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Is the evolution of building sustainability assessment methods
promoting the desired sharing of knowledge amongst project

stakeholders?

Building sustainability assessment methods (BSAM’s) seek to help project
stakeholders understand the predicted and actual sustainability performance of
their buildings but are often applied reactively and isolated from project
decisions. The last decade has seen BREEAM at the forefront of evolving
assessment practice towards a framework approach to help shape project
decisions and promote stakeholder learning. The research explores the nature and
extent this transition is being realised in practice within four case studies
applying BREEAM spanning a fifteen-year period. Process and knowledge
mapping techniques are applied to explore the flow of knowledge required to
enable sustainable decisions, stimulate the sharing of understanding, mediation of
views and to promote learning amongst stakeholders. Evidence suggested that
when applied in progressive projects that the flow of knowledge is strongest
when supported by sustainability leadership, a framework approach aligned with
project management, an improvement and engagement culture and a strategy for
promoting knowledge flow. As practice matures care is needed to ensure
engagement remains high and stakeholders are not isolated from the flow of
knowledge as projects increasingly rely on sustainability advisors thus losing the

opportunity to learn and shape decisions.

Keywords: sustainability assessment, knowledge management, project

management, sustainability leadership

Introduction

The rise of ‘Sustainable Construction’ has sparked a realisation that the current
processes and practices deployed in the development of the built environment are not
‘fit for purpose’ (Rees 2009). In the UK, the Strategy for Sustainable Construction
(2008), the Low Carbon Transition Plan (2009) and Construction 2025 Industrial
Strategy (2013) have provided direction by prioritising the role of the construction

industry as a key enabler in realising national carbon reduction targets and delivering



wider principles of sustainable development. This places pressure on clients and
industry professionals to rethink the way that buildings are planned, designed, built,
operated, maintained and ultimately disposed of and their support systems (EI-Haram et
al. 2007). Stiffening building regulations are challenging project teams to deliver the
principles of sustainable design and construction within a whole life building
perspective, but achieving this remains difficult especially during a period of prolonged
economic uncertainty (Hakkinen and Belloni 2011). Despite incremental improvements,
a step change is required and will only be achieved when professionals possess a
sufficient level of sustainability literacy to support the necessary cultural shift (BIS
2010; Murray and Cotgrave 2007). A number of studies have highlighted that
professionals need to understand the implications for their role in order to achieve a
quick transition and therefore projects need to become suitable environments to support
learning by doing, social and mutual learning (Rodela et al. 2017; Brandon and
Lombardi 2011; Munro and Jeffrey 2008; Graham 2000). Enhanced access to project
decisions and the surrounding flow of knowledge is widely recognised to benefit
stakeholder learning and recognition for the problem, thus sparking an improvement
culture and potential for professional upskilling (Pope et al. 2006; Keen et al. 2005).
Building sustainability assessment methods (BSAM’s) have the potential to support
this, however the often reactive and standalone nature of their application has resulted
in limited alignment with project decisions and its wider management (Schweber and
Haroglu 2014; Lutzkendorf and Lorenz 2011; Boud 2000).

In the last decade, the developers of dominant BSAM’s are appreciating these
limitations and are slowly evolving the way they are applied in practice towards a
framework approach capable of providing guidance to help projects promote best

practice. This framework approach has the potential to provide the catalysis for a more



proactive culture capable of encouraging innovation and fostering understanding,
mediation and promoting learning amongst the stakeholders involved. This research
suggests that the evolution of BSAM’s needs to create opportunities for project
stakeholders to access and exchange knowledge at key points providing the basis to
facilitate discussion and recognise the potential for change (Cooper 2018; Cole 2012;

Ding 2008).

The evolution of building sustainability assessment methods

Primarily objective based appraisals assessing compliance with nationally
recognised best practice; they are used by clients, designers and developers to showcase
their sustainability credentials and expertise within their desired markets (Seinre et al.
2014; Walton et al. 2005). Promoted by governments through public procurement and
planning regulations, they remain largely voluntary, accrediting complete designs and in
recent years have evolved to align with a post occupancy evaluation (POE).

BSAM’s have enabled buildings in their respective markets to compare their
sustainability performance and have played a key role in the promotion of sustainable
design and construction. Each have their own underlying philosophy which provides
variation in the coverage of the sustainability issues supported by a credit system
weighted to reflect the priorities promoted by the developer. Despite recent moves to
broaden the criteria and establish tailored versions for a wider variety of building types,
development scenarios and other global markets; they remain short of providing a
holistic interpretation of sustainable development around which a progressive approach
to delivering a sustainable building can be established (Gibson 2012; Bebbington et al.
2007). Despite this the BSAM developers are continuing to evolve their criteria and are

increasingly reflecting on how the methods can evolve to better shape practice by



contributing to decisions and the evolution of the project as opposed to merely
measuring it.

BREEAM (UK), LEED (US), and DGNB (Germany) are the three dominant
BSAM’s with global reach and along with HQEtm (France), SB Tool (International),
CASBEE (Japan) and GreenStar (Australia) they have encouraged sustainable design
and construction through their third party certification schemes for 15 to 25 years and
reflect the primary form of sustainability assessment within construction projects (Cole
2005). A recent review by Bernardi et al. (2017) confirmed that the three dominant
BSAM’s each have their own approach to the coverage of sustainability issues and
reflect varying priorities in terms of awarding credits although there are many
commonalities.

BREEAM was the first, introduced in 1990 within the UK developed by the
Building Research Establishment (BRE) and is closely aligned with national building
regulations providing a broader coverage of sustainability issues but with a commercial
focus evolving to compliment the planning and regulatory system.

LEED was established in 1998 and learned from BREEAM in terms of its
methodological approach democratically working with stakeholders in a transparent
way it was tailored to reflect the ecological ‘green’ priorities of the US Green Building
Council (USGBC) as they seek to overcome its limited consideration in the US planning
and building system.

DGNB is a newer method and launched in 2009 by German Sustainable
Building Council displaying a similar coverage as BREEAM but promotes a more
quantitative approach reflecting lifecycle building performance with tougher thresholds

around technical standards



It can be argued that the more commercial BRE are placing a stronger emphasis
and evolution around its BSAM’s role as a framework for shaping practice and thus
provides the primary focus for the research due to its increased focus on supporting
project development through accredited BREEAM assessors and where appropriate
sustainability advisors with an increasing trend for their involvement as part of the
team. As the oldest of the BSAM’s it has gone through the longest development cycle,
and remains the widest applied globally with 556,600 certified buildings and 2 million
registered for assessment since 1990, with LEED only at 89,600 and DGBC at 718
(Bernardi et al. 2017). The degree which BREEAM is aligned with the UK regulatory
system is also important as the UK government are keen to work with the BRE to
promote best practice and encourage projects to go beyond compliance, with the BRE
working to contextualise for other national markets. As the other BSAMs are also
considering how to establish a better alignment with shaping practice and have followed
BREEAM to varying degrees in their own development, the lessons emerging should
provide relevance internationally.

Role of BSAM’s in moving beyond compliance

As we seek to deliver a step change in practice some suggest that instead of
promoting innovation, BSAM’s are in fact reinforcing a culture focused on compliance
with regulations and marginal incremental improvements (Rees 2009). For some, a
feeling exists that these methods promote a one size fits all approach representing a
particular view of best practice thus restricting the space for projects to explore their
own design solutions. There are two problems which emerge from this:

1) a perception that the method promotes design solutions which represent poor

value for client and developer therefore resulting in a lack of up take (one explanation



for the failure of the BRE’s Code for Sustainable Homes which was a BSAM for new
build housing in parts of the UK).

2) a growing concern that by promoting specific options for design and
construction that if not thought through then this can be linked with unintended
consequences impacting on building performance as the project teams attempt to game
play the credit system (Haroglu 2013; Bond and Morrison-Saunders 2011; Sheate and
Partidario 2010).

The BRE stress that BREEAM is continuing to evolve and when applied
correctly provides a framework to guide projects in sustainable design and construction
promoting improvement and innovation in the way design is conceived. They argue that
it is only when it is viewed as a standalone tool to audit compliance does the box ticking
culture emerge resulting in incremental improvement above compliance. This
realisation from the BRE marks a step forward but its success in promoting buy-in will
be founded on the degree to which clients and project teams are able to engage with the
sustainability criteria, the implications and to use the predicted and actual assessments
to guide and promote a more sustainable approach. The consideration of actual
sustainability performance marks a recent but important step in highlighting the
growing number of buildings failing to deliver predicted design performance during
POE (Atkins and Emmanuel 2014; Good Homes Alliance 2011).

With BREEAM evolving in this way, then accessing tangible information
regarding sustainability at key decision points will provide an important stimulus for
discussion amongst stakeholders (Mollaoglu-Korkmaz et al. 2013; Kaatz et al. 2006).
Drawing on the evolution of Environmental Impact Assessment (EIA) it is possible to
see how a framework approach can provide stakeholders the opportunity to engage in a

transparent process and when appropriate enable them to actively shape the decisions



taken promoting greater acceptance, mediation of views and learning with often the
more sustainable option prevailing (Bond et al. 2012; Mathur et al. 2008). Drawing on
this, the potential exists to expect a similar outcome as BSAM’s such as BREEAM
evolve to provide a framework around which projects can develop and importantly
foster an improvement culture, encourage wider involvement, promote discourse, as
well as facilitate learning and acquire new skills (Knox et al. 2014; Schweber 2013).
Raising sustainability literacy as a means to promote change

At present uptake of BSAM’s remains relatively small compared to the overall
number of buildings delivered. As the view of BREEAM as a framework matures, it is
important that project teams don’t feel confined to the sustainability criteria and can still
adopt a more individual approach to support wider sustainability criteria thus
overcoming concerns about the limited holistic coverage. However, it is clear that only
those who have a mature view of sustainable design and construction would have these
concerns due to their higher levels of sustainability literacy. Such concerns are
documented in the literature but outside projects such as London 2012 Olympics which
adopted BREEAM within the wider One Planet Living Framework examples are few
and far between (Desia and King 2006). BRE have established the BESPOKE version
of BREEAM for complex projects to allow for a more individual approach but it is for
progressive projects to establish their own approach which plugs gaps in the BRE’s
criteria and to supplement it with additional assessments (Cole and Valdebenito 2013;
Xing et al. 2009; Cooper 1999). This should be encouraged as it reflects the ability to
question and demand more from the BSAM, important to push the agenda forward and
promote innovation. However, this can only happen when clients and professionals
possess the levels of sustainability literacy to reflect this desire and showcase the

change in culture.



Stribbe and Luna (2009) argues that sustainability literacy is reflected in
individuals who poses the skills and attributes needed to demonstrate emotional
intelligence and technological appraisal whilst understanding that there is no one right
way. If BREEAM is to contribute to helping project stakeholders improve sustainability
literacy then two types of learning are required during the process to help foster firstly a
holistic, multi-disciplinary understanding of the core principles and implications of
sustainability on decisions and secondly to provide the opportunity for experiential
learning (Kolb 1984) thus helping to provide real life transferable understanding of its
implications for practice.

This research seeks to understand if the evolution of BREEAM towards a
framework approach is succeeding in changing the way sustainability is being
considered during the development of projects and in promoting the two types of
learning required to promote sustainability literacy. This responds to calls by Bond and
Morrison-Saunders (2011) and latterly Schweber (2013) for a lens to be cast on the
implications of BSAMs on the practice of clients and professionals. This research takes
the view that over time the issue coverage displayed in BSAM’s will continue to evolve
to a holistic approach and in its scope doesn’t seek to challenge the validity or

implications of the best practices being promoted.

The importance of knowledge and its flow in delivering a framework approach

If sustainability assessment is to evolve beyond the application of a building
rating tool, its contribution to informing and shaping the subjective side of decision
making is required. To achieve this, it is not just the outcomes from the assessments that
need to be integrated into decisions but also the knowledge considered, generated and
exchanged during the assessment process. The proposition of a more aligned approach

with assessment practice playing an active part of project decision making is not new



i.e. SMAZ addition to the Process Protocol (Khafhan et al. 2006) and RIBA’s Green
Overlay to the Plan of Works (RIBA 2011), but in practice outside of those actively
embedded within the sustainability agenda it remains rare in contemporary projects.

Sustainability action plans demonstrated in examples such as London Olympics
2012 provide a clear structure around which assessment can be aligned with project
decisions, highlighting the role of the project manager as a knowledge ‘broker’ in
facilitating the alignment of the assessment with the project (Pemsel and Wiewiorab
2014), managing the flow of knowledge between project decisions, phases and teams.

If the BSAM is to contribute sufficient knowledge to help inform and enhance
project decisions, project stakeholders need access to knowledge in a form which is at
an appropriate level, form and language that is timely in order to share understanding,
stimulate learning and to successfully mediate their various views on its implications for
the project (Bond et al. 2012; Kaatz et al. 2006). This presents considerable challenges
given the complex social processes associated in the development of a project (Harty et
al. 2007). Sanchez and Morrison-Saunders (2011) have explored the role of knowledge
management in the context of environmental assessment, but its consideration in the
context of applying BSAM’s within projects remains limited. Thomson et al. (2009)
called for their application to be supported by a knowledge management strategy to
facilitate alignment with the project’s management and suggested its development to
incorporate two recognised strategies: codification (focused on data management) and
personalisation (focused around exchange of knowledge through personal contact)
(Hansen et al. 1999). Together these strategies can facilitate the flow of different types
of knowledge (explicit and implicit- including tacit) and ensure opportunities are

presented for a dynamic approach to its exchange and transformation (drawing on



Nonaka and Takeuchi 1995). This has the focus of enhancing the knowledge base of the
team but also to promote lasting organisational and individual for the future.

Haddaway et al. (2017); Morrision-Saunders and Pope (2012) and Kaatz et al.
(2006) have all cited the evolution of environmental assessment and its promotion of
greater stakeholder inclusion with the associated flow of knowledge as providing
transparency, mediation of views and importantly learning. Mathur et al. (2008) and
Walton et al. (2006) advocated that BSAM’s need to evolve to better reflect stakeholder
contributions and recognise the wider learning their involvement can promote with
Thomson et al. (2010) arguing that when mapped the flow of knowledge represents an
indicator of their inclusion and participation. Project stakeholders have different
knowledge requirements and preferences reflective of their role and experience with
sustainability and its assessment, and understanding these will help bodies like the BRE
consider how the evolution of BREEAM can respect this.
The emerging sustainability professional

The last decade has seen the emergence of the sustainability professional
(advisors, consultants, assessors, managers) which has seen projects source directly
sustainability expertise to supplement the knowledge base and literacy levels. Reflecting
on renewed exploration of the role of expertise in construction management (Addis
2016) this research links to Stribbe and Luna (2009) arguing that these individuals
provide the intelligence both emotional and technical through their training and also
through their experience to supplement knowledge gaps, guide decisions to help clients
deliver the best BSAM rating but also facilitate the two types of learning required to
promote learning and improved sustainability literacy amongst project stakeholders.

However, there remains a lack of empirical evidence over whether this hiring of



expertise is realising this potential or is isolating knowledge from others through this

increasingly professionalised role.

Research aim and theoretical framing

This paper builds on research conducted as part of the EPSRC funded
Sustainable Urban Environments: Metrics, Models and Toolkits (SUE-MoT) project
(2005-2009) where the authors explored the implementation of BREEAM within
several construction projects. Whilst literature advocates the need for BSAM’s to adopt
a more holistic and inclusive approach aligned and supportive of project decisions; there
remains a lack of empirical evidence exploring the implications and extent to which the
evolution towards a framework approach is achieving the desired step change by
helping to shape decisions, improve engagement with stakeholders and in contributing
to raising sustainability literacy levels.

This research seeks to explore this through the theoretical frame of knowledge
management which focuses on the process of creating, sharing, using and managing the
knowledge and information of an organisation (Girard and Girard 2015). In this context,
it focuses on the project as the organisation and explores the people, processes and any
technology used to promote its management. The research argues that the flow of
knowledge surrounding the consideration of the sustainability assessment is a key
indicator to the extent to which the project is delivering the desired evolution of
practice. The application of BREEAM will be explored through this lens with the
knowledge flow mapped and the implications on the project explored before identifying
the characteristics which aid its implementation. This lens enables knowledge to be
viewed as a resource and that through its sharing it can foster understanding and
promote organisational learning which can help to raise sustainability literacy amongst

the stakeholders involved deemed so important to achieving the step change required.



Research strategy and methods

Constructivist grounded theory

A constructivist grounded theory (C-GT) approach (Charmaz 2009) is adopted to guide
the development of the research questions and strategy with a view to reflecting the
context surrounding the application of BSAM’s in practice. Adopting C-GT allowed the
questions to emerge with the analysis responding to an early recognition that as well as
the importance of prioritising sustainability in a project, that it was the potential for
BSAM’s to provide the stimulus for the flow of knowledge between project
stakeholders which has the potential to improve sustainability practice, and this
recognition shaped the research strategy and methods.

The research views knowledge and its flow as a key indicator of the
effectiveness of the assessment to stimulate the desired knowledge sharing and
interaction necessary for achieving the learning and cultural change required (Guo and
Sheffield 2006). Process and knowledge mapping techniques are used to explore the
dynamic project context and although these techniques have a functionalist tendency
(Leblanc et al. 2015) it will enable paradigm interplay which is encouraged by many
researchers supporting C-GT and the iteration between literature, policy and practice
enabling the key questions to emerge as the research progresses allowing key themes to
become visible (Willmott 1993; Hassard 1988; Gioia and Pitre 1990). C-GT permits a
strategy to develop which is influenced by abduction (inductive and deductive) enabling
alignment with a questioning approach with evolving research themes and lines of
enquiry as the context is better understood through the mapping techniques (Saunders et
al. 2015). This research is longitudinal representing four case study projects spanning
15 years with the first three case studies initially explored under a higher level research

question which evolved requiring an iterative research philosophy to be adopted



encouraging cross comparison of a number of methods and case studies. C-GT as
opposed to purest interpretations of grounded theory permits this, supporting the various
forms of analysis techniques utilised in the process and knowledge mapping (Suddaby
2006). The reflexivity over this timeframe enables the research questions to evolve and
incorporate a changing external environment and to reflect and even revisit older

projects with insight gained from contemporary projects.

Case study approach

The case study approach provides contextual focus for empirical inquiry and a suitable
lens to explore the dynamics of practice and the flow of knowledge and decisions to be
captured through process and knowledge mapping techniques. A multiple case study
approach enables contrasting contextual experiences to be explored reflecting a
developed criteria of attributes. The initial three case studies were followed
longitudinally over a number of years continuing beyond the completion of the funded
research with the authors seeking to understand the variations in management
approaches in order to establish lessons for future practice. A fourth case study was
included representing a contemporary example of best practice (opening 2016) and this
enabled the research to reflect the evolution of BREEAM away from being simply a
stand-alone tool and towards a framework approach over the course of more than fifteen

years.

Case study selection criteria

A selection criteria was developed to promote a purposeful sample reflective of
the transition in the BRE’s aspiration for BREEAM and the maturing approach to
sustainability enabling the implications on project management to be considered over

the last 15 years. As a result, one case study required to represent the application of



BREEAM as a standalone tool with no respect for this evolution within a reactive
approach to delivering sustainability within a project. This could then be contrasted with
three other projects which were recognised within the industry for reflecting best
practice for their time period across the period. One should reflect a proactive client and
project team who recognised the value of a framework approach but who were in the
early stages of learning how it could be implemented in practice and where BREEAM
would sit within this. This should be contrasted with a project where the framework was
not only recognised but was provided as an overlay with a package of structural and
process led measures to deliver this. This approach was beyond what was advocated by
BRE and challenged the norms of the industry then and even today. To provide contrast
a more contemporary project was sought which was reflective of recognised best
practice reflecting the BRE’s framework approach but similar in its aspirations to the
second case study. Four criteria were established with three (in one case four) variants
identified for each requiring to be reflected across the case studies.

Selection criteria:

(1).  priority towards sustainability (compliance, good practice, aspirational)

(2).  their approach to sustainability assessment (reactive, proactive, innovative)

3). variation in the start date over last decade (early 2000’s, mid 2000’s, late 2000’s,

early 2010’s)

(4).  depth of sustainability criteria (basic, advanced, deep)

The case studies were selected as high profile projects within their local
construction market lasting for a minimum of 3 years from inception to completion.
Three of the projects all needed to be active in 2007 when the initial interviews were
conducted due to the confines of the funded research, but the third criteria allowed for a

project to be nearing completion and another in its early stages providing comparison



between older (starting early 2000’s) and more contemporary projects. The final case
study sought to reflect contemporary practice recently reaching completion and
recognised as representing good practice (i.e. BREEAM Outstanding certification).
Four case studies were identified (illustrated in Table 1) and the variations in their
characteristics deemed sufficient to showcase an evolution of practice over fifteen years
important to explore the flow of knowledge to contributing to higher sustainability
performance and long term learning.

Insert Table 1: Case study alignment with selection criteria

Steps of analysis using process and knowledge mapping

Each case study was analysed through a series of steps (outlined below)
reflecting process and knowledge mapping techniques, and an exploration of the
contextual factors influencing the projects delivery and its assessment established
through analysis of interviews with members of project team and supplementary grey
literature.

(1) Establish a process map for the project (using RIBA Plan of Works 2007 phases)

2) Identify phases and activities related to sustainability assessment

3) Align sustainability assessment phases and activities with project process

4) Identification of sources of knowledge (classified using categories established
through research) for each assessment phase

(5) Development of knowledge map for each knowledge source, pathway, receptor
for each assessment phase

(6) Examine maps to evaluate the alignment with project stages and effectiveness of
the flow of knowledge between stakeholders

(7) Explore previous steps to examine the project management characteristics of

leadership, structural, and cultural management



(®) Consider the variations observed in selection criteria and consider implications
for managing the assessment and requirements for a knowledge management

strategy

Interviews

Semi-structured interviews established the basis to carry out the steps listed;
with an initial phase of interviews with key individuals who can provide an overview of
the project and its consideration of sustainability across its process. A review of grey
project literature helped to establish the context and provided triangulation with the
interviews and this included project management documents, planning documents,
sustainability plans and reports, BREEAM assessment documents and others. It was
during this phase where the first indication of the importance of the flow of knowledge
around the assessment emerged. A second phase of interviews were undertaken with
those who participated in the sustainability assessment either in its delivery or in the
consideration of its outputs providing an insight into who was involved, their different
roles and the knowledge dynamics associated with its delivery. Each interview lasted
between 1-2 hours, with the roles of the interviewees displayed in Table 2 illustrating
the two phases. Each of the transcripts were analysed using Nvivo software permitting
different forms of coding to support emergence of key themes but also more structured
coding supporting the categories formed in process and knowledge mapping. Contact
was retained with the project and sustainability manager (if role existed) and follow up
interviews every 6-8 months until the project was complete allowing for a complete
process map. Additional grey documents were accumulated during these interviews
including updates over time sourced during and after the completion of the project and

were analysed. The fourth case study was approached as a sense checking exercise with



an initial interview conducted in 2015, and later interviews during 2016-17 through to

its occupancy. The steps outlined were followed to ensure consistency.

Insert Table 2: Stakeholders interviews across 4 case studies

Approach to knowledge mapping

Knowledge mapping was applied as a technique to not only understand the
dynamics surrounding the flow of knowledge and its management but to also expose the
wider structural and cultural dynamics surrounding the assessment. The technique has
its roots in Epplier’s (2008) ‘knowledge application” approach which focuses on the
type of knowledge applied to a certain process stage, but draws on Egbu et al.’s (2011)
concern for specifics of the knowledge (documents, databases) and in observing the
processes, roles and competencies of the stakeholders involved. The research follows
two styles of mapping both considered by Vestal (2005) as 1) knowledge classification
approach and 2) organisational network analysis. The latter is more visual and focuses
on the flow of knowledge reflecting the relationships between stakeholders, identify
who was involved in the assessment and define what role they played. From this it is
possible to understand what knowledge the stakeholders hold, require and their
preferred method of transfer. Coding around established categories of knowledge
management were adopted to understand the types of knowledge allowing for the
explicit (associated with codified knowledge) and implicit (including tacit, associated
with subjective knowledge) to be reflected and considered through the lens of Nonaka
and Takuchi (1995) Knowledge Transformation Framework which helps establish an
understanding of the quality and impact of its transfer. The strength of the flow of
knowledge around the consideration of the BSAM during the project and its
transformation between explicit and implicit reflects a key indicator of its internalisation

by stakeholders important to support increasing literacy levels. This approach to



knowledge mapping is tailored to reflect the context rather than simply relying on one
established technique and whilst applying functionalist structure to analysis it is

conducted to support a wider C-GT approach by permitting cross examination.

Identifying a suitable project structure

Understanding how sustainability assessment relates to the phases of the project
is an important first step in comparing the case studies. The process map reveals the
depth and sophistication of the assessment process, highlighting through comparison the
level of alignment achieved with the wider project’s management. Appendix 1 shows
the activities identified for each case study during the interviews, and aligns this to the
project phases using RIBA Plan of Works 2007 as a common structure. This structure
represented the contemporary version from the RIBA at the time the research was
initiated, and respondents during the interviews in phase 1 were consulted over whether
this was preferred to the project structure outlined in PMBoK. It was clear from these
discussions that the later would hold wider recognition as a project structure with a
greater number of professionals.

Sense-checking workshops

The structure was sense-checked during two workshops held in 2009 to explore
the wider implications of the early findings from the first three case studies. The
stakeholder maps for each project were discussed, with examples provided to showcase
the nature of the emerging knowledge maps. The workshops sought to explore with
senior professionals and experts to help shape the next phase of the research,
contextualise and to elicit characteristics which could feed into practice to aid the flow
of knowledge as BREEAM adopts a more framework approach. One workshop was
held in London attended by 24 and another in Loughborough attended by 21 and across

the two attending were senior executives from BRE, UK Green Building Council,



BREEAM assessors, sustainability advisors, LEED assessors, executives from large and
small contractors, architects focused on sustainable design and several academics

invited as they were recognised as leading authors on the subject.

Background and evaluation of case studies

Schools project

A reactive approach to managing sustainability is demonstrated where the
assessment was applied to check that building performance complied with the minimum
sustainability targets set by the funders. Procured and managed through a Public Private
Partnership, six primary schools in Scotland were delivered from inception in 2001 to
completion in 2009; with the project deemed as a success on many traditional project
management indicators (budget, time, quality, health and safety, user satisfaction). The
client body aimed to align with what they saw as an emerging agenda in 2001, but when
the project reached completion in 2009 it can be viewed as failing to keep pace with the
evolving sustainability agenda and assessment practice. The process mapping revealed a
simple linear progression of the assessment activities across the project phases
illustrated in Appendix 2 with limited depth described for each activity in Appendix 1.
A basic set of activities at the projects inception stemmed from the decision to apply
BREEAM and then set an initial target of ‘Good’ with interviews revealing a reactive
approach to sustainability and management through its limited consideration during
project meetings and decisions. Figure 1 displays the stakeholder involvement grid
revealing the client representative leading the process in its initial stages, but that the
prime-contractor assumed the role of key decision-maker following their appointment at
stage C. The stakeholders order reflects the perceived importance of those engaging in

the BSAM’s within the project based on the phase 1 interview and follow interviews in



phase 2. Despite the design team and BREEAM assessor independently identifying
areas to improve the design these were not realised or shared with each other due to the
provision of no incentive in the contract to seek changes. The prime-contractor acted as
the knowledge broker between the BREEAM assessor and the design team, and failed
to pass on feedback from the assessor’s preliminary assessment at stage D resulting in
the design team being unaware that by focusing on a limited number of credits relating
to energy efficiency (roof and window insolation) and water efficiency that a Very
Good rating would be achieved. The restricted opportunity for discourse and likelihood
to identify improvements in the design can be attributed to the prime-contractor
obstructing the flow of knowledge. Interviews revealed that the prime-contractor
viewed the assessment as an add-on, standalone assessment applied to perform an audit
to ensure the Good rating agreed in the contract was delivered. The BREEAM assessor
retrospectively concluded that this target rating was too low and that the client
representative had not sought advice on its suitability or how to use BREEAM as a

framework to help improve the emerging design and seek to improve the rating.

Insert Figure 1: Stakeholder involvement grid for Schools project

University campus building project

The Campus project represented a proactive approach to managing sustainability
where assessment was applied with a view to improving the buildings performance
during its development. The project started in 2006, with construction commencing in
2008 and completion in late 2009 (opened in 2010). Sustainability was placed as a
priority from the outset and the project was managed through a PM consultancy
employed directly by the estates department (reflected in the depth of activities in

Appendix 1). The assessment was viewed as part of the development process with a



desire to go beyond the BREEAM criteria offered and to explore how to make the
assessment work better for the universities ambitious strategic sustainability objectives.
The interviews revealed a client and wider team who reflect an emerging awareness of
the role sustainability assessment can play in shaping the overall development of the
building. The team were willing to be flexible, reflect and learn as the project
progresses recognising the value of delivering a more sustainable building not just
within this project but to help shape future campus projects. A sustainability advisor
was appointed early in the project to help develop and deliver a broader view of
sustainability and to guide the client towards a BESPOKE BREEAM criteria supported
by additional assessment methods to reflect the university priorities (such as carbon
accounting supported by through the Carbon Trust). The process mapping in Appendix
2 reveals an assessment process which is aligned with the project process and actively
considered to help shape project decisions. A commitment to an improvement culture
was evident in the consideration of the preliminary assessment conducted at stage D
which showed a predicted BREEAM rating of Very Good but with the potential to
improve to Excellent through targeted credits related to energy efficiency and
biodiversity. The project meetings provided a high level of discourse and interaction
between the team with a focus on understanding the implications of chasing these
credits, benefits for the building and identifying design solutions. A reflective process
was observed across the project process with the team regularly revisited and this is
seen in overlapping assessment phases in Appendix 2. This is showcased in the level of
engagement in the stakeholder involvement grid (Figure 2) between the broad project
team across the process but the benefits are highlighted best around the consideration of
the preliminary assessment and the targeting of additional credits for construction

resource efficiency (from < 7.5 m3 per 100m? (two credits) to < 3.5 m3 per 100m?



(three credits). The sustainability advisor suggested that these credits would help
enhance the BREEAM rating and had a strong cost-benefit. The contractor was
involved in these discussions and from a practical perspective were happy to support the
changes required, and the client felt it represented a good lifecycle value for the project.
Similarly, energy efficiency was an aspect where additional credits were initially sought
and through discussion changes were identified where these could be achieved. The
collaborative nature of the design process with its regular meetings supplemented by
expert advice meant that opportunities for improvement were found with benefits
discussed and a consensus reached. This can be seen in the increased consideration for
passive design with 3 credits identified as being achievable through passive design
analysis (1 credit), free cooling (1 credit) and low and zero carbon technologies (1
credit). These required changes to the design, but through energy modelling and
collaborative discussions amongst the team the benefits were established for the
lifecycle of the building. The other credits identified focused on ecological value with
two additional credits found by employing an ecologist to conduct a survey and then
responding to their recommendations. It is possible to see the high level of engagement
in the project going beyond mere informing, with many stakeholders being actively
involved in advising and being consulted. The extent of the improvement achieved
when the project was assessed formally post-construction resulted in discussions with
the BRE about whether to apply for an ‘Outstanding’ rating although this was not

pursued partly due to the changes made to BREEAM in 2014.

Insert Figure 2: Stakeholder involvement grid for Campus project

Regeneration project

This case study represents phase 1 of the Greater Middlehaven Regeneration

Programme in Middlesbrough, UK. Sustainability was a key part of the project vision



from its inception, but it was with the appointment of the developer BioRegional
Quintain Ltd (2010) in stage D where a comprehensive approach based around the One
Planet Living Framework was applied by the developer to deliver the highest
sustainability performance possible realised through a sustainability action plan (Desia
and King 2006). This provides a clear vision, objectives, targets and assessment
methodology with various methods applied across the project process to aid decisions.
This marks a step-change in thinking, moving sustainability from being an add-on to
current practice to its incorporation in every decision with an aspiration to deliver the
best it can beyond legislative targets and as a core consideration at project meetings and
routinely monitored. The developer aimed to challenge the project team and supply
chain to be innovative in their practice, with the action plan providing explanation and
guidance to support a change in culture.

Phase 1 started in 2008 but due to the economic down turn this was downscaled
to the completion of only one block called ‘Community in a Cube’ in late 2011. Despite
this, the building achieved the highest sustainability standards (Ecohomes Excellent
target) however commercially it has failed to promote further development. In
November 2011 BioRegional Quintain Ltd announced they would no longer trade, but
BioRegional Development Group carrying on the One Planet Living framework
approach acted as the sustainability consultant for the London 2012 Olympic Games
and applying the same management principles. At Middlehaven, BREEAM was
applied, but as one of many assessments such as ecological footprints for both materials
and future residents, carbon footprint, travel assessments, health and wellbeing
assessments, social and economic impact assessments (outlined in Thomson et al.

2014). The approach has been praised but concerns have been raised about the



commercial viability for future projects of applying such a holistic view of
sustainability (Daothong and Stubbs 2014; Epstien et al. 2011).

What sets this project apart is the broad engagement around sustainability and its
assessment with wider stakeholders such as community groups, as seen in the
stakeholder involvement grid in Figure 3. Stages A to D (managed by Teesside
Regeneration Company) experienced wide stakeholder engagement and from stage E
onwards the developer actively sought to engage stakeholders in the consideration and
delivery of assessments for planning, design, post practical completion, and post-
occupancy as part of a wider methodology based around their sustainability action plan.
Highlighted was the role played by specialists within the developer’s team specifically
to manage the delivery of the action plan across the project led by the sustainability
project manager and supported by their team (sustainability integrator, and assessor).
Their expertise provided an understanding of the overall aim of the action plan, but also
technical knowledge related to the specifics of the individual assessments and their
requirements. It was apparent that engagement levels went above simply informing with
many stakeholders engaged in advising and being consulted about the assessment and

its implications.

Insert Figure 3: Stakeholder involvement grid for Regeneration project

College building project

This project represents the delivery of a contemporary low carbon building for a
Further Education College which was completed in 2016. The research sought a
comparator project which was proactive in approach to managing sustainability and was
reflective of best practice. This project was one of the first to achieve the BREEAM
2014 new construction assessment rating of ‘Outstanding’ and was nominated as a

finalist for the BRE awards in 2016. It represents the closest to the framework approach



being currently advocated by the BRE with BREEAM being central to the management
of sustainability and its assessment. A two story steel frame building designed for
teaching sought to reflect the Colleges sustainability ethos and polices, with a
commitment to embed these across the stages of the lifecycle. They recognised that
embedding sustainability in the design process was key to delivering the intended
passive design strategy focused on utilising thermal mass and enhanced technological
efficiencies with a building management system (BMS) to control and monitor the
building. The appointment of a developer who specialises in building services reflects
this commitment, in addition to the inclusion from the outset of a sustainability advisor
as a project partner to provide advice around the BREEAM criteria. The building’s
BMS is linked to the wider campus’s BMS to aid the management of the building by
estates department and a focus placed on encouraging positive energy behaviour
through the display of the results to building users. This shows a commitment to
managing the whole life of the building and retains sustainability during the project
phases and beyond.

A target BREEAM rating of Outstanding was applied from project inception and
formed the basis for the design and project decisions which followed (Appendix 1).
This shaped the criteria for selecting the contractor and wider team, and success was
determined by achieving an Outstanding award in the completed building. BREEAM
formed the framework around which the design and wider project could develop, with
strong leadership provided from the client body to the extent that during the design
process it was widely reported that the functionality of the building for teaching was
compromised to protect the Outstanding rating. It was observed that preliminary
assessments were applied at a number of stages to ensure the delivery of the rating as

opposed to providing an opportunity for improvement as in Campus project.



The College project showcases the role of a sustainability advisor brought in
from the outset as a project partner to guide the team in the application of BREEAM
and to help achieve the Outstanding BREEAM rating. The stakeholder involvement grid
displayed in Figure 4 reflects a similar number of stakeholders being engaged than in
the Campus and Regeneration projects but it is possible to observe a lower level of
those consulted in shaping the approach of sustainability within the project (i.e. what
level to aim for, how to go about it, the implications for the project). The interviews did
not reveal this as a problem for the project team, as they felt actively informed and
displayed confidence that those guiding and advising the sustainability direction of the
project were doing a good job. The team whilst not being consulted to the same degree
displayed a stronger satisfaction of the merits of the sustainability agenda with many
displaying experience from previous projects which achieved high BREEAM ratings.
This confidence can be seen in the willingness to accept the innovations in design and
technology, and in fewer stakeholders feeling the need to get involved in the detail

around the assessment to the extent seen in the other two case studies.

Insert Figure 4: Stakeholder involvement grid for College project

Analysis of the knowledge mapping

Understanding the sources of knowledge and being able to classify these is an
important aspect of preparing for knowledge mapping. For each assessment phase
different types of knowledge were identified i.e. explicit (e.g. document based) and
implicit (be it values and requirements of stakeholders, expert knowledge; or tacit
knowledge provided by individuals past experiences). Appendix 3 illustrates an

example of the classification of knowledge sources for the Campus project during the



selection of sustainability issues, but this was replicated across all four phases for each
project revealing a contrast in the number and variety of explicit sources drawn upon by
stakeholders. The Schools project noticeably drew on around 50% less explicit sources
than the Campus project, 70% less than the Regeneration project and about 50% less
than the College project. Another important observation was the degree of similarities in
the levels and patterns observed for the Campus and College projects. Greater variation
was observed in the support provided from implicit sources. The Campus, Regeneration
and College projects reflected a reliance on implicit sources of knowledge both in terms
of expert knowledge from advisors and consultants, but also tacit knowledge emerging
from drawing on previous stakeholder experiences. The Schools project displayed a low
reliance for expert and tacit knowledge across all assessment phases, partly due to the
lack of awareness and low literacy levels held within the team, and also due to the
isolation of the BREEAM assessor in relation to the communication pathways which
restricted their ability to share expertise with other stakeholders.

The next step of the knowledge mapping was to identify what knowledge was
held by each of the stakeholders during phases of the assessment and the drivers which
exist to stimulate the flow of knowledge between them. These were contextual for each
case study, but analysis revealed that there was a high degree of similarity resulting in a
generic set of drivers which were ranked with respondents during follow up interviews

and displayed in Table 3.

Insert Table 3: The top 7 ranked key drivers stimulating knowledge flow for the phases

of sustainability assessment

The research acknowledges that different knowledge mapping techniques have

advantages in helping reveal different patterns captured by the two types applied 1)



knowledge classification approach illustrated in Appendix 3 and 2) a visual
organisational network approach. The knowledge sources could then be mapped with
those stakeholders who held it, the pathway which was described for its transfer, the
stakeholder who received it and the driver with which its flow was responding. Table 4
demonstrates this for the Campus project revealing the strong reliance on expert
knowledge during issues selection. This exercise highlights the range of stakeholders
who can contribute to the decision-making process, and the need for various exchange
mechanisms to facilitate transfer through a mix of formal and informal pathways.
Analysis shows that the Schools project relied on a smaller number of knowledge
sources, resulting in fewer stakeholders engaging and less exchange mechanisms
resulting in a reduced flow of knowledge. Those managing the process were seen to
have limited awareness or pressure to deliver on the key drivers and therefore lacked the
necessary stimulus to exchange knowledge. The other three projects reflected greater
awareness of the drivers and with stakeholders actively seeking the knowledge to help
their understanding or even aid decisions. The College project revealed that as the
stakeholders display more experience with BSAM’s they feel able to contribute due to
their ability to draw on their own experiential learning and therefore draw on less

explicit sources such as guidance documents.

Insert Table 4: Knowledge map for expert knowledge during issues selection (Campus

project)

A more visual network based technique better demonstrated the dynamic nature of its
flow and better reflects the points of its transformation when supported with the
narrative from the interviews. Figure 5 illustrates this style of knowledge map focusing

around the assessment phase and drivers which stimulated the flow of knowledge. The



example provided is a knowledge map for the driver ‘project constraints’ (for
assessment phase) for the Campus project showing key-decision maker, knowledge
sources and holders and the pathways of transfer and recipients. This example helps to
tell the story of the client representative drawing on the sustainability assessor to guide
the process using their expert knowledge based on training and experience. It also
shows the sustainability assessor liaising with the developer to exchange knowledge
about how to overcome challenges set by the project context. Exchange of knowledge is
also observed between the assessor and the tool developer (BRE) showing their role in
advising especially for BESPOKE criteria. The client representative also engages with
the project board regarding the assessment, in addition to consulting explicit sources of
knowledge such as project reports and documents. A bio-directional flow of knowledge
between the stakeholders with the right ones engaging with each other at the right time
with appropriate knowledge is clearly evident. The maps highlight the importance of
considering explicit sources during decision making, but significantly illustrate the
importance of implicit sources exchanged through two-way discourse between project
stakeholders. The Campus project displayed this organically partly due to the inclusive
project environment promoted by the client body with the team encouraged to seek
knowledge and learn from each other through informal pathways, as well as formally
through the project meetings. Figure 5 is just an example, but a similar pattern was

found across all the phases of the assessment.

Insert Figure 5: Example knowledge map for the driver of project constraints during

assessment phase (Campus project)

In contrast, Figure 6 provides an example for the Schools project reflecting the

same driver of project constraints for the assessment phase revealing that although there



is a web reflecting an active flow of knowledge, closer analysis reveals a one-way flow
with the prime contractor at the centre. There is no opportunity for feedback or transfer
of implicit knowledge to the design team or other stakeholders to help improve the
design due to the blockage caused by the prime-contractor. The sustainability assessor is
very much outside of the wider web of knowledge, and for important stakeholders like
the designers they are not encouraged to engage in a two-way flow of knowledge with
the prime contractor about the assessment.

Insert Figure 6: Example knowledge map for the driver of project constraints
during assessment phase (Schools project)

The Regeneration project displayed similar patterns to the Campus project
across the maps but was more structured with the developer aiming to formalise a
project environment which promoted meaningful exchange of knowledge around the
sustainability action plan. Whilst the College project shared many similarities, it was
apparent that a higher level of sustainability literacy existed resulting in a reduced
number of explicit sources being consulted. An increased frequency of informal
interactions was observed between stakeholders at key points but especially during
BSAMs implementation and in the consideration of results. The interviews reinforced
the point that in the more contemporary projects, stakeholders felt more comfortable to
contribute based on their experience from previous projects again reflected through the
bio-directional arrows in the maps across the later three projects, highlighting the value
of experiential and social learning.
The knowledge maps helped to emphasise the role played by sustainability experts, such
as the sustainability advisor, employed to contextualise their expertise drawing heavily
on passing implicit knowledge. This role was different to the BREEAM assessor, and in

the Campus and Regeneration projects was seen as novel with the later further



supplementing this with a sustainability project manager and a site based integrator. The
College project reflects the standardisation of this professional role in progressive
projects and an acceptance of their guiding role.

The dynamic nature of knowledge, its transformation and opportunities for learning

Using two different styles of knowledge mapping around 1) knowledge
classification and 2) a visual network approach helped to explore patterns in a complex
web highlighting not only the need for decision makers to identify the right knowledge
source and ask the right questions, but to ensure that effective pathways are provided to
ensure that a wide stakeholder group can make a contribution or at least be exposed thus
promoting learning. In all of the case studies, it was clear that a complex flow of
knowledge takes place which is dynamic by nature, ever changing and with the
pathways of exchange existing in multiple forms maximising the flow and potential
transformation of knowledge greatly enhanced the assessment process (aligning with
Nonaka and Takeuchi 1995).

Socialisation was a key component within all but the Schools project where the
opportunity was restricted by the project structure. The Campus and Regeneration
projects produced the most complex maps highlighting the high level of knowledge
exchange between stakeholders reflecting high levels of socialisation resulting in the
transformation of knowledge from tacit to tacit, but then the internalisation of this
knowledge within the stakeholders to be transferred back into explicit knowledge
through documentation. This reflects evidence of increased understanding and learning
amongst stakeholders. In the Campus project it is possible to see directly the benefits
that socialisation had in relation to the way the preliminary assessment was considered
by the team as they worked with the sustainability advisor to target specific credits for

improvement in order to achieve the Excellent rating. The frequency of meetings and



their inclusive nature provided the context around which team members could explore
together the benefits and implications for the design of chasing specific targets. The
socialisation with each other, as well as the access to the expert knowledge of the
sustainability advisor meant that decisions were made together fostering social, mutual
and on an individual level experiential learning. In the Regeneration project,
socialisation was a recognised component of the project, with stakeholders encouraged
to engage in aspects of the project which would not traditionally involve them
professionally with a view to learning and potentially contributing. The College project
displays a slightly reduced level of socialisation with project stakeholders becoming
more comfortable with the use of sustainability advisors to supply expert knowledge
directly to shape project decisions. This has the potential for stakeholders to stop asking
questions and that this could diminish the socialisation and therefore lessening the wider
learning experience through a lower flow of tacit knowledge. Whilst this wasn’t seen as
a critical issue in the College project, interviews with team members did suggest that it

could be a problem moving forward.

Discussion and recommendations for future practice

Analysis of the first three case studies revealed themes which were explored
during the two workshops held in 2009, and though interviews continuing up till 2017
enabling reflection on contemporary practice and the College project. BSAM’s are
slowly becoming accepted in practice but four key elements were identified as
necessary to facilitate its further evolution: 1) sustainability leadership within the
project; 2) a framework approach aligned with project management; 3) an improvement
focused culture and engagement and 4) a management strategy for promoting

knowledge flow.



(1) Sustainability leadership within the project

The project lead has a key role to play in providing leadership for project
sustainability and the priority placed on the role of the BSAM. Evidence from across the
case studies showed that depending on the project stage this can come from the client
representative or project manager. The Schools project demonstrated a lack of
sustainability leadership both in the early stages through the client representative’s lack
of understanding and in later stages when the prime-contractor displayed apathy for the
agenda. This can be contrasted with the passionate championing of other important
agenda’s such as health and safety or site waste management. Opoku et al. (2016)
reflected on the fact that leadership for sustainability in construction often fails to move
from strategic to operational focus potentially leading to its de-prioritisation in projects.
Quinn and Dalton (2009) argue that achieving leadership at an operational level
depends on the ability of the leader to frame the concept for the team and build capacity
in their system and culture to support it. This was clearly lacking in the Schools project,
but can be found in the other three case studies. Stoughton and Ludema (2012) argue
that setting the sustainability context is key in the initial stages and that managers need
to translate the organisations sustainability goals into manageable tools and programs so
that it transcends across organisational, functional and individual levels. The
Regeneration and College projects both demonstrated leadership which translated the
concept across the levels with management protocols and tools best illustrated by the
sustainability action plan in the Regeneration project. The more organic approach found
in the Campus project was the result of the project leaders learning as the project
developed, however the provision of a strong context in the initial stages enabled the
team to understand the rational for the direction taken and fostered capacity to support
the process. The project leads displayed leadership through their ability to interpret how

sustainability was linked with their project and wider systems, and this helped the team



embrace organisational change; a trait found also in the Regeneration and College
projects. These were concepts explored by Metcalf and Benn (2013) who argued that
the complexity of sustainability and its implications for organisations requires
leadership which can achieve complex problem solving. This requires a high level of
sustainability literacy from either the project lead or through its provision by the
advisor.

A key aspect of successful leadership was observed to be the recruitment of
project teams who are committed and can display literacy for sustainability. This can be
seen in the Regeneration project through the selection of an innovative developer with a
formalised sustainability vision, and in both the Campus and College projects where
team members were selected on the basis of a track record and willingness to engage.
The selection of a team who were likeminded and ‘get’ sustainability provides an
important basis from which to influence others (Robertson 2017). In this case it
removes unnecessary resistance and facilitates the project lead by bringing in expertise
to help deliver complex ideas. The recognition of drawing on experts in the form of
sustainability advisors to fill knowledge gaps demonstrates a strength in leadership and
aligns with the findings of Egbu et al. (2005) who stressed their importance to ensure
organisational sustainable competitiveness.

The Campus and College projects shared many similarities, with the more
contemporary project revealing a shift in leadership which is less about changing
culture and more about progressing an increasingly accepted view of sustainability as a
project requirement. The Campus project reflected leadership focused on changing
culture within the industry, an aspect formalised in the Regeneration project. Rees
(2009) and Robinson and Cole (2015) stress the importance of leadership in changing

the culture around sustainable construction, and this is re-emphasised in Cooper (2018).



(2) A framework approach aligned with project management

The move by the BRE to promote a framework approach around which
BREEAM can help promote sustainable practice was very much observed during the
later three case studies. The Schools project was reflective of practice in the early
2000’s where assessments were viewed as a project add-on applied as an auditing tool
to ensure compliance with funding requirements. The Campus and Regeneration
projects represent those starting in 2008-09 with assessment beginning to be regarded in
good practice projects as aligned with the projects development. The Campus project
reflected a client body who understood this, but it was the sustainability advisor who
helped them utilise the assessment framework (indicators and tools) and ensure it was
aligned with the key points in the project process. The Regeneration project
demonstrated a management approach specifically developed with the assessment at its
heart supported by the sustainability action plan and its role as a core project document.
The One Planet Living Framework provided a common set of indicators to consider
across all project phases, with the action plan outlining the implications for the project
in a language which was tailored for their professional needs and project phase. This
approach differed from the Campus project, as this was a pre-existing approach trialled
on other projects. The action plan was further supported through a project intranet to
facilitate the exchange of explicit sources of knowledge and ensuring access is provided
to project team members. This approach at the time was unique and promoted by an
organisation who were trying to carve out a niche in the market.

Devuyst (1999) outlines that sustainability assessment should be applied as a
methodology that can help decision makers decide what actions they should take or not
in an attempt to make society more sustainable. Such a role can be seen in the adoption
of the framework approach adopted within the College project which set to deliver best

practice but which was aligned with convention without challenging the paradigm or in



seeking to add any unique criteria (as witnessed in the Campus project). Concern was
raised that if BSAM’s are applied in too uniform a way they will reduce the need for
stakeholders to question the implications for the building’s design. Being able to
question and explore was observed as a key benefit in the approach adopted in the
Campus and Regeneration projects resulting in improved sustainability outcomes. The
Campus project reflected a more organic approach with a client who wanted to progress
their own practice by learning from a sustainability advisor and encouraging a
questioning culture within a framework approach. The Regeneration project sought to
be innovative through a new paradigm inclusive of but beyond BREEAM around a
framework reflecting One Planet Living.

Oliver and Pearl (2018) recent publication re-emphasised the importance of
viewing assessment as a process based approach stressing that there are wider benefits
beyond simply the delivery of a more sustainable building. Quinn and Dalton (2009)
argue that broad and deep stakeholder engagement is essential within organisations to
establish the capacity within the system and culture of an organisation to deliver
sustainability. Care needs to be taken that the framework emphasises the benefits of the
process ensuring that engagement retains the ability to question and innovate in this

context with the framework

3) An improvement focused culture and engagement

The research found that a framework approach can realise its potential, but only
if an improvement culture is created which promotes the opportunity for knowledge to
flow thus enabling learning opportunities. The relationship between continuous
improvement and sustainability has been explored in a number of contexts within the
literature (Eccles et al., 2014; Bertels et al., 2010), with Linnenluecke and Griffiths

(2010) arguing that fostering such a culture is a complex task given the varying



organisational objectives. Silvius and Schipper (2014) highlight this challenge in the
project context arguing that sustainability conceptually challenges and often opposing
principles of project management. The Campus project provides an example where the
traditional indicators for success changed to different criteria reflecting cost, quality and
time but with the addition of concern for the projects wider impact. This sparked a
knowledge centred culture with like-minded professionals selected to work together to
achieve the best they could within the envelope presented. The Regeneration project
was more prescriptive in its approach but a similar culture was promoted supporting
social, mutual and experiential learning amongst stakeholders. This can be evidenced in
both projects through the knowledge maps reflecting high levels of sharing revealing its
dynamic and often opportunistic nature with interviews regularly citing the value of
allowing the stakeholders to enjoy accessibility, openness and transparency during
decision making as it creates opportunities for improvements but also supports
individual and organisational learning. This aligns with Quinn and Dalton’s (2009)
understanding that deep stakeholder engagement is the key to promoting sustainability
within organisations; a connection made in the context of BSAM around mutual
learning by Mathur et al. (2008). Engaging the stakeholders creates an interest and
promotes a desire to improve with a move towards co-production of knowledge and
sharing of decisions; a concept recognised for a long time within environmental
assessment (Pope et al. 2004) and is a key contribution too double and even triple loop
learning (White and Noble 2013).

The engagement hierarchy (inform, consult, involve, collaborate and empower)
provides a useful lens around which to reflect on the extent to which this is achieved. It
is possible to view the experience of both the Campus and Regeneration projects and

showcase an open, transparent and collaborative environment where stakeholders feel



they can participate and contribute and in some instances get close to empowerment.
The Schools project on the other hand reflects a low level of engagement which can
only be classified as informing. The College project provides a key point of interest as it
reflects strong engagement but it is possible to observe that in terms of the hierarchy
this is lower than the Campus and Regeneration projects reflecting involvement and in
some cases collaboration in the consideration of sustainability and its assessment. This
is reflected in the reduced flow of knowledge through the knowledge maps, and is
another indicator of a team with a higher sustainability literacy baseline who are happy
to allow sustainability advisors to provide expertise and thus lowering the need for high
level engagement. Kohler (2018) argues that new knowledge will increasingly be co-
produced through trans-disciplinary approaches due to the decreased levels of certainty
as project decisions get more complex, a point further emphasising the need for
promoting more developed forms of engagement.

Sustainability advisors enable the project manager to be more strategic and less
focused on the detail surrounding the BSAM’s. The more contemporary project reflects
the mainstreaming of the agenda but caution emerged during interviews over the
willingness to let the sustainability advisor simply take the lead and to not question their
advice. This was contrasted with the Regeneration and Campus projects stakeholders
feeling of empowerment to ask questions and even challenge advice which was
provided as part of their learning process. This reflects the increased acceptance of the
role of expertise, but opens the potential for blind acceptance from stakeholders
therefore limiting the opportunities for innovation and learning.

The project manager is identified as playing a key role by encouraging an
improvement culture, determining the level of engagement and in maximising the

opportunities for learning. A key attribute of a project manager is to be able to



understand the needs of the stakeholders and to facilitate the flow between them and
enable pathways to develop (Freeman, 2010). It was apparent in this research that the
project managers have played a key role in achieving this in the Campus, Regeneration
and College projects breaking down some of the perceived norms in construction which
are often used to limit innovation and new ways of thinking. Sage (2016) argues that
often non-human expertise held in existing policies, processes and technologies act to
constrain knowledge flows from progressing sustainable practices. This can be seen in
the Schools project, and to a certain extent in the Campus and College projects where
the BSAM’s were still applied in the context of conventional practice. The Regeneration
project is where the developer and project management were able to break down the
traditional ways of doing things and reinvent the non-human knowledge by new

protocols and ways of doing things.

(4) Management strategy to promoting knowledge flow

The knowledge mapping revealed a dynamic flow of knowledge reflecting a mix
between explicit and implicit sources and where successful a bio-directional exchange
between stakeholders. The case studies illustrated that when successfully managed
suitable pathways present both formally structured and permitted organic informal
engagement. This is important for not only ensuring that the decisions taken are
inclusive, transparent and agreeable; but also to ensure that the decisions made are
supported by appropriate knowledge which is accessible and interpreted effectively by
relevant stakeholders. Enabling stakeholders to contribute to the flow of knowledge on
their own terms is the most effective and democratic way to achieve this, as opposed to
management assuming which knowledge they need or even who they presume hold it.
This aligns with van Buuren’s (2009) call for inclusive knowledge management as a key

part of collaborative approaches.



The Schools project highlighted that when barriers were placed on the flow of
knowledge between the BREEAM assessor and the design team this limited the
potential to improve sustainability performance of the schools but also withdrew the
opportunity for learning. Indeed, analysis of the other case studies revealed that
ensuring discussion and access to the flow of knowledge provides often unexpected
paths to knowledge (even for those who hold it) highlighting the importance of an
inclusive culture which encouraged questioning. These are principles stressed by du
Plessis (2007) in the context of knowledge management in promoting innovation. The
contrast between the Schools and other projects highlights the importance of a mix of
formal and informal pathways to provide the dual needs of structured knowledge
provision as well as facilitating opportunistic contributions and exchanges.

The Campus, Regeneration and College projects highlight the connection
between a strong flow of knowledge surrounding BSAM’s and resultant improvement
in the sustainability performance of the buildings. The potential this offers requires that
consideration is given to a knowledge management strategy established around an
integrated codification and personalisation strategy (Hansen et al. 1999). Although this
terminology was not cited during the interviews, it was possible to see recognition of
the importance of ensuring that explicit knowledge was codified and available both
when required and to effectively capture, store and enable retrieval of appropriate
knowledge when generated during the assessment process. The Regeneration project
highlighted the project intranet as going some way to enabling access on an ad-hoc
basis and in its ability to store knowledge in a variety of forms. A personalisation
strategy is also necessary to enable the access and opportunity for a range of
stakeholders to participate when necessary and through socialisation. By identifying the

project manager at the heart of most of the knowledge maps in these three case studies it



reveals their key role in identifying the relevant stakeholders; in understanding their
role, preferences and identify suitable mechanisms to facilitate their engagement with
the process. The mapping revealed that this can occur through a mix of formal
meetings, workshops, seminars, informal meetings, and the encouragement of informal
contact even through social networking capabilities through discussion boards and
virtual meetings. Maximising the opportunity for knowledge to be exchanged in a
number of forms, to allow stakeholders to choose which they wish to participate in (as
long as confidentiality is not breached). The Regeneration project reflected a growing
alignment with good practice in knowledge management and recognition of the value of
a commitment to socialisation such as meetings, workshops, informal discussions etc.

The key benefits of achieving a high level of engagement and a strong flow of
knowledge between stakeholders is the raised potential for learning which was
demonstrated in Campus and Regeneration projects. A key indicator of this was in the
high level of transformation of knowledge which was witnessed aligning with the
framework proposed by Nonaka and Takuchi (1995). This transformation can be
demonstrated in numerous ways but the best example can be through a stakeholder who
is able to receive tacit knowledge through exposure to being present at a meeting
considering BREEAM and its implications for the developing design, and at a later date
being able to demonstrate their learning by being able to write about it in a project
report and then advise a team working in another project.

Addis (2016) provides caution to reliance on knowledge purely sourced from
socialisation as it could be ill informed or be restrictive in its implications. This research
suggests that the sustainability advisor plays an important role in sense checking the
assumptions of other stakeholders in line with both the principles of sustainability and

their training and experience. The more stakeholders are exposed to the flow of



knowledge; their level of sustainability literacy should increase. The one inhibitor to
this is when the advisor becomes isolated from the team with little influence on shaping
the project as in the Schools project or as in the College project where the team relied
on their specialist knowledge with the side effect that it dis-incentivised their desire to
ask questions or learn. In the College project the team trusted the sustainability advisor,
their knowledge and judgement resulting in a positive outcome but this will not always
be the case as pointed out by Mogendorff (2016). This final point should be considered
in relation to Chan’s (2016) observation that expertise is not static but is interactional,
intuitive, incidental and continually evolving in the context of practice. Sustainability
professionals need to continue to evolve and retain their currency as experts and a key
way to achieve this is to be involved in a flow of knowledge with project stakeholders
so they can be shaped by the realities of practice. This needs to be seen in tandem to
their role as a guide, to sense check and promote the necessary experiential learning

amongst stakeholders important to promote their sustainability literacy levels.

Conclusions

The research explores the evolution of the application of BSAM’s and
specifically BREEAM in the UK as practice seeks to respond to calls to evolve away
from a traditional view as a stand-alone tool independent of project decisions and
towards a framework approach which can contribute to shaping the projects
development. The mid 2000’s saw a consensus from the likes of Cole (2005) and Kaatz
et al. (2006) that BSAM’s needed to evolve but only limited empirical evidence
regarding the extent of the transition has been achieved with enquiry instead focusing
on the coverage of indicators, application to different contexts, and on building
performance largely neglecting the need to consider the implications for project

management, wider role in promoting change and in encouraging learning. Recent



publications by Cooper (2018), Lowe et al. (2018) and Oliver and Pearl (2018) have re-
emphasised its importance. BREEAM as the BSAM with the longest development
history has shown arguably the earliest commitment to the framework approach
whereby good practice is promoted to move beyond compliance with project
stakeholders supported at key points in the projects development.

By exploring these case studies through the lens of knowledge management, it
enabled for knowledge and its flow to be viewed as a key indicator of the effectiveness
of this transition in promoting understanding and learning through stakeholder
engagement, mediation of views and knowledge transfer. Reflecting on the engagement
hierarchy it was possible to observe that the Campus and Regeneration projects
reflected the strongest levels of engagement between stakeholders across the projects
development with the assessment. They had the most developed knowledge maps,
involving the most stakeholders at key points in the project and this resulted in projects
which were able to identify opportunities to improve their sustainability performance
but importantly resulted in the highest level of observable knowledge transformation.
This aligns with the Knowledge Transformation Framework of Nonaka and Takuchi
(1995) highlighting particularly the value of promoting socialisation between project
stakeholders as key to promoting the opportunity for knowledge transfer and the
benefits of social, mutual and experiential learning advocated by the likes of Bond et al.
(2012) in the context of environment assessment and Mathur et al. (2008) in the context
of BSAM’s.

Four key themes emerged reflecting the importance of sustainability leadership
in setting the context, the need for framework approach around which the BSAM can
shape project decision making, the creation of an improvement culture formed around

engagement, and finally the development of a knowledge management strategy. These



are all necessary to facilitate the important flow of knowledge which emerges when
stakeholders are able on their own terms to reflect on their professional role, knowledge
requirements and their potential to contribute knowledge to help shape the process as
they see fit.

Great strides have been made in the last 15 years with the mainstreaming of
sustainability and the more aligned role played by of BSAM’s such as BREEAM in

progressive projects. However, three concerns exist moving forward:

1) Ensuring that BSAM’s contribute to decision making and don’t determine

them

As BSAM’s become more prominent in practice they have the potential to establish a
standard for sustainable development within the construction industry. This has many
benefits enabling alignment with national building regulations, common best practice,
ability to benchmark and encourage knowledge sharing. However, this research argues
that in developing the BSAM’s of the future, tool developers shouldn’t create an
approach which prescribes a sustainable building. The benefits of the framework are it
seeks to be a contributor to decision making and not a determinant. There is no one way
to design and construct a building, and aligned to this there is no right way to deliver the
principles of sustainability in that context. As a consequence, the only way to progress
this agenda is by developing stakeholders and professionals who have higher levels of
sustainability literacy able to navigate the challenge of delivering sustainable buildings
that retain the principles of the concept but which respect practical realities and
contextual limitations. The framework approach provides the opportunity to encourage
engagement amongst the stakeholders so they can contextualise the sustainable design
and construction recommendations around the requirements of their project. Promotion

of standards through BSAM’s has a part to play but if too perspective then a box ticking



culture is promoted which stifles innovation and runs the risk of inappropriate solutions
for the context of the building. This is a difficult tight rope to walk, and has the potential
for future tensions. BSAMs’ need to reward through their ratings systems to encourage
innovation, learning and best practice, and ultimately encourage the design of as
sustainable a building as is possible within the context presented. This aligns with
Oliver and Pearl (2018) who argue that context and players (stakeholders) can’t be
divorced from tools. The Regeneration project demonstrates where a developer with a
high level of sustainability literacy is able to adopt a more holistic interpretation of
sustainability in the governance of their project but are also able to accommodate a
BREEAM assessment within it. Sustainable professionals have the potential to facilitate
this, but BSAM’s have the potential to provide a framework around which wider
construction professionals can learn and achieve this through social, mutual and

experiential learning.

2) Overcoming stagnation by achieving stakeholder empowerment

Despite the move towards a framework approach increasingly being embraced
in progressive projects it is apparent there is a question about how to increase the uptake
amongst a wider number of projects. As it is unlikely that BREEAM will become a
requirement in the UK any time soon, there is a question about how else to achieve
increased engagement with the scheme. This research highlighted the importance for
enabling project stakeholders to engage with professionals who have stronger levels of
sustainability literacy with a view to passing on their emotional and technical
intelligence as well as enabling experiential learning which can benefit future projects.
This is why it is important that in engaging with BREEAM that project stakeholders
move beyond mere involvement and move closer to collaboration and ultimately

empowerment to maximise their learning. Through this they foster an association with



how the BSAM helped shape the project for the better and become an advocate. This
level of engagement can be seen in the Campus and Regeneration projects with
stakeholders taking away a strong learning experience which has seen them go on to

engage in more projects which involve BREEAM.

3) Overcoming the potential for engagement levels to drop as the sustainable

construction agenda matures

Concern exists that as BREEAM becomes more established that if the
framework fails to promote a learning and improvement culture then the benefits
promised to change practice and promote innovation will not be realised across the
wider industry. It is possible to argue that the College project represented a maturing
view of BREEAM but a more conservative view of sustainability than the organic
perspective of the Campus project or the radical approach of the Regeneration project.
In the later it’s the aspiration demonstrated to aspire to deliver as sustainable a building
as possible using its own framework supported by innovative and existing assessment
methods. Whilst achieving an Outstanding rating in the College project, there is a
concern that many of the project stakeholders were not as engaged as their counterparts
in the Campus project in particular. Despite displaying a higher level of sustainability
literacy, there was not the same hunger to learn and ask questions thus losing the
urgency of the situation which is a key concern of Rees (2009) and in Cooper (2018).
There is a clear need to aspire for empowerment in order to promote the desired
experiential knowledge as advocated above. The sustainability advisor played a key role
in the College project and whilst the increased acceptance and trust in their knowledge
is an important step forward there is a need to ensure that this doesn’t restrict the need
for project stakeholders to question and learn amongst the wider project stakeholders.

The experience found in the Campus and Regeneration projects showed that expert



knowledge has a key role in helping to engage project stakeholders and exposing them
to their knowledge and explaining the implications. A framework around which
engagement can take place aspiring to collaboration and even empowerment is where

the future of BSAM’s needs to head in order for learning and the innovation to prosper.

Limitations and future research

With the research focusing on the application of BREEAM with case studies all
in the UK, it is not possible to generalise specifically whether other international
BSAM’s would experience the same patterns found in this research. However, with
LEED sharing similar developmental roots to BREEAM it can be speculated that
lessons found in this research should be transferrable although additional research is
required for a comparative study. DGNB due to its more quantitative approach with
greater focus on the lifecycle would require a more in-depth study to explore
differences.

This research represents a starting point to exploring how BREEAM is applied
in practice and the potential exits to explore this through a wider sample. Four case
studies provide a purposeful sample and a more representative sample of the breadth of
practice would aid the progression of deeper understanding.

The research contributes to the growing understanding of expertise in
construction management represented through Addis et al. (2016). Sustainable
construction provides a strong context given the emergence of the sustainability
professional and their influence on promoting of learning amongst stakeholders. Further
exploration of the requirements to promote sustainability literacy levels provides a path

for future research.
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Table 1: Case study alignment with selection criteria

Criteria 1 Schools 2 University 3 Regeneration 4 College
campus building project building

Priority Compliance Good practice Aspirational Good practice

towards

sustainability

Approach to Reactive Proactive Innovative Proactive

assessment

Start date 2001 2006 2006 2013

Depth of Basic Advanced Deep Advanced

sustainability
criteria




Table 2: Stakeholders interviewed across 4 case studies

Case 1 Schools 2 University Campus 3 Regeneration 4 College building
study building project
Project 2001-2009 (6 2006-2010 Phase 1 2008- 2013-2016
time line | schools) 2012
Phase 1 Programme University Regeneration College project
manager (prime environmental manager lead (deputy
contractor)* manager (estates (regeneration Principal)
department)* company)
Project architect Sustainability
manager
(developer)*
Phase 2 Project architects | Project architect Project architect | Project architect

(two individuals)*
BREEAM assessor

Project manager

(contractor)
Client rep (council)
Facilities manager

Site manager

(contractor)

(senior)
BREEAM assessor
Main contractor

Site manager

(contactor)

Sustainability advisor

Sustainability
assessor

(developer
Sub-contractor

Sustainability
integrator (site

activities)*

Planner from
regeneration

company

Quantity Surveyor

Sustainability

advisor

*Contact retained and follow up interviews conducted until and post completion of project




Table 3: The top 7 ranked key drivers stimulating knowledge flow for the phases of

sustainability assessment

Selecting the

sustainability issues

Selection of
sustainability

assessment tools

Implementation of the

assessment

Consideration of

assessment outputs

1. Regulation

requirements

2. Client

requirements

3. Vision, scope and
desire for

sustainability
4. Planning context
5. Stakeholder values
6. Project context

7. Ability of the team

1. Funding
requirements

2. Planning
requirements

3. Regulation

requirements

4. Client

requirements

5. Availability of

tools

6. Market advantage

and reputation

7. Cost of
implementation of

the tool

1. Contractual

requirement
2. Mindset of team

3. Regulation

requirements
4. Ability of team

5. Implications on

project

6. Management of the

assessment process

7. Project constraints

1. Client requirement/

expectations

2. Planning

requirements

3. Regulation

requirements

4. Market advantage,
publicity and
reputation

5. Ability of the

assessor

6. Level of funding

requirements

7. Dissemination to

stakeholders




Table 4: Knowledge map for expert knowledge during issues selection (Campus project)

Source Holder Pathway Receptor Drivers

Expert knowledge | Sustainability Employed directly | Client body Client

of sustainability advisor to advise the requirements

tools client body Regulation
requirements
Project context

Expert knowledge | Sustainability Employed directly | Client body Project context

of delivering advisor to advise the .
Regulation

sustainability Carbon trust client body requirements
Vision, scope and
desire for
sustainability

Expert knowledge | Sustainability Employed directly | Client body Vision, scope and

of sustainability
concept and

assessment

advisor

to advise the

client body

desire for

sustainability




IAppendix

Appendix 1: Process map showing activities related to sustainability assessment across project

phases

Project Phases

Primary Schools

Campus project

Regeneration project

College project

Phase A: e Identification of e  Appointa e I|dentification of e Identification of
Appraisal the tool sustainability advisor sustainability issues by the tool (BREEAM)
(BREEAM) e Identify sustainability key stakeholders e  Set desired rating
e  Establisha issues e  Public consultation to (Outstanding)
sustainability e  Review of aid process e  Appoint
criteria Universities own e Shape early proposals sustainability
e  Set desired sustainability with a sustainability advisor
rating (Good) priorities and priority e Shape early
appraisal e  Consider and align proposals with
e  Establisha with Local Authority BREEAM rating at
sustainability criteria sustainability checklist core
. Identification of tool appraisal
(BESPOKE BREEAM)
e  Set desired rating
(Very Good)
Phase B: e Appointa e Addition of criteria e  Appointment of a e  Design teams
Design Brief sustainability set by Carbon Trust visionary master invited
and Phase C assessor for carbon planner e  large proportion
Concept e Meeting with assessment e  Redefine identified of selection
design team e  Appoint assessor sustainability issues criteria based on
e  Strengthening of e  Development of ability to deliver a
criteria on building master plan sustainable
performance (energy, | «  Submission for outline building (track
cost and water) and planning record)
priorities such as e  Public consultationon | ®  Stakeholders
transport and master plan engaged in design
biodiversity . Local authority, process
° Meeting with design regional development . BREEAM assessor
team sustainability checklist appointed
appraisal e Sustainability
e Environmental impact advisor sets
assessment requirements for
design criteria
Phase D: e  Pre-assessment e  Design team provide e Developers invited to e Developer
Design report evidence complete for selection process

Development

Pre-assessment
sustainability report
Identification of
design and cost
implications of
improving
sustainability
performance
Decision to increase
BREEAM target rating
to Excellent

development for
phase 1

2 design and
development
workshops (25
participants)
Selection of developer
BioRegional Quintain
Ltd based on their
sustainability vision
and management
approach

Revising of
sustainability issues in
line with One Planet
Living Principles
Development of
Sustainability action
plan

initiated

e Developers
interviewed and
those with
experience of
delivering high
rated BREEAM
building selected

e  Contracts signed
with stated goal of
achieving
Outstanding
building

e  Designand
development
team work
together to
deliver design

o Pre-assessment
sustainability




report

Phase E: Design team Focus on functionality Design developed to Focus on
Technical provide evidence of building for users reflect Code for functionality of
Design Collation of Pre-assessment Sustainable Homes building for users
evidence for report for BREEAM (Code 5/6 standard) and aligning
design stage and wider criteria Pre-assessment report BREEAM criteria
BREEAM Carbon assessment for Ecohomes Decisions taken
assessment with Carbon Trust Assessment of regarding
Compile report Design modification potential for inclusion of
for the team to maximise rating renewables energy solutions
Share report score technologies and materials
with team Energy
Preparation of assessments of
final BRE report the design with
view to BMS
Phase F-H: BREEAM criteria Embedding Review of costs for full Embedding
Production reflected in the sustainability criteria delivery of sustainability
information, procurement of into the procurement sustainability criteria into the
Tender materials. for materials, objectives in light of procurement for
Documentation selection of economic downturn materials,
and Tender contractors and revision of scale selection of
Action Selection of main of development contractors
contractor with Sustainability action Emphasis on
experience in plan to guide whole life costing
sustainable procurement and principles to
construction construction ensure
Emphasis on whole documentation operational costs
life costing principles Monitoring of are minimised
to ensure operational Ecohomes and OPL Requirements for
costs are minimised assessments BMS established
Phase J: Monitoring to Construction site Sustainability action Construction site
Mobilisation ensure that impact assessment plan used to guide monitored to
and Phase K: BREEAM criteria (health and safety, development of a ensure practices
Completion is reflected in the noise and transport) sustainability align with
construction plan Emphasis on construction plan BREEAM

construction quality
Monitoring Local
Authority check list
Monitoring and
auditing sustainability
performance during
construction
Assessment of
materials supplier
data sheets
Emphasis on
maximising potential
where possible
sustainability criteria
Post construction
review

Monthly meetings to
monitor performance
of sustainable
construction plan with
OPL

Appointment of a
sustainability
integrator to monitor
and oversee
compliance on site
with sustainability
action plan (materials,
transport, health and
safety etc)

Outstanding
Education of
students during
construction
phase through site
visits

Regular project
and stakeholder’s
meetings to
monitor progress
Site level
sustainability
champions seek to
ensure
compliance with
materials,
transport, health
and safety).

Post construction
review

Phase L: Post
Practical
Completion
(Use)

Post-occupancy
evaluation
review

Due to timeline,
no need for a
formal BREEAM
assessment post

Post occupancy
evaluation

Collation of evidence
for BREEAM
assessment

Collation of evidence
for additional

Sustainability action
plan used to guide
estates management
Sustainable
monitoring of actual
performance and
review meetings

Post occupancy
evaluation
Collation of
evidence for
BREEAM
assessment
Dissemination of




occupation but
indicators reveal
performance in
line with
expectations

BESPOKE BREEAM
criteria

Collation of
additional
sustainability criteria
Share with team
Prepare final
assessment report
Receive Excellent
rating, but current
reconsideration for
an Outstanding rating
Transfer of
sustainability criteria
into estate
management for
buildings operation

supported by a log
Record of implications
for maintenance,
refurbishment and
renovation
Preparation of
individual
assessments
(Ecohomes, Code for
Sustainable Homes)
Post occupancy
evaluation

Transfer of lessons
learnt through
dissemination

the success of the
project with
industry, policy
and education of
future students
BRE nomination
for awards
Working with
estates
department to
manage the BMS
and improve




Appendix 2: Project stakeholder involvement grid across project phase with stakeholder
assessment (Regeneration project)

All

bility
tools used in project

A

Ecohomes

Issues selection

Tools selection
Assessment
Consideration of outputs

RIBA phases

Additional assessments
for One Planet Living Principle's

Issues selection

Tools selection
Assessment
Consideration of outputs

Key

Involvement
No involvement

S

Middlesbrough Council

One North East

English Partnership

Tees Valley Regeneration Company
Master planners

Bioregional Quintain project manager
Architects

Cost consultants
Structural engineers
Sub- contractors
Suppliers

M+E

Environmental engineers
Renewable expert
Water expert

Landscape architect
Composting advisor
Transport modellers
Planning consultant
Ecologist

Artists

Poets

Sustainability manager
Sustainability integrator
Sustainability assessor
Tool accreditor

Estates management
Council transport officer
Council recycling officer
Retailers (potential)
Business community
Community groups
Restaurants and café (potential)

Middlesbrough College

RIBA phases

A B C
Y

L

Key decision maker

Responsible for overseeing activity
Responsible for conducting the assessment
Advising

Consulted

Evidence provision

Informed

Not involved

RIBA phases

FTAR-SIOTMOO®>

Appraisal

Design brief

Concept

Design development
Technical design
Production information
Tender documentation
Tender action
Mobilisation
Construction to practical completion
Post practical completion



Appendix 3: Classification of knowledge sources for Campus project (issues selection phase)

Type of knowledge

Classification of knowledge
sources

Source

Explicit knowledge

Planning and regulation
documents

Council’s strategic plan

Council’s planning regulations’
Council’s sustainability strategy
Environmental regulations (SEPA)
Building regulations and standards

Client based documents

Universities strategic plan

Universities sustainability statement and
strategy

Universities master plan

Project based documents

Project programme
Project budget

Facilities management requirements
and demands

Implicit knowledge

Stakeholders values and
requirements

Preferences of staff and student bodies
Building users requirements

Outcome of engagement with local
community, university, building users,
local authority

Mindset of the team

Expert knowledge

Expert knowledge of sustainability tools
Expert knowledge of delivering
sustainability

Expert knowledge of sustainability
concept assessment

Tacit sustainability related
knowledge

Past experience of sustainability
concept and assessment

Past experience of sustainability tools

Acquired knowledge relating to
sustainability and its assessment gained
through professional practice regarding
planning, design, construction, facilities
management and demolition

Tacit knowledge

Acquired knowledge gained through
professional practice regarding
planning, design, construction, facilities
management and demolition
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