosts, logistics and other
services, including fitting. Tk § SA2NE YI yI 3SNARA 6SNBE OSNE Wi
RdzS (2 WadzLlLX ASNE Ay O2 ielprodudt éatedorie) @G5/ @ SR 0
felt that
WiKS &aLISYyROdzS KIR y2iwitkd &Sigea ot Scnstraios R 0 &
procurement, and it would have been far better if it had been designed to use NBS
O2NARAIAAYLEfe GKS DblraAz2yl . dZAf RAY3 { LISOA F A
NBS spec numbers and they would know exactly whatyoNdye G I £ { Ay 3 | 6 2 dzii Q
Categorymanagers, who procured across project boundaries, spent time replicating
LINE OdzNBYSyid RIFGEF Ay SEOStf &LINBI RaKSSGa wi
they feltitw- & WOIKS 2yfeé& gl & G2 3ISYl NIyt fee | LONRIR
(CM5, CM6).
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G/ I+ LI deNSadillion data capture system for all ditesed reporting, annually
required manual input of thousands of items of information. The coding was extensive
especially for detailed waste recording and the WWiFe& Trees scheme linked to the
FSC chain of custody programme. This data provided the basis for the environmental
YR a20AFf GFrNBSGa LINBaAaSYyidSR Ay [/ IheREfA2YC
G/ | LIGadaNdBFEF g &  NHzo 0 A 4 K Rrevieyied byRie(slistaiabildy NXB 3 d.
managers to remove numerous errors, often linked to incorrect units of measure being
used. The reporting function was limited, and most managers downloaded data and
manipulated it through excel pivot tables, a tirm@nsuming process. It was a ongay
flow of data andd / | LJididkzNGS provide a platform for suppliers to contribute or
receive information. This created high levelsr@inputting of information.SCDB did
accept that in theory it could be useful for key supmito be able to input data,
especially if you look at waste. Instead this was a major inteta&d exercise as one
senior SGeam member noted,
We rely on waste transfer notes coming back to Gamil(from the waste contractors)
with the breakdown figures post collection (from the construction site) and then some
member of the contract team has to put them to ordo/ | LJ® dzRE.¢
Carillion lad elected, with spendcube, and two other data managet systemsg a €
w S 3 A andS/NIEE LIjtdzeFbp adapted imouse programmes rather than utilising
shared clouebased, collaborative platforms. This was a strategic move to protect data
and its pereived value to the company. The sites were manageahbgxxternal provider
and rather than offering a flexible reporting function, each report request had to be
individually funded. This dramatically reduced the value of the data and despite senior
supplychain teams being keen to produce supplier benchmmagorts no feedback was
provided. The siloed nature of the data was further exacerbated as none of these major
internal data management platforms were connected. Batha & w S ZhiAda G S NE
G/  Liwerdl&eated to provide Carillion with information, but boflailed to offer

the basis for enhanced network collaboration and knowledge.

Only one technology process was identified as providing aimpdustry base for
collaboration, the Building Information Managent (BIM) system. With its
antecedents backtothe pt N Q& (G KS OdzZNNBy i OGSNERAZ2Y 27
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HANNQAa YR | Reodindéntin®@11 @K Sovernyhent 2011). BIM had

been designed to enhance collaborative working by facilitatiagyesupply chain
involvement, underpinned by digitaéchnologies. It was developed to support more

efficient methods of designing, creagnand maintaining built assets and does this

through providing open asset datdlembers of the Carillion design asdpply chain

teams saw the key characteristics 08Bl & WO2YYdzyAOF A2y & | yR
co-ordination and ceoperation, joint decision making and problem solving and not least

data management (fHID). It did not comprise of one technology platfgrbut used

multiple commercially developed softwarprogrammes, to support the different

elements of the build and maintenance process. Indeed, a review of software identified

41 programmes currently available across different life stages or applicaflibrese

included seven programmes supporting sustailigh primarily on environmental

issues (Bayyari 2015). BIM was still seen by the Carillion supply team as a new design

and project management tool and was operated only on a small number of large
Govenmentprojects, supported by an internal BIM team.el@arillion BIM team are

working closely with thdJK Governments BIM team (Digital Built Britain), but were

finding it difficult to implement effectively. As one senior team member noted in 2016
WLONE ORBAALF LILRAY ISR 6AGK { KSonsultahtd 3n@ sulOK | Ay 3
O2y UGN} OG2NBR P Wdzald F2NJ olFaraoO .La SyBEW.ISYSyli
A member of the Carillion BIM team was also concerned about the level of collaboration

thh & 61 a 200dzNNAY3AZ WIHIlI [ SPFE I VRIRSABIFK & tzD
aSSAy3 f2Ga 2F RSaAIySREBMY 20 FofS G2 62N]

Whilst created to reduce complexity and improve collaborative working the current
limitations aresummed up by an exchange betweeiB® and GBIM when discussg
the potential of BIM to support the reduction of embodied £O
OBIMW/ 2yadzZ GFyda oAttt ONBFIGS 'y AYyRAOIGA®GS
in at this stage, it tends to be later fhe design stage where actual product is selected.
SBM: ¥ould we think about concrete; where we have done some considerable work on

OF NP2y KQ
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OBIM W¢ KS aGNHzOGdzNI f Sy3IAYSSNI ¢g2dzf R ALISOATFeE

specified by the themSo, in theory this should be simple. But at some stageliGaril
might decide to alter the specification.
ORBIMWGKS &aLISO A& Y2NB | 02dzi & NBeyminger | YR

will deal with that. Carillion might choose to trim, or value engineer the

O2YyONBUSXPPoGKSe Vv ¢2aX (RK diaks t @ By Hdidid Ry NBERYS

SBMWI 246 R2 @&tBis? Wowcandve find out the carbon footprint of say the
O2yONBGS dzaSR Ay GKS o6dzAf RAYy3IKQ

ORBIMW2 St f3>x (GKS .La Y2RSt g2dAdR GStt &2dz K2

is owned by the consudnt, but Carillion could get access.
O¢cBIMW. L a oYdivé yoy what we buy. The spec is put in by engineers and then
YIed 0SS FYSYRSR o0& RSaAIySNERP® ¢KS Y2RSf

with actual products but unless it is in the specpmvide this information then the

O2y iGN Ol2M #XKBQUISRYI S osK2 gAff 1y20 oGAff

Here it is clear that whilst multiple parties are engaged with the BIM model,
implementation of different elements of the work remains higtitpgmented and
knowledge is siloed. Surprisingly adta@aterialor productuse, unless this is specified

by the client, may not be available through the BIM model. Just as with the main
contractor, even with BIM, the client mapnhknowexactlywhat theyhave boughtThis

has major implications for developments in design for disassembly, resource
management, potentially health and safety issues and the efficient management of the

facility.

Several engineering consultancy firms had started product tgssioenarios wich
incorporated embodied carbon within BIM models. This was uncommon and most
engineers, where they had the capability, ran carbon databases and models dffime.
reluctance to incorporate sustainability factors into BIM models appeardzktdue to
capacity issues with staff grappling with the basics of new technology, a belief that
requirements needed to be set up from the start of the project and a lack of flexibility
in scenario testing. Separate analysis calfb helped protect invésient in consltant
funded carbon database$dowever it must be noted that this was not a major element

of the research and would warrant further investigati@ther sustainability data such

as water use was not found within a BIM models use@asillon, but it wasclear from

296



discussions within the industr{p{0) that consultants were beginning to develop other
impact metrics within their databases. They were also interested in how to address
social impact which they saw as a useful option for clievdasting to addess social
value within asset build. Whilst sustainability metrics could be incorporated into a BIM
model there is uncertainty about how BIM could be utilised, especially in supporting
environmental impacts. As noted by a sustainability ager withinos 2 F (G KS 'Y
product manufacturers noted:
WeKSNE A& | (GK2daKd GKFIG . La Aa | glre& 2F C
the BIM model file will get so big that actually, although the idea is there, the reality is
KIF{ nytbBesanBa X NB (eDVMR2Q o{ !t
And for another manufacturer there were still major concerns about how information
could be shared:
Y. Ikgiamight drive change, but at the moment it is only a few jobs using it, and whilst
you can add generic BIMbjcts, and itould be carbon or recycled content, there is no
way to share the informatiog i KI 4§ Q& + ENRof SYQ 6{ !t
The scale of BIM is ambitious, and it is endeavouring to provide a transparent universal
WoAft 2F YI G§SNAI f & QceelssgdRby BeStorsi withidsthe sipily G O
network to create building models. How this can be utilised to improve the sustainability
of an asset is still unknown, although a reduction in wasted materials and improved
asset use and maintenance phases are fays of the eisting programme goals. This
would be a major achievement. However, discussion with Carillion team members
would suggest that the technology alone is not going to achieve collaborative working
and the development of shared sustainability kledge. In anther project, operating
as a PRhe Sustainability Manager noted;
Wi g Xan@hada@léar shared platform which design teams and client accessed
and could see developments. There was definite collaboration. The technology gave us
a shared platform for design and specifications without the usual contract
style/payment constraint§ A y{ SR G2 2dzi LBM).Ak RSt A PSNI 6f SaqQ
Here the example indicates that whilst the platform provided the mechanism for

collaboration it was the nature oetationships that enabled collaboration to thrive.
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7.34 Comparison tditerature

It is recognised within the industry that there is a need for knowledge sharing or the
management of knowledge to support the diffusion of new sustainability ideas
throughou the supply chairiEgan, 1998)ndeed, enggement also must operate across
project, firm and professional boundari@Sushman et al., 2009Kurtz (2012)suggests
that knowledge flowing across organisational boundsy through multiple actors
creates, competitive advantage for the whole supply network. Knowledge transfer from
suppliers, who have detailed product or process knowledg@n early stage of project
development is identified as critical for success (fBlus L.W., Kliener et al. 2015).
However, it is also acknowledged that lifecyttienking and influences are frequently
undervalued, and often considered only in the latdages of a construction project
(Eriksson, Westerberg 2011).

Yet, the study of owledge transfer and flows in networks and infem relations has

been limited(Dyer, Nobeoka, 2000, Sorens®&iykin & Fleming, 200&nd has only had

minimal application to either the constation sector or more specifically that of
sustainability knowledgeln conceptualising the supply chain as a system, Smimov
(2000)suggested the function of knowledge management within the supply chain is to
promote knowledge transfer thus optimising knowledge amongst its actors and sharing

risk and revenue. Howevefrernie, Tennant, 2018)pte that in the construction sector

GKS GNIXvyatlriaAazzy 27 appzadkdiistonr@ddd rom viewsyhatI SY Sy
adzLJLJ & OKIFAY YFylF3aSYSyd YSIyd Kz2lhdeeti A OF f f
Schneider(2012) suggests that some companies may not recognise that sustainable
sourcing is an inte@l part of corporate sustainability and needs to be implemented in

a systematic way. Indeed, Carillion had only begun to map out a sustainable
procurement strategy in 201&trongly driven by learnings from this research. This

would appear to be supporteby a survey of 2244 global companies by McKinsey in

2017 which identified that the top reason for companies to address sustainability (46%

of respondents) was their aligrent with corporate mission, values and goals, yet only

26% had embedded sustainatyilin their supply chain manageme(Bové, D'Herde &

Swartz, 2017)It was also noted that integrating corporate sustainability pescinto

project management systems was diffic(@order et al., 2012)Glasg2011a)found a
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lack of knowledge and understanding in some key areas of sustainable construction,
which suggested a gap between corporate values and operational expertise on the

ground, a position strongly corroborated by this research.

Research into knowledge sharirg flows identified they are impacted by both
individuals and the context in whithey are operatingWaheed, Fernie, 2010\Vorking

in another industry sector, research by Singh demonstrated that once interpersesal t
have been accounted for, the effect of regional or firm boundaries on knowl#@dws

is reduced; interpersonal networks affect knowledge trang&ingh, J., 2005) his was
exemplified by the Heathrow Terminal Sgpect where contractors were required to
jointly identify project risks. Initigfl difficult, through dialogue they were able to
overcome feelings of vulnerability and lack of trust to find solutions. They realised that
they shared common ground and frothis understanding they were able to develop
integrated working(Demaid, Quintas, 2006 his would suggest an aptitude towards
knowledge sharing is dependent on both contef®eagas, McEvily, 2003and
personality traitsHendriks, Hofstee & Raad, 1999)

One of the greatest barriers to collaboration and knowledge exchange identified by
Carillion procurement teams, contra@rms, arevell established witlfTennant, Fernie,
201la)y 2 GAy3 GKIFG GKS asStSOtrazy 2F WIiKS O2yi
ongoing clietO2 Yy I NI} O 2NJ NBf I A2YAKALIQ® | 25 SOSNE
the whole, clients were at best lukewarm towards a genuine collaborative approach
(Bishop et al., 2009)Athough other types of contractmore aligned to sharing and
developing knowledgéave emergedsuch as NEG and partnership contracts (see

section 7.3.1)have emerged traditional contracting stidmains populafRICS, 2007)

despite its adversarial and shetdrm approach(Briscoe, G. H. et al.0@4) Traditional

contracts also assume that risk is passed down the supply ahdiit is argued that this

makes it more difficult for subcontractors to enga@eintan, Morledge, 2013)here is

little or no evidence of the use of collaborative tools in traditional contrg&sksson,

Laan, 2007)
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This research identifiemajor tensiors between legal barriers to early engagement and
pressure on network actors to collaborate. This is corroboratedTeynant, Ferne &
Murray, 2014)who note that competition, enshrined in EU law, has created major
commercial barriers to the adoption of collaborative practices such as knowledge
transfer during early engagement. It is at the concept stage that procurement strategies
are determined and lack of stakeholder engagement at this point is seen to limit
resource efficiency (UNEP, 2014)In research with subontractors, Akintan and
Morledge (2013)noted that main contractors failed to include their Tier 1 suppliers in
the decisioamakingprocess because they themselves were not involved. He felt this
was doubtful as they controlled the flow of information, but this research would suggest
that main conractors also struggle to collaborate effectively with clients and designers.
Main contractors, in interviews, confirmed they had different relationships with
subcontractors on different projects depending on the contract ty@&kintan,
Morledge, 2013and project contex{Green, S. D., Fernie & Weller, 2Q05)

The UK Governmentbelieved that construction companies abandoned partnering
behaviour, if they had ever adopted it, @neturned to transactional based contracts as
soon as economic conditions weaker(&dC Harris LLP, 201B8)s suggested that strong
relationships and knowledge exchange can exist only where longer pipelinesriof w
occur(Green, S. D., Fernie & Weller, 2QG&jch as those that operate within framework
contracts(Green, S. D., Fernie & Weller, 2005, Udom, 2088§an(1998) in his major
industry review, Retlmking Construction, identified the adversarial approach
embedded in contracts as a major barrier to the development of a more efficient sector.
He believed that with timezy 0 NI O0&a O2dz R 06S LKI &SR 2 dzi
relationship between a constrtmr and employer is soundly based and the parties
recognize their mutual interdependence, then formal contract documents should
AN} Rdzt t £ @8 06S02YS 2 oissifigitte liofe @f@ontragtK Buf tleineey 2 & R
for them to support collaboration, ShawicCarthy, previously Chair of the Commission
for a Sustainable London 2012, stated in an industry publication:
WLF L KFER F YF3IAO 6 yR L adhgedrvRin theSnddsdrydzLd | f f
now and start again. | would draft something similarttee Heathrow Terminal 5

agreement that allocates collective responsibility, risk and reward to all the businesses
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contributing to a project. This would require collaboratibehaviours. What you
O2y G NI Ol ¥ 2 NMdCRllamdfp1s) & 2dz 3SGQ

The importance of the approach used at Terminal 5 was endorsed by the Head of the
Infrastructure and Projects Authority who identified thist@mplate for future industry
projects(Hancock2018) Even when controlling for different contract typgsppears

that positive relational attitudes significantly enhanced collaboration and contributed

to projectperformance(Suprapto et al., 2016)

Whilst there is extensive comment on contractual impediments the literature also
highlights that these need to be seen within the industry context. Indeed, it is argued
that the nature of the industry, with ingrained practices and incentive systems,
institutionalises adversarialism rather than collaboration and knowledge sh&tiog,

A., Ireland, 2002, Ng et al., 2002pntracts are merely a reflection of this approach. An
obsession with reducing costgcentivises procurement teams to focus on lowest price
and yet at the same timelients and senior managers recommending collaborative
working (Bishop et al., 2009s it is seen as the route to improved efficierscend
innovation Eriksson also identified client desire to increase cooperation but no
willingness to change their procurement practices. This dichotomy led to constant
WO2WOI I f O2NLIR2 NI GS 3IIFYSavYlIyakKALIQZ | LBRAYI
corporate rhetoric and orsite delivery(Tennant, Fernie & Murray, 2014PDthers
suggested that partnering in the supply chain was seen asriiaupt but that network
actors lacked an understanding of the concept and th#itg to implement(Akintoye,
Mclintosh & Fitzgerald, 2000, Saad, Jones & James,.2002)

In an industrywhere, transational processes ar¢éhe primary method ofengagement

between networkactors it often left to individualsat the point of contact on sitéo

develop spontaneousrelationships. This operates in W] Y20 62 NJ Aoy 3Q &
dependent on central controldAsa result, collective learning and knowledglearing

occurred in a largly informal, aehoc fashion(Bishop et al., 2009)Jo overcome the

limited dispersion of knowledge created by thpeoject focus there has been an

increasing use of technology. However, there is a perception thatctrestruction
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sector has been slow to introduce new technologies. Work by Akintoye and McKeller
(1997)identified integrated information systenas having low status in comparison to
other sectors and additional seey results in 2000 suggested that one of the least
important factors in developing supply chain relationships were information systems
(Akintoye,Mclintosh & Fitzgerald, 2000)n 2005, Green and Fernie noted thainse
major national contractors still did not even possess a centralised database of their
subcontractors(Green, S. D., Fernie & Weller, 200Shdbourn (2006)and Maunula
(2008) note that managing knowledgand coeoperation with their supply basghas
increased as construction companies have improved their information management
systems primarily through he use of ITWork byMcDermott et al.(2004)confirmed

that project participants were increasingly realising the benefits of information sharing
but this was contradicted by the work @ainty, Briscoe & Millett, 2001Theyfound

poor information sharing between main contractors and ®amtractors, especially
under traditional contracting procedures. Not unique to the construction sector, a
similar lack of alignmerdf systems and technologies has been identified more rdgent

as a challenge in the food sector supply netwdiksuboulic, Walker, 2015)

In response to information failures, both in terms of project and ass®&tagement, the
UKGovernmentelected to mandatehe BIMsysem for all public contracts. Whilst this

is primarily a collection of factual data BIM allows information &dhared with all

actors andpromotes collaborationUNEP believed that BIM would fhteite life cycle

decision making and supply chain collatima, supporting network O (i 2aNyBirut

into the design proces8JNEP, 2014More recently Grove(2016)states thatBIM is
Y2PAYy3A GKS 02y aidNHzOGA 2 W I EINR RS &1d T MEKYS N&BE 3/\S
can easily share information with each other. However, use of BIM is not standard across
0KS AYyRdzaGNEB yR NBaSIFINOK o6& . Infdofmangza3aSai
adzLJLX & OK I A(F.C HarblILR, OL3,)p.92)1 4 Q

The role of BIM in enhancing knowledge exchange through collaboration remains
contested. Some researchers note that there are encouragiggs of collaborative
working amongst supply chain membé@wen et al., 2013)hilst other question how

BIM relates to the dynamics of supply chain management and collaboréiDée,
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Kapogiannis, 2014 here are several researchers who suggest that BIM can promote
rich information exchange whichcrossfunctional and crossrganisational
communication(Singh, V., Gu & Wang, I} Bryde, Broquetas & Volm, 2013jet
frequently there appearsa be a disconnect between what the system caraddwhat
happens at an operational level. To test this Grof@fy16)worked with BIM during a

live project to assess its usefulness for the capture and reuse of tacit knowledge at both
a projectand building asset leveBased ononly 44 interactive commentst suggested

that the platform had limited impact, butcould offer continuous feedback between

network actors and increased collaboration.

Many of the technology approaches to improving exchange across the supply network

are information based, a suitable use for digital technologies. As, however was noted in

Caf t A2y Qa dza S 2 Fcapiufe Systhithsayali SWF At & RS- NI dzNB ¢
having information and deriving useful knowledge from this are two separate issues.
Demaid and Quinta@006)y 2 4 S ( KI (i akHasibl antl ecutiingy@emand

for easy solutions to # i NHzOG dzNBR LINRo6f SYaQoa ¢KS 0O2y @
knowledge is still seen as a holy grd@isoukas, 2003and whilst computers offer

effective ways t@analyse systems they are less effee at portraying complex systems

using narrative and information representatigpemaid, Quintas, 2006)

7.4 Conclusions

Carillion procurement and sustainability teams had only limited knowledge of lifecycle
thinking and did not have a holistic view of sustainability impacts across the supply
network. Indeed, presentation of existing academic and industry research, led the
2YLIye G2 ljdzSadAizy 6KSNB (KSeBVLKgidedudR 0SS W
members within teams had different ideas and perceptions of what sustainability
entailed and there was a sense of trying to achieve disconnected outputs that frequently
contradicted efficient working by teams, such as the engagement of SME suppliers.
Major buildng clients did not appear to be driving sustainability demands or expertise
exchange through their supply networks, a different position to that occurring in major
Governmentinfrastructure projects. Here main contractors, such as Carillion, were

being clallenged to develop expertise in embodied carbamd biodiversity through
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framework requirements. This knowledge was developing in infrastructure operational
managenent, but primarily still retained by specialist sustainability teams; failing to

extend inb wider intracompany learning.

The insight, provided through Carillion team member interviews, identified the
importance of experiential learning for mg of the participants. The most engaged
individuals appeared to be those whose knowledge was undegal by personal values
and for whom the acquisition of knowledge further reinforced and developed their
views. They also appeared to be most open to the acqumsitb propositionalor
learning from factdased knowledge. Strongly motivated individualssal saw
themselves responsible for sharing their knowledge and attempting to implement
change, despite limited client demand. Category managers offered a potentiz to

span sustainability siloes across the network, building relationships with key
manufacturers, where knowledge resided. Working directly with preferred
manufacturers tlhough a framework type approachallowed earlier supplier
engagement in the tendeprocess, a major barrier identified within the cliemiain
contractor tendering process. s an area unexplored by existing academic literature.
¢tKS O2YyUNIXOGAY3I LINRPOS&aasx RSaLMAGS AyONBIl &
collaborative workingand partnering contracts, still reflects an adversarial approach
where risk is offloaded fim focal company to suppliers. Whilst many academic papers
focus on the lack ofustainabilityknowledge withinthe upstreamsupply network, this
research suggestiatit is also an issue within thaain focal node; the client. The client
sustainability @mands remain limited at point of project procurement; indeed, it could
be argued that sustainability knowledge is not being developed by Carillion teams
because tlere is little requirement to learn. Professional bodies, who have strong
representation in he construction sector, require continued professional development
and offer extensive guidance and learning materials. It was surprising that theyeadcei
little reference within SGeam discussion, although this could be that CIPS, have

traditionally nd offered sector specific guidance.

Whilst information technology has increasingly been deployed by the construction

sector, it has both cread new fragmentation and barriers as well as supedrt
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AYONBIaAaSR GNIyaFTSNI 2F Ay endeNNsysierhs? diddnot/ | NA f
communicate with each other, they were expensive and difficult to navigate, often
requiring communication with specialistata managers and with exception of e

invoicing and supplier data entry directlydoa & w S ddnat prévidEa platform for

external network collaboration. Similar issues appeared to exist amongst many other
organisations. As noted by Demaid, Quint2a806)frequently technology was seen as a

solution but often did addrss the problem, in this case the exchange and development

2F G OAG adzadlAylroAfAGe (1y2¢fSR3IS o0& ySia;

remains culturally and financially unrewardin
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Chapter 8 Discussion

This research was undertaken to assessrifaan contractor,representedin this case
study byCarillion plcplays orcouldplay, a leading role in sustainable constructidhe
review of existing academic researghimarily focused on corporate sustainability or
dyadic relationshipsidentifies that this subject has received limited attention. The
potential for the main contractor to lead sustainable construction at a holistic level,
encompassing upstream and dowrestim construction network actors, is a major gap
in knowledgeThree research qugtions were framed, to address this overarching issue.
The first questioned the capability of the main contractor to manage the supply
network, the second their ability to mage sustainability issues across the supply
network and thirdly, their capabilityo deliver sustainable built assets. This discussion
draws from the findings of the four themes that emerged from this grounded theory
research to consider these thregsuesand the extent to which this work has been able

to answer the research questiop®sed

Through the theme findings, multiple gaps in knowledge, relating to the UK construction
industry, have been identified and greater illumination provided. These decthe

impact of fragmentation on supply network sustainability, the nature oftael
fragmentation,and the failure to operationaliset®listic approach to sustainabilityhe

research identifies not a construction supply chain but a supply networlerevh
sustainability is considered, operates not much as a global value chairaburbater
AAYAEFNRGe G2 At 26t LINRPRAzOGAZ2Y ySGg2N] a
and incorporated into the network. Research ioter and intracompanycollaboraion

and the role ofsustainabilityknowledge within UK construction supply chaiare
themselves major gaps in knowledgeth little academic work having been undertaken

in this field.

8.1 Introduction
The importance of this network actor as a vapdint of study was confirmed in

literature, being identified as one of two majfwcal nodes within a construction supply
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chain the other being the clien{Tennant, Fernie, 2011bYhe main contractor on
behalf of the clienis responsible foprocuring productsandservices anananagesthe
congruction of the built asset However the process is not aligned with sustainability
goals. A$lass et al2011a)note, there is anapparent failure of the main contractor to
lead themanagement of the supply chawith the aim of achieving austainablebuilt
asset.Failure to adopt supply chain management is identified by Eg@98)as a major
barrier to greater efficiency in the sector and by Akintoye, Mcintosh & Fitigyét@00)

to a more equable allocation of value across the network. Assessing Carillion on the
Lockamy Il and McCorma¢R004)supply chain maturity matrixi@blel) suggessthey
were operatingprimarily ata low level of maturityt_evel 4.e. they hadsome structures

in place butoperatedwith little changein traditional working practice Only formajor
infrastructureprojectsdid they reach maturityevel 3the increased collaboration, triis
and developing strategidentified by Lockamy 1ll and McCormg@k04) Therecent
adaption of SCM to encompass sustainable supplynch@nagement (SSCNJso
offered the main contractor a method to manage suppliers to support sustainable
practices.lt is certainly clear from an extensive literature review and this case study,
that there are continued sustainability failings across thi constructionsupply
network, including poor resource usexploitativelabour issues, high wastage, minimal
traceability of materials, slow adoption of technology and limited innovatitmwever

the concept of SSChas onlylimited global adoption and remains relatively unknown

in UK constructionThe Carillion S@am were not aware of sustainable supply chain
management practice and whilgustainabilitywas being incorporated within the
delivery requirements of construction network actors thégpears to have been

fragmented, uncordinated, unaudited and poorly recorded

This work contributes rich information, based on the practices and perceptions of a main

O2YyUGNF OG2NNAa LINPOM2NBYSYd ITyYyR adzadl Ayl oAtA

triangulated with insight from key manufacturers and other network actors through
interviews, publicly available materials and discussion. Open access to supply chain
teams and sensitive commercial information is unusual and offers a perspective rarely
observed irthis sector. The use of a grounded theory approach required the researcher

to be led by the perspective of the main contractor teams, from which emerged key
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themes relating to sustainability in construction. This created a complex response that
better reflected the cross cutting, muldisciplinary approach thateflects thereak
world view of sustainability. Throughout this discussion the researcher has attempted
to reflect the findings within a life cycle thinking or systems perspective. This discussion
has been structured to focus first on the main contractor, its team memberdfaid
perspectivesbefore broadening the debate out to the construction netwaakd finally

to the consider the whole life of an asset.

One further point needs to be notedt the start of this discussion section. This is to
establish the relevance andpplicability of findings derived from the case study
participant, Carillion plc. The company, as noted in earlier chapters was identified by
both the UK construction sector drwider industry as a leading example of a company
adopting sustainable practise They had publicly reported on sustainability issues for
over twenty years, won awards for their work and were respected for their sector
engagement. However, in January 20f8marily driven bylow marginsand cashflow
issueqThe Economist, 2018he company went into liquidation. The primary research
material for this thesis was gathered between May 2015 and June 2017. Thecrexear
does not believe that the sustainability approaches and thinkingerved at an SC and
sustainability team level, the major internal focus of this research, were practically

impacted by financial pressures beyond those normally observed acnss®ttor.

8.2 Thecapability of the main contractorto manage the supplyetwork

The academicliterature places a major focus odK construction as @roject led
industry. Carillion were operating not so much as a single company, but as an internal
network o complex and ofterconflicted specialist teams. Whilst bound by corporate
values and a requirement to meet corporate targdtsam members coalesced within
constantly &ifting project groups, which were often managed at a-seional level. In
2015, Cafi f A Bngttuction Business managed 7@2tive sites and the project focus

led to both team fragmentation and regional differences in pigctind approach. The
demands of clients for bespoke assets required the main contractor to be adept at
managing conplexity, time pressurand be able to draw the relevant expertise and

materials from the supply networK-he contractor had developed working practises to
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manage thisflexibility, with high levels of independent decision making at site level.
However, inthis highly transactional sector, short term projects left pap@nts with

little time to develop relationships with client§hisappeared to inhibit the adoption of

new approacheandsupports the findings of Gadde and Dub@e00) Only at the level

of senior decision maker and corporate team was a more holistic view of the supply
network and sustainabilityidentified. Frequeatly, procurement and operational teams
O2YyaARSNBR O02YLI yé &dzaNd | Asy2INIJ A ANI&( KIS NNHEISKl &y
roles and S@&ams questioned the responsibility of the main contractor to operate at a

level of sustainability beyond that regqad by project.

Internal information systems were primarily created to deal with pobjdemands
which, although becoming technically more sophisticatetill reinforced siloed
working. [Br example most information was held in project files accessibidy by
authorised team members Whilst this was a necessary part of managiofen
confidential data,after project completionthere was little attempt toderive future
value fromlessons learnt. Thiwas identified as a failing bygh-leveldecisionmakers

as knowledge frequently remained locked into project team experience. Recognisin
these issuesCarillion had implementeccomputerised technology systems, online
access to supplier records and @®nic invoicingo improve information from site and
suppliers However, ly mirroring paperbased systems, they failetb provide the
platforms for streamlined collaborative excharsg@Vhilst they did provide high volumes
of data, bothd / I L)padNJE & S 3 A ECarifionidata management syste)nwere
poorly audited and understood, and report generation was expensive. They operated
mainly to provide information for corporate reporting and financial management,
missing an opportunity to create interacé knowledge exchange between suppliers

and the main contractor.

TheCarillion sustainabilityeam and Carillion S@eam felt highly constained by client
specifications, unable to make substantial changes even when they operated a Design
and Build contract. All members of the supply network were concerned about legal
challenge ifdiscussion®ccurredbetween the client andsuppliersprior to tendering

Senior team members weralsoconcernedthat this could result in thenpaid transfer
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of knowledge. Tendering for contracts drew together Carillion bid development teams,

work winning teamsthe supply chain team, and internalesign teams. Yedespite

tenders frequently taking months to complete, teams felt they were engaged too late in

0KS RA&AOdzaaA2ya G 2Thiwdohcur$with existisg literatévd vh@rés NB y O
network actors identified early engagement as a @b improved outomes(Alwan,

Jones & Holgate, 2017C¢arillion SC team and design team highlighR&8A stage 2 as

the design stage at which design could be influenged, as noted inchapter4, 80% of

Carillion caotracts were tenéred at RIBA stage 3; too late to affect the design
sustainability strategy or influence asset design. This frustration was not unique to

Carillion but was also seen in key manufacturers.

However, it is important to note that th®© 2 Yy OS LJ0 2 T f Y RIATFASNElY OSBRI
2FGSYy FLIISIEFNBR (2 0S Faaz20ArGSR gAlGK WO €
identified and eliminated unnecessary cosféhere clients did incorporateupstantive
sustainabilityrequirementsthesefrequently appeared tobe a mandatoy response to

planning requirements, primarily for BREEAM or CEEQUAL stanQatgd$.9% of the

SCteam noted they regularly worked to client sustainability specifications. This would
suggest that many clients are either not sggicig, orif they are, his isnot reaching
procurement teams. Clients also appeared to value earlier engagement, but legal
restrictions and fears of antiompetitive challenges were also identified by them as the

primary reason for failing to collaboratd the development stagdt was also noted by

SCteam members that clients continued tbelieve that thetendering proces®ffered

them the opportunity toachieveil K& S &0 LINA OSQ® CiNdntfisidg N 02
Carillion SGeam, primarily in connectn with infrastructure pojects, appeared to
reducethis tensionand, combined with longer project lifespansicreasel both the

dyadic collaboration between main contract and cliand built relationships between

contractor peers andavith key manufactures.

Extensive use @ubcontracting made management of the supply chain for sustainability
unlikely in an industry where relationships beyond Tiardrare. Analysisof | NA f £ A 2y Q
CC%®rocurement data evidenced for the first time the extenttlois approachwith 65%

ofthS O2YLI yeQa Hnmp LIzZNOK I & ScantractSra, gpaciaise NJ & S
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consultancy, and wholesalerEhis also identifiethat 81.%6 of spend was with just 181
companies and of the top 80% tie spend 60% was prooed directly with sub
contradors. In effect main contractors were frequently talking to network actors who
like themselves, hadimited direct social and environmental impact and equally
extensive and transient supply chains. Whilst Carillion did indeee direct control of

the procurement of materials and services, although a few clients procured in bulk, they
were often constrained by the requirements of a client specification or the cost prices
they had quotel. However, as seen hapter4, Sectiord.2.3 the requirements for
each asset were grouped into packages, often relating to build stage, such as
ANRBdzy Rg2N] &2 2NJ ag9 |yR (SyRSONBdrsinfurn/  NR f €
then procured the necessary services and materials to completespecified work
package Garillion SGeams were distanced from the suppliers who were generating
greatest environmental and social impacts, with major manufacturers regularly

operating at Tier 3 or even Tier 4 within the network.

Most startling was that the siloed nature giroject information and the practise of
procuring work packages resulted in the main contractor only able to identify
procurement at supplier level and broadly definptbduct category and sub category
level This neant that Carillion plc, at a group levehad no idea what products the
company was buying. Discussions with other main contractors suggest this was not a
unique position. There appeared to be three primary reasons for this; firstly, the scale
and variaton in products procured, for example théey wholesaler supplied them with
50006000 product lines annually, secondly the autonomous management of projects
at this granular level and finally, the value of this information to the main contractor was
less than the cost of acquiring it. Another nua barrier to the procurement of
sustainable products was that the SC team identified sourcing new and innovative
products as time consuming. This conflicted with highly time and cost pressured roles
and appeared d@ offer the company little shofterm berefit. Selectingsustainable
products without a specific clientrequirement conflicted with the prime aim of
minimising shorterm costs. Taking on a focal sustainability role within the network was

not seen as benéfby the SC teanmasthey felt it couldincrease risk. This was magnified
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if the client was not specifyirgustainable products, as the main contractor operased

minimal margin and did not hauie flexibility to lead the network.

Through interviewsad surveys this research has also prodidemore extensive insight

into the knowledge anaperationalisationof sustainability by a main contrac@rSC
teamthan any previous work. It found that SC team members have limited experience
of sustainability andexcept for those operating in the iastructure sector, limited
client demand. Whilst senior decision makers had a more nuanced understanding of
sustaindility their procurement teams identified sustainable products with increased
cost and did not believe sustainability added value to theinmeontractor. This
O2y iGN} AGSR gAGK GKS LINBY2GSR YSaalr3as 27F /|
identified multi-million-pound savings annually from sustainability practise. At a
corporate level, Carillion did not identify corporate financiak ricom environmental
issues,whilst social risks noted were primarily linked to legal compliaCarillion,

2017)

SCteams were not aware of the high impact of the poperational phase in the
existence of a builasset(Figure34), norA G & AY ONBI a A y-8za § ¥LI2 NI 9O
declined. Despite identifying a whole life product approach as most closely aligned to
sustainable procurementheir lack of knowledge mlifecycle impacts of a built asset

led them to undervalue the importance of their role. There was little demand for
Environmental Product Declarations or similar LCA type information to support product
procurement, instead the preference ofedium andimited-leveldecisionmakers was

to rely on supplier guidance or to use common sense, in effect basing decisions on
existing knowledge and judgemeiithe acquisition of knowledge was strongly identified
with experiential learning by SC team members, uAglaned by personal values.
However, this created gaps in understanding as project sustainability requirements were
often limited; manifested as waste managemeREC timber or the percentage of SME
procurement contracts achieved. The SC team identifiedangtsynergy with supplier

and colleague values, which suggested a basis for more relational engagement. Indeed,

it appears that running in parallel with the tmaactional process, there is a level of
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informal relationship between suppliers and main cowta. For the majoity of SC

team members rgagement with downstream actoremainedtransactional.

8.3 Managing thesupply network for sustainability

Supplychain management practise had been integrated into Carillion procureimant
was perceivedprimarily as the management ahultiple Tier 1 supplier relationships
andtherefore SCMoperated inaweakly adapted form. This concurs with work by King
and Pitt(2009)and Fernie and Tennaf2013) In 2015Carillion operated not one, but
702 supply chains, each unique #built assetand requiring multiple services and
products. It can be argued thathis complexityof component partsis not unique
Indeed, nany large multproductmanufacturing companiesxhibit even wider product
inventories, yet they operate under different supplychain conditions requiring
continuity of supply over a mid to long term time period. Construction supply chains
changefrequently during each bud phaseand exhibit ahigh level ofnon-conformity
between different asset types. Construction supply netvgodan exist fojust a few
months or extend t@everalyears.To illustrate thisCarillion had nearly 17,000 suppliers
on its database, yet only929 of these were required to provide product or services in
2015.The company was operating a large numieérsupply chainsvhich formeda
complex network of constantly engaging and disengaging actatker than a linear
upstream and downstream struate. LY RSSRX Ay [/ FNRffA2Y Q&
manufacturers were operating contiguously at Tiers 1, 2 gnddaistry peersould be
both competitors and supplies, and designersnight operate as both supplier to the

main contracbr on one projecand as a&lient representativeon another

The complexityof construction projectsthe scale of the supply network, its episodic
nature and the passingf major workpackages tsub-contractors appears to have
limited any mapping of construction supply chains by tien contractor. The Carillion

SC teanonly recorded information on Tier 1 supplieedthough during the tendering
processsuppliers in a higher risk category, such as clothiege required to disclose

the country of origin of procured materials This would appear, from industry
discussions, to be a reasonably common position. The research also indicates that

network actors have their own horizons or boundaries within which they operate and
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as the FSC case study illustratdse actor position within tle network affects the
relevance and importance of different sustainability goals. This supportsntiegsof
Schmidt et a{2017)who identified that each supply chain actor hssown perspective

of sustainality, dependent on their position within the network. This questions the
effectivenes®f focal companies to manage sustainability by imposing a standard set of
sustainabiliy targets on their suppliers.In reality, sustainability goalswill vary in
importance betweentype of actor and the role or roles they play within the supply
network. This would suggest that sustainability targets could be more effectively
implemented ifthey were aligned with network actor function. Indeed, at an industry
level targets could be based on an analysis of tidolelife of a built asset and
identification of environmental and socilbtspots analysisacross the supply network
The industry des not currently take this approach and there is no network actor who
currently hasan oversightacross thewhole life of abuilt asset Only in the sphere of
climate change and greenhouse gas emissions is there any form of alignment as
Governmentpolicy, legislation and pubhsector procurement demands combine to
meet The Climate Chge Act and the Paris Agreement targets. Elsewhereetieno
indication that the supply network is holistically managed by either the client or main
contractor to drive sustainability improvements, but rather it acts as an autonomous
network of actors reponding to ad hoc initiatives, driven either by legfisin or project

demands.

The research clearly shows that sustainability was not the lens through which the
construction supply network operated. Indeed, for many of thet&n it was just

W y2 BBGSNYWIAIFI 0ADBSQ (G2 0SS YheassaFerLTariioi I RRA
the strategic focus was to consolidate their supply base to improve internal control,

whilst ensuring a wide enough base of financially stable organisations able to offer low
prices and quality through competitive tendering. Susshifity of either product or

process was not a primary supplier management goal. Much of the literature ascribes

the failure of the sector to change practice due to its maintancetraflitional work
practicese.g. the continued craft approach to buildingr@pcesses(Tennant, Fernie,

2011a) adversarial contractin{Bishop et al., 2009xost cutting(Fawcett et al., 2012)

or the passing ofisk between client, main contractor and stdontractor. Whilst these
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offered considerable barriers to change the sen@&Cteam members were highly
competent problem solversWhat appeared to be lackingp drive sustainability

forward, in hishighly transactional industryasclientdemand

This was not to suggest that Carillion did not promote sustainable pradticethat

there was a disconnect betweearorporate vision and implementatiof.he company

had multiple sustainability policies highlighting expected supply chain behaviours, and
they requested extensive sustainability information when a supplier registered with the
company. This however, appeared to have little value to th&e8@, it wasfrequently
aSSy +Fa | WwiadO|l o62E SESNDAASQ o6& &dzLLd A SN
sustainability reporting. Most S&am members considered the tender process as the
most effective way to gather current supplier information whiehs relewant to the
project requirements. This continued to result in siloed information and prevented the
benchmarking or sharing of supplier data at a company level. The other major difficulty
experienced in managing, even Tier 1 suppliEmssustainaldity wasthat with 65% of
Carillion suppliers offering a service primarily based on labier subsequent
environmental issues had limited relevanddne majority of these suppliers weselb-
contractors who managed specific works packagesl who operatedin a stde of
mistrust derived from the main contractor passing down project riséntinued cost
cutting and high levels of litigation. Ti& barrier limited themainO 2 y (1 NJaldity HNI &
collaborate directly with those who had both the greatest togiowledgeand impacts,

the product manufacturers.

Only/  NAftA2yQa OF0S3A2NE YIylF3aSYSyd | LILINRBI OK
strategiccrossnetwork connections Although initially working with manufacturers to

support product volume discounts it wa®al that category managers engaged directly

with the manufacturers or keyserviceproviders. They had product and sub sector
expertise, were able to bridge the gdgetween client and manufacturer and most

crucially, the role removed them from the directgtiating and often adversarial role

of the SGeam. From discussions and observations these relationships appeared to build

trust through sharing commercial infioration and offered increased collaboration.

Categorymanagers were able to review key suppdigvithin their sectors of knowledge
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and, working cross company, select those providing the best quality, range, ability to
innovate and price. Carillion had stad to flag these preferred suppliers on their
database. Category managers working with thesmpliers on a framework basis,
collaborated with themon client bids. Increasingly the SCteam required sub
contractorsi 2 Sy & dzNXreferted\shipplieraverg/iieladed in theiwork package

sub tendering. Just as with procuremeptocessessustanability was not a major
element of discussiowith suppliers as highlighted by the examplechapter6, Section
6.4.1.1,wherethe sales team of a key Carillisupplier were unaware both of their own
O2YLJI yeQa adzadl Ayofcaih 2y Ral DY A S NRspibedalsy | i K 2
failing this research would suggest that thmategory managementipproach has
potentialto linkactorsresponsible fosustainability impad, with clients, designers and
stakeholders beyond the main commercial wetk. This would also offer #ess
adversarial andnore collaborative space in which to operate. Categoignagement
couldprovidean effective approach to develop the strategic partnerships suggested by
Saunders et a2015) i.e. support earlier engagement with environmental and social

issues.

8.2.1 Sustainabl@rocurement

The SCeam viewed client demand for sustainable procurement as minimal but
acknowledged that an increasingly number of tenders were reques/ 3 G KS O2 y i NJ
sustainable procurement strategy. This createteasion between clients working to

minimal legal compliate and with low cost, otime and risk managemeras key
prioritieswith a more holistic approach to environmental and socialllgmges. For the
procurement team at Carillion, whilst many had personal interests in sustainability
issues, their actions werdriven by client demands. Client sustainability requirements

that were most regularly managed by the t8@mwere either legigdtively driven, such

as green asset standards and contractor waste management, or mdaior policy
requirements for engagemme with SME or local suppliers. Clients would of course

expect main contractors to meet all other legal requirements relatethéoperational

AA0SY adzOK | a LRftftdziazy O2yGNREX yR KSIf
corporate policy dminate, regardless of client specification. This was driven by senior

decision maker commitment and hidgével board support. Heever, it was a position
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with which senior team members fountdifficult to enforce bothwith procurement

andoperational staffand suppliers.

As highlighted by several senior &@am decision makersi KS Of A Sy (i Qa
requirementhadprima& 2 @9SNJ / I NAf f A2y Qa O2NLI2NI GS
between corporate sustainability teams, redgion Carillion business units to integrate
sustainability into operational practise and deliver the companies sustainability targets.
This wagarticularly difficult in building projects whertbe main contractor often had
limited shortterm relationshipswith the client and where the developer had little
interest in the longetterm performance of the built asset. There was a strong belief that
iT GKS LINRP2SO0 éFa | aLlSodzZ I 6APS &Xawt R
sustainable procurementwouldzd G Y 1 S A4). InfraStéucturezpdjerts ivérea
noticeably different. Here clients were frequently qugsvernmental and thus strongl
impacted by policy requirements, in addition to legal compliance. The assmially
managed by the commissiong client, had longlife spars and developmentswere
subject to greater public scrutiny. Sustainability policies and strategies were integral
parts of asset delivery programmes and framework contracts allowed for greater
collaboration between client and suppliers, frequently over longer periods of. tirhe
difference of approach between building and infrastructurevas reflected within
Carillion where sustainability initiatives primarily had to be funded from project
budgets. Infrastructure, especially rail, had a strong sustainability team that was
increasingly working on more innovative projects such as net positive biodiversity,
embodied cabon data capture. Thenfrastructure procurementpilot reviewed in this
thesis(chapter7, Section7.1.2.]) was the outcome of the latter collaboration. In the
Carillion buildings sulsector, the sustainability team was small and narrowly focused

on site eavironmental compliance.

8.2.2 Thedevelopment ofsustainability knowledge

Whilst the SGeamO2 Y A A RSNER WSOSNE 2y S Nfaaniinfed A of S

company, and noitommercial network actors hada different understanding,

perspectives, dvers and approaches to sustainability which affected their

a dza

adN

'.|:

implementation. Just as CarillioSt Y& 2LISNI GSR gAGKAY | LJX Si
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definitions and an increasing number of competing or overlapping standards so this was
observed in other netark actors. Sustainability was seen by procurement, sales and
operations teams as a complex,egmlist subject which was constantly evolving and,

2dzald 1a 6AGK 20KSNJ I NBFa 27 02 yoRriyNkd iGi2SyR O
This was to corpoiaS adzadl AylFroAfAGe GSFyas aLISOALI €.
trade bodies, and Government gartments. This resulted in knowledge silos, with
sustainability actors frequently operating at the periphery of the commercial network.

Even where sustainabpitexpertise was high, as in heavily regulatednufacturing

sectors or commerciatonsultancies sustainability teams could be marginalised or

struggle to embed sustainability as a primary business driver. Knowlegldeby non
commercialactors suchasNGh Qa | YR | OF RSYA I ands WaSofte A I K &
focusedon aparticularcampaiging remit or area of academic researcWhilst these

actors were engaging wittCarillion and othermain contractors to supporthe
commercialapplication of this knowledgét, appeared thattheir most valuable role for

the networkwas that of ecritical friend.Only Governmenéngagel with a broad range

of sustainability issues across the Jilme of an assetWhilstGovernmentregulation

drove changetheir role as aclientappeared to inHit collaboration

Industry basedsstainabilityexperts engaging in collaborative practise, were frequently
involved in knowledge developing and sharing forums, such as those for the
development of new standards.g. PAS2080ndustly fundedsub-sector groupse.g.
CIRIA and UKGB@ socialand educational platformg.g. BITC, Supply Chain School
Collaboration was open, and relationships and trust developed between jpeantits,
unaffected by commercial constraints. These ssbate market driven (NSMD)
structures offer a secondrelatively unexploredconstruction actofdinking function.
They strongly contrastin this research,with the highly transactional and low
collaborative structures observed within the main construction precddoweve, it
should be noted thathe implementation of NSM@enerated knowledge or guidance
was considered by pariants to be weak and with limited industry readrhisfailing
occurred even when sustainability experts from main contractakents and
manufacturescollaborated in these forumshe knowledge remained siloedhiswas

outside the scope of this research but suggests an area of further exploration.
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8.2.3 The role of the two focal nodes

The sector has been identified as operating twodlnodes, that of the client and the

main contracto{Tennant, Fernie, 2011b)his researchuggessthat whilst this is true,

they occupy different functional roles within the network. The main contractor operates

as he focus for the process of construction whilst the client is the focus for the built

asset and indeed the owner of the final product offer. The client is acknowledged as the
primary source of contractual information, initiating the asset design astting the
specifications for the primary contracti.is these requirements thdtow through the

network, via contract documentatioand setting out the relevant, if frequently adapted,
specifications for each network actdElients strongly shape thérategic relationship

with main contractor® . NA 4 02 S>> D® Yy R® A § O NRIFAESX y28Fh & n2ayKaAS
FNIYSG2N] FIAINBSYSyGa o6& YF22N Ay TN &aidNHzO d
adzllL) & ¢CSEAMIENSE «WSYyylydX HAmMoU

When consideringhe productbeingprocured by the client.e.abuilt assetjts material
composition construction, use and demolition are not individual operations but
processes that opate across the lifetime of an asset. If tHifecycle approachis

adopted the client or commissioner of the asset must be thamg focal point; the

leading organisation within the networkadeed, this has been recognised by RNs#A

the introduction d Stage 0 in the RIBA plan of worgsage O is used to ensure that the

Of A $ugineSsiase and thestrategicbrief have been properly considered before the

initial projectbrief is developed { A y Of | A NE H JTBidseasch shifjgasthat

the public sector, primarily centr&overnment,is in the strongest posith to provide

the leading focal role on sustainability within the netwoflkie important role of public

sector clients is further endorsed Ilye work of Briscoe et &l H ndfurtdermore the
publicsectoroperates as thenost dominant UK constructioclient, procuring23%(by

value) of all UK construction in 2017 (ONS 2018). However, wihiést contnue to

dzy RSNIiF 1S 3INBSY LINPOAZNBYSYy G 2LISNI G§SR KNP
61 a D2 @S NY Yy positiorHoffenspleverage, its dual role of both regulator

and client may create conflicigtargets Sustainabilityappears taemain marginalised

in the drive for industrial growth, theJNRA Y NB F20dza 2F (KS ! YQa
Government 2017).
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8.4 The capability to @liver sustainableconstruction

To create a sustainable building reqggmformed knowledge about environmental and

social impacts embodied within the supply chain, to prioritise outcomes and to accept
trade-offs between impacts at key decision points. It also reciine ability to assess

the built assets future impacts dncreate high value reuse at point of demolition.

Carillion did notave aholistic view of the environmental and social impacts associated

with a built asset nounderstandhow they related to the activities of different actors

within the supply network.Fa Carillion their primary sustainability focus was the
construction sitewhich comprised ofCQ emissions from fuel use to site and-site

activity managingwater, waste, communityengagement worker health safety, fair

labour andstaff skills developrant. They were not unique in this position. As noted by
amanufacture®@ & dzAGF Ayl oAt AGe SELISNI WiKS AyRdza
yStg2N] KFIR G2 221 4G GKS ¢gK2tS $8)0O2aeai
Researctwas frequently separatéby sustainability issue, witffiew studies offering a

holistic view of bottsocialand environmental impacts.

Thisbreadth of vision wasisohampered bythe limitations of available information.
Few academic paper®ook alifecycle approach suitable f@sector level analysi€EIO
LCA and those available onlgssessed certain issye€Q (Acquaye, Duffy, 2010,
Kucukvar, Tatari, 2013nd water(Crawford, Teloar, 2005) Several pvate consulting
firmshad builtLCAbased carbomlatabase, but they were not freely available and only
utilised bya fewclients at the design stag@&he Bath ICE database was considered out
of date andRICShad nd been able toupdate and publish arembodied carbon
benchmark(Ford et al., 2017)This literature was unknowor poorly understoodoy
most actors within the construction industry arnhis includedCarillion sustainability

teams.

Evidence from Carillion suggested that capturing detailed data on these issues was time
consuming and costly. Additionally, in a sector with hghability in annual operations
direct comparisons of impacts or benefits on an annual basis could dedke and
improvement inperformance. Working upstream they had extended their boundaries

creating a supplier database that offered data on swgrpsustainability, butwhere
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information remained unconnected to products. To extend this work to captureasimil

metrics for each built asset would require major investment in data systems and

technology, not only for the main contractor, but also its gligrs. As noted ichapter

4, a main wholesaler in the constructicsector (SUP4) carried over 90,000 product

lines; the variation and complexityere immense. Whilst the main contractor was

better placed in the network to undertak#ata capturethan an occasional speculative

developer,it had been Government who took andustry lead. Government, initially

driven by failings in its own estateanagemat, had sponsored the use of BIMVhilst

not currently a feature in BIMt is feasible that environmental and potentially even

social impact measurescould be incorporated into each BIM model at design

developmentstage. This research only identified asshmumber of cases whei@rbon

allocationshad been testedvithin BIM models

Infrastructure clients werestarting toadopt a moreholistic approacto construction
and incorporating sustainability requirementsnto contracts, including the
measurement of embodied carbofthis was being led by theK Government the
primary client for major UK infrastructure projectand wasdriven by the Climate
Change Ac{UK Governmetn2008a)and the Paris AgreemefiUK Government, 2016b)
Whilst they initiated nationalstrategies, policy, and legislationto support carbon

reductionimplementation was still limited, often focusing on maj@gship project¢De

Silva M., Paris R., 201%) contrast few private developers of buildings were taking a

whole life sustainability approactPimarily focused onW O 2 y & (i NJzGhéy hady
little financial pendty for poor inuse building performanceeven when building
emissions werebeing underestimated by 3.6 timethe anticipated iRuse phase
(Innovate UK, 2015, Palmer, Armitage, 201¢¥ould be agued that without clearly
defined whole life approaches the main contractor was striving not so much

sustainable construction but rather construction which included sustainability.

The analysis of network actor goals confirms that there is no stansktrof KPIs for the

R &

for

sector and that actors select KPIs and targets primarily driven by external pressures such

as legislation or client demand. Carillion, with their operational bouiedaset at site

and estate level, demonstrated that a blanket apgiiea of GRI reporting targets led to
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an unbalanced match of effort, cost and effect when wider whole life thinking was
applied.Weightingof targets was primarily driven bgustomerdemand or legislation.

The research also suggests thatgets varied inmportance by job role, in addition to
network position.For exampleCarilliorQ 8Cteam identified thatl OKA S@Ay 3 (KS
LINE OdzZNBRQ (F NBSG G &S Y NBdbbnbiideddoalsiThereK | y

is no indication that network actors in consttion are focusing on targets that are most
effective on a whole life basiBorCarillion sustainabilitytargetswere primarily focused

on apercentagereduction on companybaseline enironmental data ora percentage
improvement in socialmpacts e.g. nufner of hours of staff volunteeringcach impact

was targeted separately, antiey hadno decisioamaking process in place to consider
trade-offs between impactsternally, oracross thesupply network. The supply network
approach taken by th&K GovernmertQ éarbon WautemapgXOve Arup and Partners

Ltd, The Climate Centre & WRAP, 201&)uiring ar80% reduction irtarbon by 2080

provided subsector targets These had not been integratel into / | NRA fKPA 2 y Qa
methodology At a global scalepplication of panetary boundary thinkingworking

within earths operating limitgClift et d., 2017) has not beenconsideredin UK
construction with only limited awarenessf the conceptamongst sustainability experts

within the industry.

Whilst Carillion operated at a focal construction node, with little profit margin, minimal
site based environmental impacts and limited influence over design, it was difficult to
see how they cold play a leading role in the sustainability of the built asset. Just as this
research has identified the knowledge silos that exist within the netwswkacademic
literature frequently operates within fields of expertise.Rigure45the researcher has
brought together an economic and environmentapresentation of the main network
actors. This utilises profit margin dateeviewed in Table 18, and estimaed
environmental impactpresented inchapter2. Influence has been included but this is
highly subjective, ands an estimate based on literature, interview notes and other

materials.

Figure45: Schematic illustrating estimatedirect environmental impacts, annual net profit
margin (2016) and influence over the sustainability of the built ass
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The figure demonstrates that of all network actors the main contractor can least afford
to undertake an innovative sustainability ptish unless funded by the client. This
would include taking responsibility for sustainable procurement and SCMQ SEhey
also operate at a point within the network where their direct impacts (based on
construction activity and own estate) are low aecbnomicreturn on managing them

is relatively limited. Contrast this with raw materglppliersor manufacturers ad the
final end uers (assuming they are tenantsjere impactssuch as C{emissionsare
high but benefits for improved efficiency arewally relevant. Most dramatic is the role
of the client or developer where their direct environmental impacts are minimal, yet
profits exceed any other network actor. This analysis would suggest thai wiglmain
contractor is highlighted in the literate as the most able to affect sustainable or
responsible procuremen{Glass, Achour, Parry et al., 2011l@gy are failing to do so
because of limited client demarfdr sustainability This isespeciallysoin the buitlings
sub-sector with punitive contracts reducinghe main O 2 y ( NJcapacRyNdDfand

innovation.lt also undermines the assumption of supply chain theory that to be effective
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benefits must be accrueequally across the supply chaifAkintoye, Mcintosh &

Fitzgerald, 2000)

This research identified that not only was there a disconnect between netacid

role and influence, there still remains considerable variation in the approaches being
adopted by network acts to achieve sustainable constructioQlient contracts

primarily focused on environmental compliancexcept in infrastructureprojects

where embodied carbon and biodiversiye becoming an increasifgcommonissue.
Environmental compliance requiremenwere understood by main contractors and,

providing no unexpcted issues arosecould be costed reasonably effectively into

tenders. Where the implementation of sustainability became much less clear was in

social engagement. Here many pulsiector cliets expected high levels of local
community engagement and vaiteering, the management of skills programmes, local
employment and SME suppliers. These were in addition to legal compliance such as
health and safety, environmental standards and fair treattehworkers. The Social

Value Act has increased this pressasgubliesector procurers are now legally required

to review the opportunities for enhanced social value in all tenders. This is seen by
Governmentl & Wy 2LIRNIdzyAGe @K RBKISEE YRNH R I
(DDCMS, 2018) Whilst this formed part of the tender package it was clear tat

element of social value waasxpectedto be deliveredas part of the companies CSR

LINE ANI YYS D ¢ KA aAONBE (5RT tHaldzadiy A yd At ald  LIND
down. Thsresearchindicatesthat the line between a procured requirement and social

responsibility has become increasingly blurred.

As the client sulzontractsthe processes of procurement and consttion to the main
contractor, they pass on the assat@d risks, a well as theikelihood of expensive

litigation. Thissuggestshat even simple innovation may be a higbk strategy,as

voiced by the St@amand emphasised by their view that leading sustainability in the

sector would not be in Carliy Qa Ay GSNBadd® 9EI YL Sa 6KSNB
overcome were led by changes in client behaviour. Firstly, during a PFI hospital project,

sustainability was set as a prime client requiremeltlain contractors, client and
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suppliers worked togetheto problem solve, with project cost savings shared between
network actors. During the construction of the Olympic Park for London 2012 the
Olympic Delivery Association (ODA) addressed the issue obedobenefit and value
across the supply chain by ingesising either through share of savings or through
awards and recognition. An example of this was the roof for the Veledrome which was
amended to a steel cableet structure which used only 1/10th dhe materials
originally planned. This change alsouedd installation time and improved health and
safety. This was supported by a contract that was based on a target price and provided
for flexibility in design and a share of savifiDEFRA, 2013\second type of approach
was seen at Heathrow Terminal 5 where the site owner did not pass on rigleto
contractors. Thidoth incentivised andncreased the ability of contractors and other

suppliers to collaborate and pblem solvgDemaid, Quintas, 2006)
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Chapter 9 Conclusios and recommendations

9.1 Contribution to knowledgeand practice

This research has attempted, through an inductive, grounded theory approach, to
understand the role of the main contractor in the construction of a sustainable built
asset. The research hamsvaluated the question through alife cycle or systems
approachyiewing the main contractor not as the pinnacle of a supply chain but as one
actor within a network that is itself embedded in the whole life of a built asset.
Operating as anajor focal node within the construction supply network, the main
contractor fufils three vital roles, that of materials and services procuremettte
process b constructionand asa pivotal point for upstream and downstream network
actor engagementBased on these functions this work questioned their ability to play a
leading rolein creating sustainable built assetSirstly,the mainO 2 y i NJallity SHNA Q
drive sustainabilityat the construction site level ansecondlyto create sustainable built
assetsThe latterfocused on theigability to ensure that products utilised within the build
had minimal embodied environmental impacts and maximised social lhenghilst

offering built asset users best-use performance ovats anticipatedlifetime.

Based on the Carillion case studyis research concludes that theetwork role
currently played by amain contractorprevents them fromleadingon the whole life
sustainability of duilt asset Despite their focabosition within theconstruction supply
network, Carillion didnot have a strategic networwide perspective of sustainability
and could not offer a clear, long term visidar other network actors. The company
perceival improved sustainabilittasone ofincrementalchange primarily at site level.
Their sistainability targets were shaped by client demand, legislatignreporting
standardsand corporate valuesThisapproachto target settingcreated a fragmented
siloed, shifting and expansive set of goadsich offered no prioritisationfocusedon
outcome(the longterm sustainability of an assety the basis on whiclio identify and
managecomplex sustainabilitirade-offs. The research also suggesist this top down
target setting,fails to prioritise issues by network actor function anchdaad to a
disproportionate company focus on low impact are&gnilarly at a built asset level
sustainability offers valuecollectively to all stakeholders,but its value will differ

between network actos. Qustainability in the form of energy savingsnd therefore
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cost, may be highly advantageous for manufacturers or building umsérg had little

cost benefit to Carillion or indeed for speculative develgers. Value gained from
sustainability improvements are not shareduallyacross the network. Working with

GSNE 26 LINRPFAG YIFENBAya (GKS YIAYy O2yidNI Of
limited primarily to process improvement galue engineerintghat providedimmediate

cost benefitsThus for Carillionand many other main contractorsystainabilityactivity

remained primarily focused on areasdifect company mfluencewith little commercial

appetite to extend this beyond cporate boundaries.

For theCarillionSC team members, able to manage constant change and high levels of
complexity, it appeared that sustainability knowledge, whilst important at a corporate
CSR level, was not perceived to offer operational valhe.esearch found nevidence

that social or environmental issues westrongly embedded irsupply chainteam
knowledge or in procurement processesless specifically demanded by clients. In an
industry where experiential learning is importanittlé direction from clients and
operating within a network actor where sustainability offered few cost bendiitsted

the SC tear @nderstanding of sustainability issues embodied in each project supply
chain. Furthermorgetheir ability to effect change aossa highly fragmenteduppler

and productchain wagestricted this research found no evidence of effective supply
chain management practice, or indeed sustainable supply chain managdregond
Tier1 suppliersincreased specialisation oktwork actors and procured expess, as
describedby Green(2009, p. 34)s not unique to this sector, nas the rise of complex
intra-company networksHowever, his researctsuggestdhat there is an element of
fragmentationthat isunique. This ishe fragmentationcreated by anultiple client base
whichdrivesnon-uniformity of assetsind operates witta complete separation between
production of the asset and tha? O 2 y & dzY LJ{ ‘elyuser TRiF hadi dleSted a
situation where neithemain contractors or clients are aware of what is embodied
within the built asseandnor do theyhave a vested interest how it will perform irthe

future.

The research clearly identified that twsubsectos, with different approaches to

sustainability operated within the industryinfrastructure and buildings. The former
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workedunderconditions that appeared to favour the embedding, however imperfectly,
of sustainability into the build process. These inclutteminant investor demand
(Governmentor utilities), a longterm investment perspectivand client led network
wide collaborative sustainability groupghichembednew sustaindility protocols into
commercial contractand build specificationdn the building subsector there was little
evidence ofinvestor demand, developers had limited interest in building performance
and sustainability requirements were implementedainly to conform to planning
regulation.In both subsectorsCarillioQ 8C teanrelied uponassetspecificationso
manage procuremet and were highly frustrated that they were often unable to
collaboratewith clients at an early stage of desigrhe SC team estimatabat 80% of
projectswere contractedat a design stage whianly offered minimal opportunitiesor
Carillion toinfluencethe asset buildlt should be noted thatn the buildingsub-sector,
where there waslimited client demand for sustainability, and no sustainable
procurement strategy in place at Carillion, there was ligkddenceto suggest that
earlier collaboratia would focus orsustainability The research also highligltte@ more
disturbing position; thatow client interest in sustainability, transmitted to procurement
teamsvia specifications, not only failed to drive sustainability into the built asset but

reducedintra-companyfocus o/ | N fownsuastdiakility gals.

Qoss network collaboratioon sustainability issuesimilar to thatwitnessed within
infrastructure projectswas also occurring in the building sectoRather than being

client driventhiswas2 T 0 Sy f SR o0& ledohigdastrywgig @GAPSLINRA &
However, these collaborative forumsappeared to function on theperiphery of
commercial activity with findings and recommendationsften failing to be
operationali®d. Whilst the reseach was not able to fully explore the roté category
managementit appears to offer a hybrid approach to collaboration; removed from
direct commercial pressure but firmly embedded in procurement practice. Indeed,
including category teams in industry wangi groups could support the development of
0KS WRS@2t SR 02t f | 6 2Mdpaséd@ySSteedglahdf JBhnsanK | A Y
(2016) Of all the network actors identifiedhe UK Gvernmentwas in the position b
greatest strength to provide the oversight necessary to refocus the supply network to

deliver sustainablebuilt assetsWhere thishas been attempted for examplethrough
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the work of the Green Construction Boa@pvernment has focesl only on onassue
carbon Thér Routemadid offer alongterm visiono  a SR 2y GKS ! YQa
emissions reduction targetssather than focusing onincremental improvements.
However, with no methodology available to allocate this goal adhessupply network,

or on how to relate it to individual organisatiortargets were not being integrated into
company operationsThis research found, a supply netwadparatednot only by sub
contracting and projected positions butby expertise, systems and knowledggoes,

rather than onecollaborating to support sustainable issues

9.2 Recommendations to enhance construction network sustainability

Drawing from the grounded theory research findings, which provided the basis for the
research question discussion in sea 8.28.4, recommendations for the construction
sector have been undertakelVhilst some of these points are well established within
the industry as barrierto supply chain efficiencyhis research highlights thahey are

not merely an issue affectingroductivity, time and costs buadditionallythey have
major implications for themanagement olustainability across the netwarlSections
8.4.1- 8.4.9 below identify the practical recommendations that have been developed

from this research.

9.2.1Setnetwork wide goals at a network boundary level, both at a global level and
network actor

Drawing from the findings of the themenoknowledge sustainability issues remain
strongly focused at corporate or business boundary positions. However, this research
suggests that to be effective sustainability goals must relate individual network actor
goalsto asset sustainabilityThese musbperate aross supplyetwork, engaging not

just direct commercial suppliers but also clients, designprefessional boaks and

government Therefore, the recommendation is that:

goalsshould be set by actor type

one language set and definitions mustdoene the norm

goalsshouldhave longevityeven if projects do not

52 y2i LINBadzyS (KIFG YI Ay &SNk ust2 NA

= =2 =_ =4

be collaborative
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9.2.2Setgoals based on outcomes, not incremental improvemeand prioritise

Within the curent business model this research has identified key issues that need to
be overcome to ensure future built assets are narely more sustainable but that they

are sustainable. With the undoubted urgency of the issues of climate change and the
recent dedaration of a climate change emergency the researcher would suggest that
environmental issues, especially £€duction shoull be the primary goal of the sector.
This is in line with current Government policy and is a key feature of the Construction
2025 strategy. Whilst sustainability remains an overarching aim this research suggests
that complex, boundary crosgy issues, suchs CQemissions (both embodied and-in
use), have lower priority from network actors as individual companies focus on issues
within their own corporate boundaries. In this case study the main contractor offered a
wide range of sustainalyi actions but fequently these were focused at a corporate
level and isolated from the actual built asset, this was especially true of those related to
social and community engagement. Environmental issues received less attention and
focus as they have tbe managed thragh multiple tiers of suppliers as part of the

project procurement, often without the support of client requirements.

9.2.3 Create client benefit from retained risk

The passing of risk from the client to the main contractor, and thence down the supply
nNSG4g2N] ONBIFGSa tAGGES LIISGAGS F2NJ | ye
materials: the barrier oW Ot ASy & oI yi Ayy2@URI0) Radsoo dzi  y 2
Wyz2aid LIS2LX S Iftglea R2AY3I -3.Klekamplek Shere K| @S
clients have been prepared to take on risk, such as Heathrow TermifBeaid,

Quintas, 2006xollaboration between contractors haceurred as trust is developed

and values become more closely aligned. This has ledatediproblem solving and re

evaluation of work practices, including sustainability.

9.2.5 Link sustainability expertise acrogbe network and intocommercial process
Sustainability knowledge continues to be the remit of experts, siloed in areas of the
supply network. Whilst NGOs and other roommercial actors within the construction
network have been successful in bringing together industry actorgevelop new

guidance, training materials and standards their knowledge frequently remains trapped
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within company silosr atthe level of the individual partipant. To support the building

of sustainable built assetgnowledge must not only be linkea@®ss network actors but

be incorporated into the commercial process. iBhresearch suggestthat category
management has the potential to fulfil this function. With category managers embedded
within procurement teams and expanding their product expertise incorporate

sustainability issues they have the capacity to link upstream and downstream actors.

9.2.6 Sustainabilitybecomes a key project goglnot a peripheral requirement

¢KS LIKFaS WYF1S adz2NE Al R2SayQid 3SaG Ay {F
current position of many sustainability issues within constructidms researcfocused

on amain contractor respected for its sustainabiliance, yefound little evidence that

project aims, or operations were focused omnhancingsustainability / I NA f £ A 2y Q
requirement for the use of FSC timber, despite little demand from clients, was one of

the few areas where sustainability was considered as an important eleofgbduct

quality. Examination of PQQs and tender documents illustrated that even during the

O2y (NI OGAYy3 LINRPOSaa adzailtanESEOUIAZY Qv NA G KR
embedded in quality or technical requirements and rarely generating scaipeve 5%

within tender assessmentsThis approach and attitude to sustainability must change,

moving it to the coraequirementsof a project;indeed where procurement becomes

synonymous with sustainable procurement.

9.2.7 Developnetwork knowledge

Sustainability of an asset is mtfiticeted, looking not only at the materials used in the
build but the way in which they are combined to minimise future impacts during use,
refurbishment and deconstruction. The sustainability of a built asset includes
environmental, social and economic issumsd at build or use stage this demands
continued consideration of priorities and traadfs. As discussed in chapter 7, section
7.3 much otfthe expert knowledge on this subject is retained in industry silos. Whilst
can be difficult to translate expert technical information into general knowledge it is
vital that this is undertaken, and that personal knowledge is expanded. Presentation
appraaches utilised during this research, supported by interview notes, sudigatst

visual representations of issues amsefuland when linked to interactive discussion
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based on actual work experience are highly effective in embedding knowledge.
Partiagpantsin the research interviews and workshops also found it useful to see how
sustainability operate at a network level but then have this translated into the key
impacts they could address. Failure to ensthis specific engagement, translated at

both interandintray SG 62 NJ] | OG2NJ £ S@St > Aa feygnst e (2
is responsible for sustainabilityo,4 2 YS2y S St aS. gAft 06S R2Ay3

9.2.8 Overcome rational selinterest

Individual companieswithin the supply networkare highly focusd on their own
corporate aims attempting to maximi® their profits by managing their risk and
engaging in value engineerin® cut costs, whilststill meeting their contractual
requirements However as established in chapter, &ustainability of an assean only
be achieved by engaging with all issues and ingpactoss the supply network, over
time. This creates tensions between actors as this can lead to inequality of actor
benefits. This is illustrated in theerature where measures such as energjficiency
gainsfrequently offer mostbenefit to manufactures and community action may be a
cost to subcontractors buthelp main contractorsmeet client contracts, and indeed
clientsto achieve planning requirements. Thigquality of benefitcreates asituation
where working to achieve the sustainability of the built asiselikely tobe irrational br
individualnetwork actors, even thougthey mayperceivethis as morallyaluable To
create a network with shared sustainabilityals, this rationakelfinterest must be
overcome. Examples of where thisdtseen achieved were highlighted in the research

and these have been noted beldWwable 30):
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Table30: Examples of projects with shared sustaibility goals

Cited Scale Lever Driver Underlying
examples of public/private
change initiative
Heathrow Asset No passed risk | Client Private
terminal 5 and cost + profit
PFihospital | Asset Shared gal Client Public/privae

setting and

sharingcost

benefits
London Asset Value sharing, Government | Public
Olympics awards high policy

profile
Greening Asset/Product | Procurement Government | Public
Government process policy

This would suggest that the client, whether in the private or public sector, has a major
impact on setting a clear framework at the outset of projects which provide clear
sustainability goals and share the benefits, or potentially costs, that may come with

this stance.

9.3 Recommendations for policy makers

This research has value both to jmaconstruction network actors and to Government
as theydevelopli K S CledrGrowth strateg Encouragingly Government, within its
most recent Sector Deal (UK Government 2018), highlights an aspiration to move away
from direct cost to whole life assebst. The findings from this research suggest several
approaches that could be undertaken to supipihis position. Firstly, Government must
appreciate that rather than dealing with a supply chain they are operating within a highly
complex but effective finot efficient, constantly shifting supply network. This creates
difficulty in managing top downequirements. As seen in the example of FSC timber
goal setting was driven bthe network role and there was little overlap in SDG goal
selection between thee working in global forests and the stakeholders of the main
contractor. Understanding the perspgve and role of different actorsould make
leveraging and supporting impact reduction more effective. It would also suggest that

driving one set of targetdown through a supply chain may not omivert focus and
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resources from locally more importanssuesbut also lead to a false belief in the
magnitude of sustainability achieved, @msthe example of Carillion and esite water

managemenillustrated.

Equally importants that there remains onllymited research on impact hotspots within
the UK construction network, for both environmental but most especially social issues.
This research would suggest thahderstanding, andapplying these hotspots ata
network level would allow key issues to lokentified with the relevant network actors
and thereby enabling the development of pan network clusterso drive
implementation This collaborative approach has beermdemonstrated for product
groupsat asectorlevel with member organisations such 8PA or CARESIpporting
collective environmental and social changéhese however remain focused on
individual product improvements rather than being set within the context of a built
I 2aS3GQa ¢ K2 tC8egorymanSgementaldo @férsi abother crosmetwork
approach that warrants further research. This would allow expertise to develop across
product stakeholder groups, but importantly would remain embedded in the
commercialprocess, increasing the likelihoad implementation However it unlikely

that such mobilisation would be enough to drive chandegan(1998)believedthat
increasing alliances within theupply networkwere important in modifying the
demandfless informed clientsThisresearch suggests this is unlikely to be a successful
strategy ifmain contractorsupply chain teamsontinue to prioritise client demands
above more sustainability focusecbrporate ams. Change must be supported by
interventions that continue to drive client specifications and target support at high
impact supply network issueslowever without established methods and tools to
evidence change it will be difficult to measure the effectsanf interventions.This
research foundocal data capturé¢o be of poor quality often difficult to accessand

where data wagollectedoverlaps occued between network actors

Finally the inductive nature of this research has provided greater insightaetwaviours
and knowledge withira main contractor than any previous researdthe SC team
members hadonly limited awareness of life cycle thingi and where major

sustainability impactsoccurred within the supplynetwork, they overestimate the
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impact of the main contractorAsnoted by(Thormork, 2006materialsprocured with

an understanding oftheir impacts can dramatically improve the outcomasd the

evidence from Carillion commercial teams is that their knowledge of sustainability is
narrowlyfocused and often misaformed. There is no hierarchy of importance between
sustaindility impacts and teams have little awareness of the tradffs that may be

required, althoughthis concept is on¢hey deal with as part oéverydaycommercial

practice There were no examples of industry tools that would supploid decision
makingprocess.And finally, viilst there were examples of research in other sectors

further work onBehaviouralSupply Chain Manageme(@@BSCMYould be valuablein
construction not least to support the development ehhancedcollaboration.

I OFrasS addzRe ILIWNRBFOK ¢l & RSLX28SR Ay (KA
through which greater understanding of problems can be derived when examining a
complex system, in thi:mistance, a construction supply network. Whilst it is accepted

that case study findings are unique, this research has endeavoured to provide external
viewpoints on the key themes identifiedVhilst this thesis is based on a single case

study, triangulation of emergent information with key suppliers and other industry
orgah &+ A2y & LINPOARSA 3INBIFIGSNI O2yFARSYOS (K
as a main contractor, are transferrable and provide guidance to inform further research.

The impactof | NAf f A2y Qa RSYA&aS 2y GKS | keded A OF 0A
and, as noted ichapter8, is unlikely to have affected the outcome of the data gathered

during May 2015June 2017. It should also be noted that the researcher experienced a

high degee of openness from interviewees, both within the company and ey k

supplier organisations. There was no obvious sense of reticence in the responses to

questions.

9.4 Limitations and future research

By taking a grounded theory approach, and being weuléd by previous research,
themes could emerge from the extensiventerviews, meeting notes and surveys.
However, it must be accepted that regardless of how impartial the researcher
attempted to be that in some way the values and bias of the researchiéhave shaped

the research. This would have occurred during temsstructured interviews, a form of

WRANBOGSRQ O2y@SNEIGA2YS YR Ay G(GKS LINRPOS3
335



YR NBFfSO0la WiKS Ay idSNI Oaa g NBamazgldsy (KS
Charmaz, 2003, p. 32)n this case study the researcher would argue that such a
relationship was a positive asset to the research process as it built trudt an
engagement. Oneufther criticism, which this study has attempted to overcome, is the
concern that grounded theory fia to extend the significance of findings to the broader

world (Layder, 1992)Positioning this wark within the context of whole system thinking

endeavours to deflect this criticism.

For a research project embeddesiithin a major public company, one of the key

intended outcomes was to ensure that elements of the research could be utilised by the
industry sponsor. Durin@0152017, the research was increasingly being utilised to
support strategy development and ingHatter period the supply network and lifecycle
GKAY1Ay3a &akKFLSR GKS RS@S tsathihalepidcurentent it KS O
strategy. However, embeddinghe outcomes of theresearch findingsvithin Carillion

work practise was not possible due to thengpany liquidation. The researcher has

attempted to ensure the research offered wider industry benefit by presenting the
researchtoCafiif A2y Qa8 Ay RdzaGNE LISSNE O

In section 9.2 recommendatioriier future industry action are presented, and in section
9.3 considerations for policy makers. Howeythis research has also identified several
areas where future academic work could be highlyughle. Whilst fragmentation of
supply networks has been studied across multiple sectors examining the episodic nature
of construction would support a gap in knowledge. Also poorly understood, and a major
barrier in the development of sustainable constrocij is the relationship between
economic benefit and sustainability criteria across the construction netviFonkally this
research would suggest that the role of category management, or indeed other

boundary spanning roles should be examined in greaggtial
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Appendix 1 Carillion policies, and guidance
Figure46: Carillion Supply ChaiRolicy (2015)

CARILLION SERVICES POLICY

$ -
@:cari] lion SUPPLY CHAIN

Making tomorrow a better place

Supply Chaln Pallcy C&SCIPOLIN0T

SUPPLY CHAIN POLICY
Scope

The scope of this policy encompasses all Supply Chain activities within Carillion Services with the exceplion of Joint
Ventures whom may adopt their cwn procedures as may be approved by the respective Joint Venture Board.

Purpose

The purpose of this policy and its associated procedures is to provide:

+ A single, standard, consistent approach fo Supply Chain practice within Carillion Services;

* |ncreased visibility of processes and procedures, providing focus for Supply Chain and Operational staff,

+ Segregation of duties, better allocation of resources;

* |mproved quality, speed & efficiency;

+  Alignment of processes with these of other Carillion Ple businesses and of our Clients and key Supply Chain
Partners;

+ Reduction of waste and associated cost;

» Greater confrol, refaining appropriate degrees of flexibility;

* A single direction on mandated practice and,

» Standard Supply Chain documentation templates.

Associated Documents

Carillion Services Supply Chain Work Winning Process (exiranet)
Carillion Senvices Supply Chain Mobilisation Process (exiranet)

Carillion Sendces Supply Chain De-Mobilisation Process (exdranet)
Purchase card / Chegue Procedure (extranet)

My Register Performance Management Procedure (exiranet)

Carillion Services Supply Chain Order Matrix {exiranet)

Carillion Services Supply Chain Mew Major Package Award Process (extranet)
Carillion Services Supply Chain Bid Procurement Strategy (exiranet)
Carillion Services Supply Chain Project Procurement Stral (exdranet)
New Supplier Request and Supplier Accreditation Procedure {exiranef)
Carillion Sustainable Supplier Charter (exiranet)

Policy

All staff within the Carillion Services business, whether within the Supply Chain Function or otherwise, shall be
responsible for ensuring that the correct processes and procedures are followed. This applies to any activities that
they camry out themselves, but similarly to any work that they are aware of and may be able to influence,

independently, or through others. All users are responsible for keeping adequate records to demonstrate compliance
with these procedures under audit.

Policy and Principles
* Al practices must be camried out in accordance with the process flowcharts within this procedure. All Forms

referred to are available on the intranet and may change. It iz important that users of these procedures access
the most current versions each time they are used,

* The "Guidance" section of each process flowchart is non-auditable. The Flowcharis also contain both optional
and mandated elements.

Rav 004 180312015 Pega1of3

337



CARILLION SERVICES POLICY
SUPPLY CHAIN

‘ A
€‘-"fca.rillincrfn

Making tomorrow a better place

Supply Chain Policy C3ISCIPOLITD

1. Supplier Accreditation and MyRegister (Refer to specific policy New Supplier Request & Supplier
accreditation Procedure on Phoenix)

Basics

Carillion employs an online system called MyRegister which holds details of all suppliers who have been accredited for
use on Carillion projects. MyRegister must be searched for suitable vendors before making any requests to add new
vendors. To request a new vendor, you must first complete a New Supplier Request form, which can be found through
the MyRegister link on the Carillion intranet home page.

MyRegister supports the spend category coding structure, streamiining the links between suppliers and specific
categories and gives the business a reference point for up-to-date supplier information.

Reducing the number of suppliers to ensure consistency and uncover volume value is a key objective of the Supply
Chain Department. There is also a focus on identifying suppliers who are as committed fo Sustainability and Health
and Safety as we are. Using MyRegister gives us the opporiunity to reassess the credentials of suppliers and identify
where they are supplying Carillion across a number of business units.

Accreditation and the Supplier Accreditation Form (SAF)

Once a request has been made to accredit a new supplier and add them to the MyRegister system, the Systems &
Assurance team (S&4) will review the reguest for completeness and forward to the appropriate Category Manager for
approval. If approved, the S&A team will issue the Supplier Accreditation Form (SAF) fo the nominated supplier via an
electronic link.

The 3AF is a comprehensive list of questions that the supplier must answer to provide Carillion with evidence and
assurance that they meet all of Carillion’s minimum requirements to frade. The supplier is able to upload documents
(such as proof of insurance) inte the MyRegister system.

Please note that it is the responsibility of the requestor to ensure that their nominated supplier has received the
request to complete a SAF and completes it in a imely and comprehensive manner.

The full process flow from request to supplier approved can by found in the New Supplier Request and Supplier
Accreditation Procedure. You should note that the standard imeframe from request to the approved supplier being
added to all appropriate Carillion systems is thirty working days.

General Business Rules
In summary, MyRegister should be used to search for preferred suppliers and sub-confracters. Please noie that the
suppliers are segmented on the database as follows.

* Preferred {Generally Category Managed)
»  Achieved Basic Accreditation, Achieved Full Accreditation or Suspended
* A resfricted classification of Self-Cerdified is also classed as Achieved Basic Accreditation

An amber light against a supgplier record means that they are still accredited, but should be used with reference to any
cautionary nofe.

‘Achieved Basic Accreditafion’ suppliers only have a very basic level of assurance. If they are marked as such, this
means that they have completed a reduced SAF form and their details are available on the database. In simple terms,
all we have from these suppliers are;

+ Trading account information
* Health & Safety, Envirenment and Quality documentation.
» Potentially some performance repaorts.

In essence if is your responsibility, as the requestor, fo ensure all significant risk packages have at least gone through
the supplier accreditation process, before committing yourself to awarding the contract or issuing a Purchase Crder. 1t

Rav 004 1810312015 Page 2of 3
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is Carllicn Supply Chain Policy that no work commences without this approval and without a valid Purchase Order.

For current suppliers if there are not sufficient SAF details (SAF Expired/Suspended) orders should be held
back/prevented. %ou should note that if a supplier has commenced work pricr fo completing the proper approval
process, an order cannot be raised and payment may be significanily delayed or refused, you may also be subject fo
audit review and disciplinary processes as a result.

Motwithstanding the supplier accreditation process, it remains your responsibility o ensure you are using competent
suppliers and sub-contractors on your site. This will involve complying with the separate Health and Safety
procedures.

Suppliers identified as Suspended must not be used. The suspended comments field will alzo indicate why the
supplier is currently suspendad. This could be due to Health and Safety issues, unretumed, expired documentation or
a number of other reasons.

On site Requirements
Whilst the SAF and completed accreditation process provide assurance that the supplier is able to suitably evidence
competence in a number of key areas, operational staff must sfill satisfy themsehes of the following:

(a) As stipulated within local Health & Safety procedures: full isk assessments, environmental damage
assessments and detailed task-specific method statements must have been received and reviewed by
competent qualified Carillion operational representatives prior to works commencing on site

(b) The competency of the vendor and their staff must have been assessed in line with local Health & Safety
procedures and Carillion operational representatives must have ensured that adequate insurances are in
place prior to works commencing on site

(c) Any Carillion-appointed supplier that wishes to sub-let any part of its work must gain prier approval from
the Carllion responsible person. The person ordering the services is responsible for ensuring that this
condition is contained within any applicable order. Sub-letting should be agreed as early as possible in the
process (ideally as part of contract negotiations) and in any case must be approved prior fo any sub-let
suppliers being appointed and allowed on-site

(d) Where Carilion or any supplier has a requirement to erect scaffolding on a site, only Canllion-approved
scaffolding suppliers may be used. For the avoidance of doubt this applies to scaffolding works awarded by
any supplier at any fier of the supply chain for the project in question. The person ordering the services is
responsible for ensuring that this condition is contained within any applicable order.

(&) The supplier is briefed locally on Carillicn’s Corporate Ethics Policy

General \Validity
All suppliers who are fo be paid by Purchase Order must go through the accreditation process. There are no

exemplions for small vendors or those that are not considered “strategic”. Where operational and supply chain staff
deem it appropriate that (due to the nature of the supply relationship) a full accreditation process isn't necessary, an
altermative payment route via Purchase Card is possible. See Purchase Card / Cheque Procedure

2. Additional Health, Safety & Environmental Stipulations

Project or tender-specific Health, Safety & Environmental requirements must be defined by Operations and IMS and
relayed to vendors by Supply Chain or Operations, where appropriate, at the following stages of the procurement
cycle:

* Inceplion/Planning/Pre-tender

# Tender/ Purchase Order

+ Contract Award

¢ During the confract

+ Folliowing completion of the confract

The Operations Manager/Director shall appoint competent Operational representatives to be responsible for the
management of each procurement packagefvendor. Amongst other management responsibilities, these

Rav 004 18/0312015 Papge 3 of 3
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representatives shall be responsible for providing vendors with known general and specific infermation on health,
safety and environmental rizks and controls that may impact on design or delivery of the relevant package.

All Supply Chain Representatives and all vendors shall have access fo utilise competent health, safety and
environmental advice and the Project Health & Safety file at all stages of the procurement cycle.

Carillion and all of its vendors shall comply with UK andior International Legislation as well as the Client's
requirements in respect of contract conditions, standards, procedures, control measures and specific instrections in
regards to Health, Safety and Emvironment practices.

Vendors shall be instructed to co-operate with all parties with regard fo Health, Safety and Environmental
requirements.

3. Sustainability Stipulations {Carillion 2020)

Carillion's Group Sustainability Vision is that “We want to be recognized as a leading susfainable business and the
leading sustainable support services company.” In order fo do so we need to ensure that our approach to extemal
spend is ethical and responsible.

The following are guidelines, and wherever possible, should be followed through all procurement activities o ensure
that we are aligned to Carllion's Sustainability agenda:

« Al Supply Chain staff will have sustainable procurement chjectives;
¢ Procurement decisions will followr the Carillion 2020 Sirategy;

¢+ The Supply Chain funclicn will follow the steps of the Sustainable Procurement Task Force (SPTF) Flexible
Framework.

¢  Procurement activities must adhere to the guidelines set cut in Carillion’s Sustainable Procurement Charter.
¢ n line with the accreditation process all suppliers must be accredited on the Carillion MyRegister system and

complete the mandatory Sustainability guestions. The Supply Chain function will, wherever possible, ensure
that guidance is given to any supplier only meeting our basic reguirements.

For more on our Carllion 2020 Strategy please see the sustainability webpage
4, General Ordering

MO labour, materials, plant or services should be provided without a specific purchiase order being in place prior to the
event, except in the case of emergency out of hours call-outs, where urgent work is necessary without PO cover being
in place. In this case, a PO MUST be issued on the next working day.

All purchase crders over the value of £50K (in a single order or in aggregate per annum) must be approved by an
appropriate Supply Chain team member, within the relevant ERP systems.

Any arangements involving the free-issuing of materials to a sub-contractor or supplier by Carillion requires the prior
approval of the Supply Chain Director. Under such circumstances the Project Team shall be responsible for
demonsirating the existence of adeguate confrols around the adminisfration, storage, issuing, insurance, title and
recovery of funds for damage/destruction of such free issue materials

For all Category Managed goods and services, sourcing should be led by the Category Management feam who will
followe an appropriate sourcing process. Details of category managed commodities and frades can be found by
accessing the Supplier Catalogue on the infranet. In any case, all orders and contracts over £200k pa should follow
the SCE& — Mew Major Package Award =£200k pa. For all orders and contracts less than £200k pa, governance within
the relevant procurement system applies and 3 quotes must be obtained where appropriate and practicable. This
procedure will apply for all new packages of work awarded, irespective of whether the award is made to a preferred or
non-preferred supplier.
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