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Abstract:
The global society is facing a huge sustainability challenge and the building sector is a major
contributor to its unsustainable course. Certification schemes for sustainable buildings are
powerful tools that have the potential to change the course of the entire sector. For this
potential to be effectively realised, the certification schemes need a clear and strategic
direction towards sustainability. This paper focuses on assessment of three of the leading and
most advanced certifications globally: BREEAM (BRE Environmental Assessment Method),
LEED (Leadership in Energy and Environmental Design) and LBC (Living Building
Challenge), by applying an SSD (Strategic Sustainable Development) approach and
developing recommendations for the certification schemes to contribute more effectively to a
strategic transition towards a sustainable building sector. The assessment shows that
BREEAM and LEED are examples of the most dominant and global certifications with a
large number of strengths and weaknesses from an SSD perspective. However it also shows
that LBC is considerably more advanced from an SSD perspective. The developed
recommendations are intended to support the certification schemes by improving the
outcomes of their application; thus leading to better and more sustainable built environment
and ultimately to a faster progression of society towards a sustainable future.
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Executive Summary
Introduction
Today, the global society is facing a huge challenge – its course and progress has caused the
destruction of its one and only home: the Biosphere of planet Earth. This insight is not new
and nowadays scientists provide empirical data as evidence that human activities have a
significant and exponentially increasing impact on the ecosystems at a global level (e.g.
IPCC 2014; Steffen et al. 2015). Even if the study and research of the current situation and
development are still in progress, the conclusions are already clear enough - our society is
facing a Sustainability Challenge. The Sustainability Challenge calls for an emergent
transition towards a socially and ecologically sustainable society, one which could continue
to develop without eroding its fundamental life supporting systems, creating human wellbeing within ecological limits (Robèrt et al. 2002). While many sectors are contributing to the
unsustainable course of the global society, one major sector with considerable impact is the
building sector (BS). According to the International Energy Agency (IEA) and the United
Nations Development Programme (UNDP), buildings are the largest consumers of energy
worldwide (IEA and UNDP 2013). However, energy is just one of the issues; the BS
contributes negatively to global climate change; declining global resources; loss of
biodiversity; toxic pollution and many more (Doerr 2011). Besides the ecological issues, the
BS is contributing to a number of social issues as well, such as unsafe working conditions,
unpaid or low paid work, unhealthy working environments, and forced labour (Torres et al.
2013). Other issues involve social equity and occupants’ health (WHO 2010; Jensen 2012).
Obviously the BS is aware of these critical realisations - buildings have a large ecological
and social impact and the increasing attention on sustainability is pushing the BS to become
more sustainable (Berardi 2012). This is happening through governmental legislation, and a
number of market-based instruments, such as voluntary certification schemes (CSs).
The CSs for sustainable buildings are “environmental and management tools that aid in
focusing on the construction sector and aiming at sustainability” (Giama and Papadopoulos
2012, 242). Amongst the most widespread CSs, BREEAM and LEED claim to be the most
used certifications for sustainable buildings globally (BREEAM 2015a; USGBC 2015a).
Looking into the newest and most stringent CSs, there is one that claims to be the most
advanced – the Living Building Challenge™ (LBC). While the CSs are becoming more and
more popular, a serious gap have been reported upon by academia – there is a lack of
consensus within the BS in general and within CSs in particular on how sustainability should
be defined and this does not allow for a coherent strategic approach (Zimmermann 2005;
Gibberd 2008; Berardi 2013; Torres et al. 2013). The conclusion (by academia) is that the
CSs have the potential to be a solution to many of the issues related to sustainability of
buildings and thus have an important role in supporting the BS in this transition (Gibberd
2008). At the same time, the identified gap – lack of consensus on how sustainability should
be defined – appears as a serious barrier for the CSs and the fulfilment of their role. In order
to overcome this gap, a unifying framework is needed, one that gives a common scientific
definition of sustainability and supports a strategic approach towards it. Such a framework
has been developed by Holmberg and Robèrt (2000): the Framework for Strategic
Sustainable Development (FSSD). The framework supports understanding of how any
concept or organisation behave in relation to a strategic sustainable development, it helps in
identifying weaknesses and strengths from this perspective and it moreover helps in
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developing support for strategic improvement by organising our way of thinking. The FSSD
promotes and supports planning towards an envisioned future and sustainability of any given
organisation or system, in a strategic step-by-step manner using a systems perspective. This
is referred to as using an SSD approach (Robèrt et al. 2002).
The aim of this thesis paper is to carry out a sustainability assessment of the building
certification schemes BREEAM, LEED and LBC and to provide recommendations for them
on how to effectively utilise their full potential to contribute to a strategic transition towards a
sustainable building sector. By looking through the lens of SSD the paper will attempt to
identify the shortcomings and strengths of the sustainability nature of those CSs and how
they can be improved to utilise their potential in moving the BS towards sustainability. The
three CSs were selected based on the facts that BREEAM and LEED are the two leading ones
globally and that LBC is the most advanced one (BREEAM 2015; LEED 2015; ILFI 2015).
In order for the aim to be achieved, the following research questions (RQs) are addressed:
1) What are the strengths and weaknesses from a Strategic Sustainable Development
perspective of the three certification schemes BREEAM, LEED and LBC?
2) What opportunities and threats could be identified in relation to effectively
overcoming the weaknesses and enhancing the strengths?
3) What recommendation can be made as first steps for addressing the threats and
utilising the opportunities for improvement?
Methods
In order to achieve the aim of the thesis and to explore the RQs, the research design
addressed the following stages: data collection, data analysis, development of support and
evaluation. During the data collection stage the following methods were used: literature
review, desktop research of the web pages and documentation of the CSs, expert interviews
with CSs’ practitioners and questionnaires for licence holders. For the expert interviews, 43
experts were contacted via email, resulting in 10 interviews with 11 experts from 10 different
countries on three continents. It was a priority for the researchers to assure high quality of
interviews by covering a wide range of stakeholders. All interviews were audio recorded, and
transcribed manually; then the transcriptions were validated by the interviewees. During the
data analysis stage the following methods were used: coding and classifying of the interview
transcriptions and a SWOT assessment, informed by the FSSD: a new framework for
assessment of CSs for Sustainable Buildings (FSSD-CSSB) was developed based on the
SWOT and the FSSD. The framework includes guidelines for what aspects are considered as
strengths and weaknesses of the CSs from an SSD perspective at each of the levels of the
FSSD. During the development of support stage, a set of brainstorming and mind-mapping
sessions were held, in order to produce original ideas for recommendations, in response to the
third RQ. The sessions were supported and informed by the FSSD-CSSB and the SWOT
Assessment of the three CSs. Additionally, a number of ideas, provided by experts in the
interviews, were used as a foundation for the recommendations. As a result, 17 generic draft
recommendations were developed and prioritised. They were further evaluated and improved,
as described in the next section. During the evaluation stage a validation survey was carried
out in order to verify the developed recommendations. Five experts filled in the survey.
Besides the specific validation at every step of the methodology, such as transcripts
validation or the recommendations survey, the authors aimed at overall validity of the
research by ongoing revision of the utilised methods, approaches and data sources.
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Triangulation was used to enhance the validation, as well as to ensure a more balanced and
detailed picture of the situation within the CSs.
Results
The table below presents a short summary of the results found by answering the first and
second RQs, highlighting some of the key strengths and weakness of the CSs from an SSD
perspective, and respectively – some of the key opportunities and threats. For the full list and
more details on each specific characteristic refer to the full version of the Results section. The
summary is presented in the form of a SWOT table, in which the first rows (strengths and
weaknesses) are classified according to the five levels of the FSSD-CSSB.
Summary of the assessment.

Clear definition of success

8
8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

8

LBC

LBC

8

LEED

Proper knowledge about the systems in
which the CS operates (e.g. the BS, or
society and the biosphere in a larger
scale)
Global perspective taken in
consideration.

I. SYSTEMS LEVEL
No evidence for systems perspective and
approach (e.g. lack of full life cycle
8 perspective – missing demolition phase
and neglecting the operations phase).
Not enough knowledge about the
systems in which the CS operates.

BREEAM

Systems perspective and approach taken
in consideration (e.g. full life cycle
perspective).

LEED

WEAKNESSES
BREEAM

STRENGTHS

Lack of global perspective.

II. SUCCESS LEVEL
8 No clear definition of success.

The CS has a clear definition of
No clear definition of sustainable built
8 environment.
sustainable built environment.
Holistic approach to sustainability
No holistic approach to sustainability
8 (misalignment with many of the SPs)
(alignment with most of the SPs)
The criteria are stringent enough to drive
The criteria are not stringent enough to
a significant difference in the
8 drive a significant difference in the
sustainability of the buildings.
sustainability of the buildings.
III. STRATEGIC GUIDELINES LEVEL
Clear strategic guidelines for the
No clear strategic guidelines for the
different stakeholders that guide how to
8 different stakeholders that guide how to
move towards the success.
move towards the success.
Both long-term and short-term planning
No good balance between long and
is considered (balance between strategy
short-term planning (the short-term is
and tactics; long-term goals and ROI).
prevailing).
Backcasting from the defined success is
No backcasting from the defined success
8 is observed
observed
Certification is based on performance
Certification is based mostly on
rather than theoretical modelling.
8 theoretical modelling, rather than
performance
IV. ACTIONS LEVEL
The certifications bodies are taking
No specific actions for improvement are
actions to improve, contributing to the
taken; or there are barriers from the CSs’
8 8 8 side for implementing actions for
defined success and sustainability.
Constant updates and improvements.
improvement.
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8

A large set of complimentary tools for
the built environment are offered by the
CS.

8

8

8

The training courses are expensive and
not accessible to some stakeholders. No
focus on sustainability in trainings.
V. TOOLS LEVEL
No complimentary tools are provided.

OPPORTUNITIES
Growing demand for certification.
Growing awareness about sustainability issues
BS Legislation and regulations are getting tighter.
Bigger gap between the CSs and building legislation, and
thus bigger need for CSs in the less economically
developed regions.
Development of technologies in the sector
The potential stakeholders will grow.
Increased focus on smart buildings.
Collaboration between the CSs.
Low energy architecture.

LBC

8

LEED

8

BREEAM

8

LBC

LEED

Training and development opportunities
for the stakeholders are provided.

WEAKNESSES
BREEAM

STRENGTHS

8

Lack stakeholder analysis tools and tools
to cover the entire LCA of the building
8 8
process (the end-of-life is missing).
THREATS
Limited by the market: can’t be too stringent.
Good (‘sustainable’) CSs will not sell well.
CSs are becoming more and more complex.
Challenging to gather data in a reliable way.
More urgent political issues and the sustainable built
environment is not a priority.
Large number of people with low income, who can not
afford more advanced buildings.
Trend for introducing new technologies, instead of reducing
needs and consumption.
Competition between the CSs.

In order to answer the third RQ, 17 generic recommendations for the improvement of the CSs
were developed. They were improved by a validation realised through a survey amongst the
experts. The recommendations are structured within the levels of the FSSD-CSSB, and are
intended to be applicable for any CSs for sustainable buildings. The percentage after the
number [xx %] shows the percentage of approval by the experts in the validation survey.
I. SYSTEMS LEVEL: (1) [80 %] Take into consideration both a global perspective and
diverse local realities - when developing criteria and when applying the certification
schemes. (2) [80 %] Look at buildings from a full life cycle perspective. (3) [80 %] Develop
CSs that go beyond the building scale. The CSs should consider not just the building, but also
the outdoor environment, neighbourhood, district and the community scale.
II. SUCCESS LEVEL: (1) [40 %] Create a common principle-based definition of sustainable
built environment in collaboration with as many CSs as possible. (2) [60 %] Create a clear
definition of success of the CS, within the defined sustainability. (3) [80 %] Increase the
criteria in accordance with the defined success, while keeping a balance with the market. (4)
[60 %] Achieve balance between social and environmental sustainability aspects.
III. STRATEGIC GUIDELINES LEVEL: (1) [100 %] Provide clear, practical and tailored
guidelines for all stakeholders on how to effectively move towards the defined success. (2)
[80 %] Introduce long-term thinking – both in the planning and management of the CS and
also encourage it in the BS through the CSs. (3) [75 %] Be transparent in all possible ways.
(4) [80 %] Focus on engagement of occupants and maintenance staff. Encourage the design
team to produce a building that is understandable to its occupants/staff and easy to manage.
(5) [80 %] Rethink what buildings are made out of. Look at the energy in materials and
encourage the use of natural materials with low environmental impact. (6) [100 %] Take into
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consideration the value of land and how it is used. (7) [100 %] Empower practitioners and all
stakeholders by involving them more actively at all stages of certification.
IV. ACTIONS LEVEL: (1) [100 %] Improve communication with stakeholders and raise
general awareness about sustainability and specifically about sustainable buildings. (2) [40
%] Invest in constant training for all stakeholders, not just assessors and consultants. (3) [60
%] Develop collaborations with universities and other educational institutions to prepare
architects and engineers who are trained in sustainability.
Discussion
The discussion explores the following topics: the generic role and limitations of the CSs
within the BS; the global aspect of the assessment; a comparison to other similar studies;
comparison to the expectations of the researchers; the differences between the three
certification schemes; the validity and limitations of the research and the potential future
research topics. Regarding validity it is important to note that the research design and the
methodology were chosen intentionally in order to enhance the validity of the results in the
given time frame. A number of limitations were faced – the comparatively short timeframe
limited the data that could be collected from a quantitative perspective. There were a number
of limitations related to the access of information, such as unclear and missing information
on the websites. Moreover, the complex interrelations between the organisations developing
the CSs, operating them, assessing and promoting them made it difficult to carry out a
thorough assessment of the CSs in the given time frame. Another limitation concerns the
objectivity of the stakeholders, such as discrepancies between the personal opinions of the
experts and the opinions of the organisations they represent.
Some of the questions for future research possibilities include: What are other instruments
that can support the CSs in their role to strategically move the BS towards sustainability?
How can the FSSD be used directly by the CSs to provide an SSD perspective and direction
in their development and application? Is it possible and realistic to develop and apply one
unified CS to be used by the BS globally? How can the benefits of marketing be balanced
with full sustainability? How can the developed support be made available to the users? How
can the new assessment framework (FSSD-CSSB) be further developed to explore its
applicability outside the BS system?
Conclusion
The current research highlights the important role of the CSs in moving the BS towards
sustainability; however according to the authors of this study, an SSD approach is needed to
ensure this role is effectively fulfilled. The support developed in this thesis is designed to be
used by the CSs and their practitioners to improve the outcomes of a CS application. The
improved outcomes of a CS application would lead to a better and more sustainable built
environment and ultimately to a faster transition of society towards a sustainable future.
However, further studies are needed to develop the usability and validity of the support
through testing with CS practitioners and to develop a way to introduce the support to the
users. A hope is expressed that this thesis project contributes to the exciting research of
sustainability within the BS, and aids in maximising the potential of the CS to be an active
part of the solution for sustainability in our challenged world with an increasing population
and burgeoning built environment.
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Glossary
Backcasting: A strategic planning method, in which a desired successful future is envisioned
first, and steps are defined to attain those conditions based on the current reality (Ny et al.
2006).
Backcasting from Sustainability Principles: A strategic planning method utilising a shared
vision of success framed within the eight Sustainability Principles, in order to plan towards
the envisioned future in a strategic step-by-step manner (Holmberg and Robèrt 2000;
Missimer 2013).
Biosphere: The surface, atmosphere, and hydrosphere of the earth, functioning as a system to
provide conditions for life.
Building Sector (BS): The sector dealing with buildings only; not to be confused with the
construction sector at large (including infrastructure construction – bridges, roads, etc).
Buildings are understood in general terms – residential and commercial buildings for public,
private and mixed use.
Certification Scheme (CS): A voluntary third-party rating system for measuring the
sustainability of new and existing buildings.
Complex System: A system that consists of a relatively large number of parts that interact in
complex ways and produce a behaviour that can occasionally be counterintuitive and
unpredictable (Robèrt et al. 2002).
Design Team: Architects, designers, engineers, geologist, biologists etc - all professionals
involved in programming and designing of a building project to be certified.
Five Level Framework for Planning in Complex Systems (5LF): A generic framework for
planning, analysing and decision-making in complex systems utilising five distinct, nonoverlapping levels: Systems, Success, Strategic guidelines, Actions, and Tools (Robèrt et al.
2002).
Framework for Strategic Sustainable Development (FSSD): “A generic five level
framework used to understand and plan progress towards a sustainable society using
backcasting from Sustainability Principles to prioritise strategic actions” (TNS Canada 2015).
Practitioners: Professionals with diverse background and representing different stakeholder
roles within the Certification Scheme system, such as Certification Scheme bodies
representatives and promoters, assessors and ambassadors, design teams (architects,
designers, construction engineers), sustainability consultants, national Green Building
Council's representatives, etc.
Society: The global social system and physical infrastructure that humans have created, in
part to meet individual and collective needs.
Socio-ecological System: The system made up of the biosphere, the society, and the complex
interactions between them (Robèrt et al. 2002).
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Stakeholder: Any individual, entity or group who has a direct or indirect interest (a stake) in
an organisation or community, because they can affect the organisation or be affected by the
organisation's actions, objectives, and policies (The Natural Step 2015).
Strategic Sustainable Development (SSD): A process of planning and decision making,
promoting a transition of the current unsustainable society towards a sustainable society
based on the Sustainability Principles (Robèrt et al. 2002); encompasses the funnel metaphor,
Systems Thinking, a definition of sustainability based on eight Sustainability Principles
(SPs), Backcasting, and a five-level planning framework for sustainability called the
Framework for Strategic Sustainable Development (FSSD).
Sustainability: A state of society in full compliance with the eight Sustainability Principles,
in which the socio-ecological system and the ability of future generations to meet their own
needs is not systematically undermined by the society.
Sustainability Challenge: The continuing decline in capacity and resources that support
human society, under which a continuous decline creates conditions that no longer enable
human society to sustain itself (Robèrt 2000).
Sustainability Principles (SPs): First-order principles for sustainability that are designed for
backcasting from sustainability (The Natural Step 2015). The principles define sustainability
and are based on scientific laws and knowledge (Holmberg and Robèrt 2000; Missimer
2013).
Sustainable Society: A society which could continue to develop within the limits of social
and ecological sustainability.
SWOT: A method used for the assessment of the internal and external aspect of the
organisations or systems. It stands for: Strengths, Weaknesses, Opportunities and Threats.
Systems Approach / Thinking: An approach to problem-solving that assumes that the
individual problem is part of a much larger system. The intent is to solve the problem in a
way that does not create further problems down the road. This approach is particularly
important in complex systems where we do not always understand the inter-connection
between the parts of the system (The Natural Step 2015).

x

Abbreviations and Acronyms
5LF

Five level frameworks

BS

Building sector

CRGBC

Cascadia region green building council

CS

Certification scheme

FSSD

Framework for Strategic Sustainable Development

FSSD-CSSB

Framework for Strategic Sustainable Development of certification
schemes for sustainable buildings

GBC

Green building council

e.g.

Exempli gratia, meaning ’for example’

etc.

Et cetera, meaning ‘and so on’

ILFI

International living future institute

IPCC

Intergovernmental panel on climate change

LBC

Living Building Challenge™

LCA

Life cycle analysis

NGO

Non-governmental organisation

RQ

Research question

ROI

Return on investment

SP

Sustainability principle

SSD

Strategic sustainable development

SWOT

SWOT analysis (strengths, weaknesses, opportunities and threats)

TNS

The Natural Step organisation

UK

United Kingdom

UKGBC

United Kingdom Green Building Council

US

United States

USGBC

United States Green Building Council
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1.1

Introduction
The Sustainability Challenge

Today, the global society is facing a huge challenge – its course and progress has caused the
destruction of its one and only home: the Biosphere of planet Earth. This insight is not new,
and nowadays scientists provide empirical data proving evidence that human activities have a
significant and exponentially increasing impact on ecosystems at a global level (e.g.
Meadows et al. 1992; Steffen et al. 2004; Millennium Ecosystem Assessment 2005; Steffen
et al. 2007; Stern 2007; Rockstrom et al. 2009; Steffen et al. 2011; IPCC 2014; Steffen et al.
2015). In the past few decades the concrete unsustainable behaviours of humans have been
identified and analysed. The issues are numerous – air and water pollution, depletion of the
ozone layer, climate change, desertification, biodiversity loss, destruction of ecosystems and
more (Steffen et al. 2015; Stockholm Resilience Centre 2015). Some of the major problems
are produced by the rapidly increasing levels of CO2 and other greenhouse gases in the
atmosphere, causing the so called ‘global warming’ effect: climate change, resulting in the
rapid increase of natural disasters and other catastrophic events (IPCC 2014). The negative
impacts on ecological system are so severe that the capacity of the system to support human
isimpact that the society has on the Biosphere is causing changes and disruptions that are
impossible to predict, due to the complex nature of the systems involved (Robèrt 2000).
Even if the study and research of the current situation and development are still in progress,
the conclusions are already clear enough - our society is facing a Sustainability Challenge.
This challenge can best be illustrated by the funnel metaphor (Figure 1.1).

Figure 1.1. The funnel metaphor illustrating the sustainability challenge (The Natural Step
Canada 2015).
The walls of the funnel represent the decreasing negotiation space resulting from society’s
increasing demand for natural resources and ecosystem services on one hand, and the
declining capacity of the Planet to provide those resources and services on the other hand. As
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the walls close, the risk of ‘hitting the walls’ increases and the room for safe operation
decreases (Robèrt et al. 2002).
The Sustainability Challenge calls for an emergent transition towards a socially and
ecologically sustainable society, one which could continue to develop without eroding its
fundamental life supporting systems, creating human well-being within ecological limits
(Robèrt et al. 2002).

1.2

The Building Sector - History and Evolution

While many sectors are contributing to the unsustainable course of the global society, one
major sector with considerable impact is the building sector (BS).
Humans have been constructing buildings for thousands of years. Buildings are one of the
key elements demonstrating the development of a certain civilisation and are a clear evidence
of their achievements. Throughout history buildings have evolved considerably and yet some
of their characteristics have remained preserved and unchanged – including the fact that they
are built to meet certain needs and standards (WBDG 2011).
Looking at the larger part of Human history, the building materials used were mostly natural
and locally sourced, such as wood, stone and clay. As a result, the buildings were not causing
any serious harm to the eco-systems and were easily ‘recycled’ by nature itself. However,
since the industrial revolution, building materials have become considerably more complex
(e.g. reinforced concretes, metal alloys, synthetic polymers and other chemical substances),
and since the discovery of fossil fuels, a lot of those fuels are used in both construction and
operation of buildings (IEA and UNDP 2013). This has resulted in the already mentioned
ecological and social issues, such as global climate change, declining non-renewable
resources, habitat destruction and loss of biodiversity, toxic pollution and a number of social
issues both during the construction and operation of buildings.

1.3

The Contribution of the Building Sector to the
Sustainability Challenge

According to the International Energy Agency (IEA) and the United Nations Development
Programme (UNDP), buildings are the largest consumers of energy worldwide (IEA and
UNDP 2013). The document states that the BS is responsible for over 40 % of primary
energy consumption in many of the IEA member countries. On a global level, the sector’s
final consumption doubled between 1971 and 2010, driven mostly by population increase and
economic growth. Moreover, construction activities are responsible for production of 70
million tons of waste (which account for 17 % of the total) on the global level (Tamburini et
al. 2009). The predictions are that the number of buildings will continue to increase, adding
further pressure on energy supplies around the world, and global energy demand of buildings
is projected to grow by an additional 30 % by 2035 (IEA and UNDP 2013).
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As a result, IEA has identified the BS as one of the most promising and cost effective sectors
for decreasing global energy consumption. The agency estimates a potential energy savings
of 1 509 Mt of oil equivalent by 2050, globally. Consequently, energy consumption reduction
and improving the energy efficiency in buildings will significantly reduce CO2 emissions
from the BS, resulting in a potential global mitigation of 12.6 Gt of CO2 emissions by 2050
(IEA 2010a; 2010b).
However, energy and waste are only some of the issues. Looking at a larger scale, Doerr
(2011) lists the following ecological issues related to the building process: (1) global climate
change - the result of burning fossil fuels which increases greenhouse gasses in the
atmosphere; (2) resource depletion - declining sources of non-renewable fuels and increased
damage from their extraction and use; (3) habitat destruction and loss of biodiversity conversion of wild lands to human developments combined with resource extraction; (4)
toxic pollution - the over-reliance on synthetic chemicals has many consequences that have
complex interactions once released.
Besides the ecological issues, the BS is contributing to a number of social issues as well, both
during the construction phase and the operational phase. Some of the most common social
issues encountered during the construction phase are unsafe working conditions, long
working hours, unpaid or under-paid workers, unhealthy working environment, and forced
labour (Torres et al. 2013).
In the operational phase of the buildings, there is a potential for fostering social equity,
community building, self-provisioning, and local empowerment, but such objectives are
largely absent in the new types of buildings, claiming to be sustainable (Dempsey 2011;
Jensen 2012). Furthermore, observations from practice indicate that social sustainability
initiatives — physical, spatial, and organisational — have not been satisfactorily
implemented and issues such as engagement with residents, information about building use,
and creation of “ownership” regarding sustainability measures for the settlements are
unresolved and unaddressed (Jensen 2012). Jensen argues that this situation has negative
consequences for the energy performance of these buildings and for the sustainability of
larger settlements. In addition, buildings also cause significant health issues to the occupants.
According to the World Health Organization (WHO) (2010), the key housing-related health
risks include: respiratory and cardiovascular diseases from indoor air pollution; illness and
deaths from temperature extremes; communicable diseases spread because of poor living
conditions, risks of home injuries and more.

1.4

Instruments and Initiatives for a Sustainable
Building Sector

It is clear that the BS has to be aware of these critical realisations. Buildings have a large
ecological and social impact and are at the forefront of global energy concerns (Drozdowski
2011). Increasing attention to sustainability is pushing the BS to become more sustainable
(Berardi 2012). This is happening in various ways, including: governmental legislation and

3

standards, and a number of market-based instruments, such as voluntary certification
schemes (CSs).
1.4.1

Legislation

Legislation regarding sustainability of buildings is largely focused on energy. For example, in
the EU, the European Parliament’s and the European Council’s Directive 2012/27/UE
introduces a common framework of measures to promote energy efficiency in the European
Union, aiming to achieve 20 % reduction in CO2 emissions by 2020 (European Commission
2014). National long-term strategies should be designed in accordance with this Directive, to
incentivise retrofitting of public private buildings, with both residential and commercial use.
According to the US Environmental Protection Agency (2014), in the US on federal level,
there are two main policies: the Energy Policy Act of 2005 and the Energy Independence and
Security Act of 2007. They include energy efficiency and sustainable design requirements
which are used for Federal and other buildings. Furthermore, since the early 1990s, a series
of Executive Orders and agency-specific rules promoting green building, and federal
government has instituted sustainable practices at many of its buildings (US Environmental
Protection Agency 2014). Although there is no single, comprehensive government-wide
green building standard, there are many Federal policies including energy and water
efficiency; use of recycled content, bio-based, or other environmentally preferable building
products; and waste recycling, including construction and demolition debris and so on. Many
state and local governments have also have published green building laws which are mainly
applied in public buildings, but nowadays more and more private buildings apply these laws
as well. In the US, two third-party organisations maintain lists of green building legislation:
American Institute of Architects and the US Green Building Council (USGBC). (US
Environmental Protection Agency 2014)
1.4.2

Market-Based Instruments and Initiatives

Besides the legal pressure, there is also much evidence of increasing interest within the BS to
design and construct environmentally friendly buildings (sometimes labelled as “sustainable
buildings”). They are attractive because they can provide both high performance and
monetary savings (WBDG 2011). As a result of such interest, several trends are observed
(WBDG 2011): new concepts are being developed and adopted to lead the BS towards more
sustainable buildings, such as adaptive, regenerative and living buildings; new and more
efficient technologies are being introduced; on-going education and training of stakeholders
is present at different levels of the BS; a number of both commercial and non-governmental
organisations (NGOs) are raising awareness in the general public; and various voluntary CSs
are being developed.
While many of the concepts are not clearly defined, a number of certifications have been
developed to set clear standards and support a sustainable building management (Giama and
Papadopoulos 2012).
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1.5

Certification Schemes for Sustainable Buildings

Certification schemes (CSs) for sustainable buildings are “environmental and management
tools that aid in focusing on the construction sector and aiming at sustainability” (Giama and
Papadopoulos 2012, 242). According to Giama and Papadopoulos (2012) traditionally, these
systems have incorporated expertise and knowledge from environmental methodologies, and
decision making and management tools, which have been used in other productive sectors
and were therefore influenced by those. That is why the majority of the CSs are based on the
concept of LCA methodology and are similar to Environmental Management Systems. Those
systems also incorporate the energy audit part and extend this philosophy to more
environmental issues, such as water conservation, indoor air quality, choice of materials and
waste management (Berardi 2012).
Some of the most used CSs globally, based on the number of certifications accredited, are:
o BREEAM (Building Research Establishment Environmental Assessment Method),
UK - created in 1990 by the British organisation BRE (used to mean ‘Building
Research Establishment’, now just the name of the organisation)
o LEED (Leadership in Energy and Environmental Design), USA - developed in 2000
by the USGBC (US Green Building Council).
o HQE (High Environmental Quality), France - developed in 1994 and overviewed by
the Association for High Environmental Quality.
o DGNB (Deutsche Gesellschaft fur Nachhaltiges Bauen), Germany - developed in
2009 by the German Sustainable Building Council and the German Government.
o CASBEE (Comprehensive Assessment System for Building Environmental
Efficiency), Japan - launched in 2001 by the Japanese Sustainable Building
Consortium.
o Green Globes, Canada - based on BREEAM, created in 1996; currently operated by
the Building Owners and Managers Association of Canada and Energy and
Environment Canada Ltd., (in the USA – by the Green Building Initiative).
o Green Star, Australia - developed in 2003 by the GBC of Australia, based on LEED
and BREEAM.
For a more detailed list of the leading CSs refer to Appendix A.
The first two (BREEAM and LEED) claim to be the most used certifications for sustainable
buildings globally (BREEAM 2015a; USGBC 2015a). More than 26 600 projects
representing 334 million m2 of space have been LEED-certified to date (USGBC 2015a). 425
000 buildings are BREEAM-certified (BREEAM 2015a). Furthermore, another 42 000
projects representing 818 million m2 are in the pipeline for LEED certification (USGBC
2015a) and two million registered for BREEAM assessment (BREEAM 2015a). Altogether
this data points out a trend - the certifications for sustainable buildings have a growing
market (Giama and Papadopoulos 2012).
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Looking into the newest and most stringent CSs, there is one that claims to be the most
advanced – the Living Building Challenge™ (LBC) - developed by the International Living
Future Institute (ILFI). “The Living Building Challenge is a building certification program,
advocacy tool and philosophy that defines the most advanced measure of sustainability in the
built environment possible today and acts to rapidly diminish the gap between current limits
and the end-game positive solutions we seek” (ILFI 2015).
On a global scale, LEED is the most preferred rating scheme in the USA, in China, in India
and in parts of the Middle East, while BREEAM is being applied mostly in Europe and in
some other parts of the Near and Middle East (BREEAM 2015a; USGBC 2015a).
Meanwhile, the LBC is also US-based and it is mostly spread in North America, with few
cases in Europe and Asia (ILFI 2015).

1.6

The Gap: Lack of Consensus

While the CSs are becoming more and more popular, a serious gap was identified – there is a
lack of consensus within the BS in general and within certifications schemes in particular on
how sustainability should be defined and thus not allowing for a coherent strategic approach
(Zimmermann 2005; Gibberd 2008; Berardi 2013; Torres et al. 2013).
According to Berardi (2012), the available CSs span from energy consumption evaluation
systems to Life Cycle Analysis (LCA) and total quality assessment systems. The author
shows that building energy performance is considered the most important criterion in
sustainability CSs.
According to Giama and Papadopoulos (2012), the BS does not use its full potential for
improvement, and the CSs, including efficient assessment tools and methods, have an
important role in that development; firstly, in fostering the compliance with energy and
environmental policies and the respective legislation, and secondly, in measuring and
promoting sustainability in the built environment.
According to Wang and Adeli (2014), as a result of the growing interest in sustainability of
buildings, the design of sustainable buildings has become a wide and multidisciplinary
research endeavour including mechanical, electrical, electronic, communication, acoustic,
architectural, and structural engineering. Wang and Adeli (2014) claim that sustainable
building design brings together owners, contractors, suppliers and building users, but besides
its successes and growing popularity, most of the published research thus far on “sustainable”
building design is concerned with resource efficiency (energy, water) and reducing carbon
emissions.
According to Jrade and Jalaei (2013), sustainability in the BS should be generally understood
as an integration of the following three related components: (1) environmental, (2) economic,
and (3) social well-being. Jrade and Jalaei further state that by using sustainable design these
components should be incorporated together at the conceptual stage and as a next step, the
designers should identify the appropriate materials and systems based on any selected CS.
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Gibberd (2008) claims, that while there is no general consensus and appropriate measurement
system for social and economic sustainability at global or national scale, this should not be an
excuse to leave out social and economic indicators in building sustainability assessment. The
author suggests instead that these criteria are important and should be developed, as buildings
and construction can make substantial contributions to local economic and social sustainable
development.
The CSs have the potential to be a solution to this and other issues related to sustainability of
buildings and thus have an important role in supporting the BS in this transition (Gibberd
2008). At the same time, the identified gap – lack of consensus on how sustainability should
be defined – appears as a serious barrier for the implementation of CSs and the fulfilment of
their role.

1.7

Overcoming the Gap: the Framework for Strategic
Sustainable Development

In order to overcome this gap, a unifying framework is needed; one that provides a common
scientific definition of sustainability and supports a strategic approach towards it. Such
framework has been developed by Holmberg and Robèrt (2000): the Framework for Strategic
Sustainable Development (FSSD). The framework supports understanding of how any
concept or organisation behave in relation to a strategic sustainable development, it helps in
identifying weaknesses and strengths from this perspective and it moreover helps in
developing support for strategic improvement by organising our way of thinking.
The FSSD is a Five Level Framework (5LF) which is adapted for Strategic Sustainable
Development (SSD). The 5LF is a conceptual framework developed to assist planning in
complex systems. It serves as a neutral mental model for planning and analysis and it can be
used to structure any type of information. It outlines how systems, success, strategic
guidelines, actions and tools relate to one another (Robèrt 2000). By structuring the data and
concepts according to their function and characteristics, these ‘levels’, also make it easier to
analyse complex systems, tools, or issues and support strategic planning (see Figure 1.2).

Figure 1.2. The five levels of the FSSD.
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Systems Level At the Systems level, the FSSD supports a wide systems perspective - looking
at the society, being part of the biosphere, being part of the planet Earth. With this foundation
the framework develops a principle-based strategic sustainability approach (Holmberg and
Robèrt 2000).
Success Level At the Success level, a vision of success is defined within the sustainability
limits. Sustainability is defined by the following 8 Sustainability Principles (SPs) as designed
and developed by Holmberg and Robèrt (2000) and Missimer (2013):
In a sustainable society, nature is not subject to systematically increasing...
...concentrations of substances extracted from the Earth’s crust (e.g. fossil carbon
and metals); [SP1]
...concentrations of substances produced by society (e.g. nitrogen compounds,
CFCs, and endocrine disrupters; [SP2]
...degradation by physical means (e.g. large-scale clear-cutting of forests and
over-fishing); [SP3]
And in that socially sustainable society, people are not subject to systematic barriers to...
...personal integrity (well-being; human rights; not being abused); [SP4]
...influence (sense of agency; ability to be heard); [SP5]
...competence (personal & professional development); [SP6]
...meaning (sense of purpose); [SP7]
...impartiality (fair/just/equitable treatment); [SP8]
Strategic Guidelines Level At the Strategic level, the FSSD includes backcasting from the
sustainable envisioned future - a strategic planning method utilising the shared vision of
success framed within the eight SPs. This methodology enables a strategic approach and
decision making, while ensuring flexibility and inspiring innovative solutions. In addition, at
this level a robust method for prioritising actions is defined in order for the actions to serve as
a (1) flexible platform for the upcoming steps in the (2) right direction - the one defined at the
Success level; with a sufficient (3) return on investment (ROI) to sustain the whole transition
process (Holmberg and Robèrt 2000).
Actions Level At the Actions level, appropriate potential measures are taken, to move the
socio-ecological system towards sustainability. The actions/measures are selected using the
three prioritisation questions of the strategic guidelines level (Holmberg and Robèrt 2000).
Tools Level At the Tools level, various tools and concepts are selected to support the
effective transition towards the defined success and global sustainability. The FSSD does not
offer specific guidelines or steps to take, thus it is dependent on additional tools to support an
organisation’s sustainability work (Holmberg and Robèrt 2000).
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Altogether the FSSD promotes and supports planning towards an envisioned future and
sustainability of any given organisation or system, in a strategic step-by-step manner using a
systems perspective. This is referred to as using an SSD approach (Robèrt et al. 2002).

1.8

The Aim

The aim of this thesis paper is to carry out a sustainability assessment of the building
certification schemes BREEAM, LEED and LBC and to provide recommendations for them
on how to effectively utilise their full potential to contribute to a strategic transition towards a
sustainable building sector. By looking through the lens of strategic sustainable development
(SSD) the paper will attempt to identify the shortcomings of the sustainable nature of those
CSs and how they can be improved to utilise their potential in moving the BS towards
sustainability.
Three CSs were selected based on the observation that BREEAM and LEED are the two
leading CSs globally, and that LBC is the most advanced one, as claimed by their creators
(BREEAM 2015; LEED 2015; ILFI 2015).
This is built upon the findings of the literature study which indicates that the CSs within the
BS are not using their full potential to contribute to a strategic transition towards a
sustainable BS. Since the FSSD supports a shared understanding of sustainability and how
progress towards this definition could be strategically planned, a hypothesis was made that
the FSSD can support the utilisation of the full potential of the CS for strategically
contributing to sustainable development of the BS.
The above stated explains why the FSSD is chosen as the main tool to assess the
sustainability of the targeted building CSs and to support the development of support for their
improvement.

1.9

The Research Questions

In order for the aim to be achieved, the following research questions (RQs) are addressed:
1) What are the strengths and weaknesses from a Strategic Sustainable Development
perspective of the three certification schemes BREEAM, LEED and LBC?
2) What opportunities and threats could be identified in relation to effectively
overcoming the weaknesses and enhancing the strengths?
3) What recommendation can be made as first steps for addressing the threats and
utilising the opportunities for improvement?
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1.10 Scope and Limitations
The research addresses the three certifications schemes: BREEAM, LEED and LBC. All of
them are third-party CSs, available internationally for measuring the sustainability of new
and existing buildings. The CSs for sustainable buildings are part of the BS, which is part of
the larger socio-ecological system, as shown on figure 1.3.

Figure 1.3. The scope of the research.
1.10.1

Scope of the Certification Schemes

The scope of the three CSs is broad. They all aspire to include the entire building life-cycle
and while all the stages are considered, the focus is on design, construction, renovation,
operation and maintenance (post-occupancy). Fabrication of materials and End-oflife/demolition are only mentioned on a few occasions.


NewProject



Demolition

Figure 1.4. Stages of the building life cycle.
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It is also important to note that each of the three CSs is a ‘set’ (or a ‘family’) of CSs and the
specific schemes that they include might differ significantly. The paper is looking at them in
general terms, attempting to cover the general understanding of sustainability and sustainable
buildings of their creators. In the text they are referred to as CSs (certification schemes) and
by that the whole set of schemes is meant, unless differently specified. Sometimes the term
‘rating system’ may appear, and in general the two terms are used interchangeably, with the
exception that in some sources rating systems are used to describe the sub-systems that are
part of the ‘set’ of CSs, e.g. as in “The CS LEEDv4 encompasses 21 rating systems”.

1.11 Audience
The main intended audience of this paper are the primary stakeholders of a CS: the
certification bodies (developing the CSs and their criteria), members of certification teams
within organisations that advocate for those CSs, assessors, building design teams and licence
holders (as shown in the centre of figure 1.5.). The larger and indirect audience matches with
the larger group of stakeholders of the CSs (as shown on figure 1.5.) and includes, amongst
others, policy makers, regulatory bodies, academia, NGOs and building occupants.

Figure 1.5. Typical stakeholders of a certification scheme (the primary stakeholders are in
the centre and the secondary are in the circle around).
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2
2.1

Methods
Stages of the Research Process

The research process has the following main stages:

Figure 2.1. Stages of the research process.
In order to achieve the aim of the thesis and to answer the RQs, the following methods were
used, grouped according to the stages of the research process:

2.2
2.2.1

Data Collection Methods
Literature Review

Purpose The purpose was to gather knowledge about the state of CSs’ application in different
regions of the world; to find previous and current research in the field of sustainability
assessment of buildings; and to collect relevant information concerning current criteria and
the CSs that are addressed by this research.
Sources The main sources of information were peer reviewed articles from academic
journals, academic publications (including PHD thesis papers), books and online resources
from governmental and non-governmental organisations, and web pages of the promoters of
the three CSs.
Validity The information regarding impact of the BS was extensive, which confirms a solid
interest in the field within academia; however, few articles were found concerning the
sustainability assessment of buildings.
2.2.2

Desktop Research

Purpose The purpose was to gather and later analyse information about the CSs, such as
criteria, goals, credits, priorities, etc.
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Sources The main sources were the websites of the CSs and their promoters (BRE, USGBC
and ILFI). The research was focused on documentation published for free on the internet: e.g.
annual reports, educational materials and videos, reference books, marketing materials, etc.
Validity The information was first-hand so there was the opportunity to access the data that
was freely accessible on the websites. Some educational material, detailed guidelines and
criteria explanations were not available for free and thus were not studied.
2.2.3

Expert Interviews

Purpose The purpose of the interviews was to acquire a broad multi-stakeholder perspective
“from the field”, with the following objectives: to understand the CSs in more detail,
especially the practical aspects of their application; to look for the intended objective/success
of the CSs; to understand the definitions of sustainability and sustainable building from the
point of view of the practitioners; to understand the opportunities and threats in the future; to
explore potential collaboration between the schemes; to look at both in what is (perceived as)
working and what is (perceived as) missing in the schemes.
Sources The target group consists of practitioners and experts - no specific distinction
between those two concepts is made, due to the fact that most of them identify themselves as
both practitioners and experts. A number of experts and practitioners were included - with
diverse background and representing different stakeholders of the CSs, such as certification
bodies’ representatives and promoters, members of certification teams, architects, designers,
construction engineers, building developers, sustainability consultants, national GBC's
representatives, university professors, researchers, and book authors, who either had had
experience with any of the targeted CSs or had competence in the given field due to their
academic interests.
Another major source of contacts was the PLEA network: “Passive and Low Energy
Architecture” network, renowned for its focus on topics congenial with this research. The
network is characterised by a very wide geographical coverage, high level of engagement and
multidisciplinary approach. Another contact was suggested by a BTH staff member. All other
contacts were identified via internet research and their contact information (e-mail addresses)
was found in openly available public sources.
As a result, 43 experts were contacted via email in the period between February 13th and
February 20th; 11 of them confirmed their availability; resulting in 10 interviews with 11
experts and a response rate of approximately 26 %. The interviews took place between
February 22nd and March 17th. Amongst those, one was conducted via e-mail, one in person
and the rest virtually via internet call (Skype software was used).
A set of questions was developed and used for the interviews. The questions were designed in
a way that would ensure enough input towards answering the RQs. The set includes several
”introductory questions” aiming at warming up and ‘breaking the ice’, as well as profiling the
practitioner for the sake of the research and identifying the focus of the interview (which
specific CSs will be addressed). There were seven main interview questions, including some
sub-questions and an additional “surprise question”. The specific information about the
13

profile of the interviewees, the timing and duration of interviews and the interview questions
can be found in Appendices B, C and D.
Validity It was a priority for the researchers to assure high quality of interviews by covering a
wide range of backgrounds. As a result a number of experts were involved with various
profiles: university professors and researchers (4), sustainability consultants (4), practising
architects (3), technical coordinator from the certification bodies (1), officer at a national
GBC (1). The total number exceeds 10 as some individuals cover more than 1 role.
The socio-demographic characteristics were kept balanced. From 11 participants five were
female and six were male, aged 35-65, representing 10 different countries on three continents
(Australia, USA, Canada, UK, Sweden, Estonia, Hungary, Greece, Italy and Malta). To
ensure that participants understand well what the objectives and expectation from the
interviews are, the interview process was clarified to participants by email in advance, and
the corresponding set of questions was sent via email usually two days prior to the scheduled
interview. See Appendix D for sample of the interview questions.
The interviews were conducted by all the research team members on rotation, where every
team member had the chance to take upon different roles - interviewer, supporter or a
witness. All interviews were conducted in a transparent manner and the interviewees were
aware of the intention of the research and the interviews. The only interview in person took
place in Stockholm, Sweden, and was conducted by one team member alone. To facilitate
transcription and to ensure that ideas are not misunderstood or insufficiently tracked in notes
by the interviewers, nine interviews have been audio recorded prior authorisation from the
participants. The transcription was done manually, no software was used. All interview
transcripts were sent back via email to the interviewees for feedback and validation. All nine
transcripts were validated by the interviewees. The language of interviews was English. The
time spent for each interview varied between 18 and 58 minutes.
2.2.4

Questionnaires for Licence Holders

Another method for collecting data was through questionnaires for licence holders – owners
and occupants of certified buildings. A questionnaire was prepared and sent out to license
holders. Due to various limitations, such as the short time frame of the project, only two
questionnaires were filled in. Thus, the researchers decided not to take into consideration the
input from questionnaires in the results of the thesis. The questions used in the questionnaire
can be found in Appendix E.

2.3
2.3.1

Data Analysis Methods
Coding and Classifying

Open coding was used for structuring the data from the interviews. Initially, only the clusters
of codes were defined based on the RQs, and the specific codes emerged during the
interviews. The clusters used were Strengths, Weaknesses, Opportunities, Threats and Ideas
for recommendations. List of identified codes can be found in Appendix F.
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2.3.2

SWOT

A SWOT (Strengths, Weaknesses, Opportunities and Threats) assessment method informed
by the FSSD (see 2.2.3) was used for the assessment of the internal and external aspects of
the CSs. The assessment was conducted uniting several data sources - the desktop research
findings from the CSs’ websites and documentation, and the coded data from the interviews.

Figure 2.2. SWOT assessment (Discovery Research Group 2014).
2.3.3

Framework for Strategic Sustainable Development of
Certification Schemes for Sustainable Buildings

A new assessment Framework for SSD of CSs for Sustainable Buildings (FSSD-CSSB) was
developed, based on the FSSD and the SWOT, with the aim to assess the CSs from an SSD
perspective. The framework includes guidelines for what aspects are considered as strengths
and weaknesses of the CSs from an SSD perspective at each of the levels of the FSSD. The
new framework is referred to in this paper as FSSD-CSSB. Below in table 2.1 is the list of
guiding strengths and weaknesses from an SSD perspective.
Table 2.1. The Framework for SSD of CSs for sustainable buildings (FSSD-CSSB)

I. Systems level

Level

Strengths

Weaknesses

Systems perspective and approach taken in No systems perspective taken in
consideration - an approach to problem-solving consideration; having reductionism
that assumes that the individual problem is part approach.
of a much larger system; the intent is to solve the
problem in a way that does not create further
problems down the road; this approach is
particularly important in complex systems where
we do not always understand the interconnection between the parts of the system
Proper knowledge about the systems in which Not enough knowledge about the
the CS operates, such as the BS or society and systems in which they operate
the biosphere in a larger scale.
Global perspective taken in consideration.
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Lack of global perspective.

II. Success level

Level

Strengths

Weaknesses

The CS has a clear definition of success.

No clear definition of success.

The CS has a clear definition of sustainable built No clear definition of sustainable
environment.
built environment.
Holistic approach to sustainability - the No holistic approach to sustainability
definitions of success and sustainable built -misalignment with one or more of
environment are in alignment with the 8 SPs (or the 8 SPs.
at least with some of them – alignment with any
given SP is considered a strength and
misalignment with any one of them – a
weakness).
The stakeholders (especially the practitioners) The stakeholders do not have a clear
have a clear understanding of the definition of understanding of the definition of
success?
success.

III. Strategic guidelines level

There are strategic guidelines for the different No strategic guidelines are provided
stakeholders that guide how to move towards the to the stakeholders.
success.

IV. Actions level

The stakeholders (especially the practitioners) The stakeholders do not have a clear
have a clear understanding and a common understanding and a common
definition of sustainability.
definition of sustainability.

The certifications bodies are taking actions to No specific actions for improvement
improve, contributing to the defined success and are taken; or there are barriers from
sustainability.
the CSs’ side for implementing
actions for improvement.

The strategic guidelines consider the three FSSD The strategic guidelines do not
prioritising question: right direction, flexible consider the three FSSD prioritising
questions.
platform, ROI.
The strategic guidelines are clear enough to
support practitioners to achieve the defined The strategic guidelines are not clear
enough to support practitioners to
success.
achieve the defined success.
Backcasting from the defined success is
No backcasting from the defined
observed.
success is observed.
Both long-term and short-term planning is
considered (balance between strategy and No good balance between long and
short-term planning; or lack of any of
tactics; long-term goals and ROI).
them.

The definition of success is communicated The definition of success is not
communicated
clearly
to
the
clearly to the stakeholders.
stakeholders.
System thinking is applied in their actions.
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No system thinking is applied in their
actions.

V. Tools level

Level

2.3.4

Strengths

Weaknesses

The CSs are using tools for improvement that No specific tools for improvement are
support the defined success and sustainability used; or the tools that are used are not
accessible (e.g. too expensive,
transition.
difficult to use, etc.).
The CSs provide accessible tools to the No specific tools are provided to
stakeholders (practitioners) in order to achieve stakeholders in order to achieve
defined success; or the tools that
the defined success.
provided are not accessible (e.g.
expensive, difficult to use, etc.).

the
the
are
too

Assessment according to the FSSD-CSSB

A SWOT Assessment was performed on the three chosen CSs. The researchers conducted the
assessment using the developed FSSD-CSSB framework and definitions, in order to ensure
an SSD perspective of the assessment. The developed FSSD-CSSB framework defines
strengths and weaknesses, while the opportunities and threats are identified based on their
relevance and potential impact on effectively overcoming the weaknesses and enhancing the
strengths.
2.3.5

Identification and Prioritisation of Opportunities and
Threats

A set of identification sessions were held in order to answer the second RQ. A number of
generic opportunities and threats were identified and prioritised according to their relevance
and potential impact in effectively overcoming the weaknesses and enhancing the strengths
of the three chosen CSs. The identification and prioritisation were supported by the findings
from the desktop research and the interviews; and informed by the already defined strengths
and weaknesses in the FSSD-CSSB and the results from the assessment of the three chosen
CSs.

2.4
2.4.1

Development of Support
Brainstorming of Recommendations

A set of brainstorming and mind-mapping sessions were held by the researchers, in order to
produce original ideas for recommendations, responding to the third RQ. The sessions were
supported and informed by the FSSD-CSSB and the SWOT Assessment of the three CSs.
Additionally a number of ideas, provided by experts in the interviews, were used as a
foundation for the recommendations. The three prioritisation questions, typically used by the
FSSD, were used to prioritise the ideas for recommendations: (1) Does it proceed in the right
direction with respect to sustainable built environment, defined by the Sustainability
Principles? (2)Does it provide a “stepping stone” (flexible platform) for future
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improvements? (3) Is it likely to produce a sufficient return on investment (ROI) to further
catalyse the process?
As a result, 17 draft recommendations were developed and prioritised. The recommendations
are intended to be applicable for any CSs for sustainable buildings. They were further
evaluated and improved, as described in the next sub-section (2.5.1).

2.5
2.5.1

Evaluation and Validation Methods
Expert Surveys

A survey was developed containing both open and closed questions aiming at evaluation of
the draft recommendations by the pool of experts. It included all 17 draft recommendations
and the experts had the opportunity to state their agreement or disagreement towards each
recommendation on the following scale: Strongly Agree – Agree – Disagree – Strongly
Disagree – No Response. Additionally, the respondents were asked to discuss their answer
and to provide ideas for improvement of each recommendation.
The survey was anonymous and was sent out to all previously contacted experts and several
new contacts that were created during the thesis project. Five experts filled in the survey. The
input from their answers was used by the researchers to carry on another session of
evaluation of the recommendations. All answers were taken in consideration and a number of
improvements were made to the recommendations. The final improved recommendations can
be found in the Results section 3.4. The survey questions and the summary of the answers
can be found in Appendices G and H.
2.5.2

Continuous Validation

Besides the specific validation at every step of the methodology, such as transcripts
validation or recommendations survey, the authors aimed at constant validation of their work,
by ongoing revision of the methods, approaches and data sources. Triangulation was used to
enhance the validation, as well as to ensure more balanced and detailed picture of the
situation within the CSs. Several types of triangulation were used, such as: (1) Using
different sources of information in order to answer the RQs – studying literature, desktop
analysis of CSs’ web pages and interviewing stakeholders. (2) Interviewing different types of
stakeholders – internal and external to the CSs, promoters and critics, business and academia,
and more.
Validation was also realised through peer-evaluation during two workshops and two interim
presentations held between February and April 2015. These sessions enabled the authors to
get feedback from a number of sources, such as the primary and secondary advisors, peer
students and staff. Additionally, the three researchers are from diverse backgrounds and have
academic and/or professional experience in computer science, engineering, management,
environmental safety, marketing and communications. This provided diverse points of view
and led to active critique of the individual work carried out by each of the authors.
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3

Results

The chapter follows the logical order of the research and consequently answers the 3 RQs.

3.1

3.1.1

RQ1: What Are the Strengths and Weaknesses
from an SSD Perspective of the Three
Certifications Schemes: BREEAM, LEED and LBC?
BREEAM

BREEAM is claimed to be “the world's foremost environmental assessment method and
rating system for buildings, with 425 000 buildings with certified BREEAM assessment
ratings and two million registered for assessment” (BREEAM 2015a). BREEAM was first
launched in 1990 by an organisation called BRE (a Founding Member of the UKGBC) and is
the oldest CS for sustainable buildings (BREEAM 2015a). BRE was set up in 1921 as the
Building Research Station, later the Building Research Establishment (BRE), privatised in
1997, and called simply ‘BRE’. BREEAM is currently operated by BRE Global (part of the
BRE Group), which is an independent, third-party approvals organisation, offering
certification of products, services and systems to an international market (BRE 2015b). When
no information was found specifically for BREEAM, general information for the parent
organisation (BRE) was used.

Figure 3.1. Global coverage of BREEAM (BREEAM 2015a)
I. SYSTEMS LEVEL - STRENGTHS:
Global perspective combined with local approach. BREEAM is the oldest and most spread
CS in the world – “BREEAM is the leading and most widely used environmental assessment
method for buildings and communities” (BRE 2015a). The global focus combined with local
approach is also stated in their aim: “BREEAM's aim is to promote and influence sustainable
construction practices across the globe. As part of this, we engage directly with selected
organisations to assist them in developing their own national sustainability assessment
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method.” (BREEAM 2015a). This approach is realised by its policy of establishing countryspecific systems, operated by local operators, while being very open and flexible to the
development process: “The local scheme can be developed from new: by adapting the
BREEAM UK, European or International schemes to the local context; by interpreting the
BREEAM Core Technical Standard for the local context; or the local scheme may already be
in existence” (BREEAM 2015e). Currently such systems are present in seven European
countries (UK, The Netherlands, Spain, Sweden, Germany, Norway and Austria) and several
more are in a process of establishment.
Proper knowledge about the systems in which the CS operates, specifically the BS. BREEAM
was first launched in 1990 by an organisation called BRE (a Founding Member of the
UKGBC) and is the oldest CS for sustainable buildings (BREEAM 2015a). “BRE has 90
years of experience in the sector; a lot of this is scientific experience” (Barrett 2015).
I. SYSTEMS LEVEL - WEAKNESSES:
Systems perspective and approach are not taken in consideration. BREEAM does not
demonstrate a full understanding of the interrelations between built projects and the natural
and human systems in which they are embedded. In addition, BREEAM lacks full life cycle
perspective – the demolition phase is missing and the operations phase is largely neglected.
Even if there is a special sub-system for buildings in operation, called ‘BREEAM In-Use’
and it is claimed to be the most used such system globally (BREEAM 2015f), yet it only
covers several countries and is present mostly in Europe. In addition to that, the certifying
levels start very low with ‘Acceptable’ being equal to 10-25 % of the assessment score. And
the most commonly certified level ‘Good’ requires just 40 % of assessment score to be
covered and a maximum of 55 % (BREEAM 2015f).
II. SUCCESS LEVEL - STRENGTHS: No specific strength was identified for that level.
II. SUCCESS LEVEL - WEAKNESSES:
The definition of success is vague and lacks definition of sustainability. BREEAM has a
vague vision that serves as a definition of success - “BREEAM's aim is to promote and
influence sustainable construction practices across the globe” (BREEAM 2015a). No
definition of sustainability was found. On its webpage, it is stated: “In 2010, BRE Global
positioned BREEAM within an overall framework for the environmental, social and
economic assessment of the built environment known as the Code for a Sustainable Built
Environment” (BREEAM 2015c). Further on, it is written: “The international Code for a
Sustainable Built Environment is a strategic framework for sustainability assessment. At the
highest level the Code itself forms a vision statement for a sustainable built environment. The
Code is then interpreted through a Core Technical and Process Standards, both supported by
Core Science” (see figure 3.2.).
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Figure 3.2. BREEAM’s operational framework (BREEAM 2015d).
As it is understood, at the highest level the Code itself forms a vision statement for a
sustainable built environment. The mentioned “vision statement for a sustainable built
environment” was not found anywhere in the Code documents, at the websites of BRE and
BREEAM, in the annual reports or in the sustainability reports. The mentioned vision is
practically missing. BREEAM were contacted via e-mail to answer what the vision is, but no
answer was received. It appears that even if the vocabulary of sustainability is to be found, no
clear definitions of both success and sustainability are present in BREEAM’s documentation.
Looking into the Sustainability reports, similar situation was identified. In addition, it was
found that the last report on the website is from 2010 – no Sustainability reports were found
for the period 2011-2015.
The CS doesn’t cover the full scope of sustainability (lack of the social aspects). A BREEAM
assessment uses recognised measures of performance that represent a broad range of
categories and criteria from energy to ecology; including aspects related to energy and water
use, the internal environment (health and well-being), pollution, transport, materials, waste,
ecology and management processes (BREEAM 2015a). Even if the triple bottom line is
mentioned and the social aspects are somewhat addresses, they still stay in the shadow of the
ecological ones. Just as it is stated in the name of BREEAM – BRE Environmental
Assessment Method – and after all the improvements of the criteria, the CS stays focused
predominantly on the environmental aspects.
The CS is not stringent enough to drive a transition towards sustainability. “There is not such
a big gap between the (national) building standards and the certifications. Also for industrial
buildings and sport facilities, the targets are no so high. There are basically a few additional
things that are being done and otherwise the requirements are met by normal design or
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normal good design. So, I think, it depends, some kind of sustainability, but it is not really
high-end sustainability” (Gelesz 2015).
III. STRATEGIC GUIDELINES LEVEL - STRENGTHS:
Clear guidelines and criteria to guide the design teams. Besides providing different systems
for the different needs, such as BREEAM Refurbishment & Fit-Out, BREEAM
Communities, BREEAM New Construction and BREEAM In-Use, the CS provides clear
guidelines and criteria to guide the design teams towards certification. BREEAM encourages
designers, clients and others to think about low carbon and low impact design, minimising
the energy demands created by a building before considering energy efficiency and low
carbon technologies (BREEAM 2015a). This approach has a large contribution to alignment
with the ecological SPs of the FSSD (see section 1.7).
Transparency and quality in the assessment process. A certified BREEAM assessment is
delivered by a licensed organisation, using assessors trained under a UKAS (The United
Kingdom Accreditation Service) accredited competent person scheme, at various stages in a
building's life cycle (BREEAM 2015a).
III. STRATEGIC GUIDELINES LEVEL - WEAKNESSES:
The strategic guidelines are vague and unclear. BREEAM is described as a set of standards
and CSs that measure and certify sustainable value in the built environment. Achieving a
standard is based on meeting a set of detailed criteria. It is claimed that there are sound
guidelines (principles) underpinning the criteria. The five ‘Principles of BREEAM’
(BREEAM 2015c) are: (1) delivers sustainable solutions; (2) provides a framework to get the
balance right; (3) it is based on sound science; (4) supports the process of change; (5) delivers
value to the occupants of the building. All the guidelines (principles) are vaguely formulated
and they lack clear definitions of the concepts used, specifically there is not clear definition
of sustainability besides the mentioned triple bottom line.
IV. ACTIONS LEVEL - STRENGTHS:
The CS provides active training and development for the stakeholders. BRE (the promoter of
BREEAM) is running an online educational platform called “BRE Academy” and it is used
to promote training events in both physical and virtual environment (BRE. 2015c). The
platform offers a large number of training events to promote their CSs, but also to raise
general awareness about regulations, innovations, etc.
Wide range of application of the CS. According to BREEAM (2015a), BREEAM is used by:
(1) clients, planners, development agencies, funders and developers - to specify the
sustainability performance of their buildings; (2) property agents - to promote the
environmental credentials and benefits of a building to potential purchasers and tenants; (3)
design teams - as a method to improve the performance of their buildings and their own
experience and knowledge of environmental aspects of sustainability; (4) managers - to
reduce running costs, measure and improve the performance of buildings, empower staff,
develop action plans and monitor and report performance of buildings.
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IV. ACTIONS LEVEL - WEAKNESSES:
Accessibility and focus of trainings. All of the trainings are paid and the fees are
comparatively high. For example, the upcoming training courses in 2015 are priced between
500 and 2000 British pounds for 1 to 3 days in duration (BRE 2015c). As a result, only a
limited group of stakeholders is able to attend the offered trainings. The awareness online
courses are also paid. No training events targeting specifically sustainability were found.
V. TOOLS LEVEL - STRENGTHS:
A large set of tools for the built environment are offered. BRE offers a large set of tools to
support the building designers and developers, such as the RedBookLive - providing a list of
approved fire and security products and services, or the GreenBookLive - a reference source
and online listing of environmental products and services, or the Green Guide to
Specification, or BRE Innovation Park – a showcase of innovations, or BRE SMARTWaste –
assisting businesses in managing and reducing their waste (BRE 2015b).
V. TOOLS LEVEL - WEAKNESSES:
Lack of some important tools. Even if a large number of tools are offered, a number of
important tools are missing, such as stakeholder analysis tools and tools to cover the entire
life cycle of the building process (the demolition/end-of-life phase is missing).
3.1.2

LEED

LEED is a CS for buildings, homes and communities, guiding their design, construction,
operations and maintenance. More than 54 000 projects are currently participating in LEED,
comprising more than 938 million m2 of building space (USGBC 2015b). LEED is developed
and run by the US Green Building Council (USGBC), and when no data was found
specifically for LEED, general information for the parent organisation (USGBC) was used.
I. SYSTEMS LEVEL - STRENGTHS:
Global perspective taken in consideration. “LEED is the triple bottom line in action,
benefiting people, planet and profit” (LEED 2015). LEED claims that it is the most widely
recognised and widely used green building program across the globe. LEED is certifying
139 355 m2 of building space each day in 135 countries (USGBC 2015c).
Proper knowledge about the systems in which the CS operates, specifically the BS. LEED is
launched by the USGBC in 2000. The USGBC is established in 1993, with the mission to
promote sustainability in the building and construction industry (USGBC 2015c). “USGBC is
made up of tens of thousands of member organisations, chapters and student and community
volunteers that are moving the building industry forward in a way that has never been seen
before. […] Today we are 76 chapters, 12,870 member organisations and 197,000 LEED
professionals strong” (USGBC 2015b). LEED has a wide community of professionals around
the world working with it (Battisti and Moschini 2015).
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I. SYSTEMS LEVEL - WEAKNESSES:
Systems perspective and approach are not taken in consideration. LEED does not
demonstrate a full understanding of the interrelations between built projects and the natural
and human systems in which they are embedded. LEED also lacks full life cycle perspective
– the demolition phase is missing and the operations phase is neglected. Even if there is a
special sub-system for buildings in operation, called ‘LEED for Existing Buildings’, it is still
used as a separate system and is not part of all certifications (USGBC 2015f).
II. SUCCESS LEVEL - STRENGTHS: No specific strength was identified for that level.
II. SUCCESS LEVEL - WEAKNESSES:
Lack of clear definitions of success and sustainability. No clear definition of success of
LEED as a CS was found. The organisation behind (USGBC) has the following vision
statement: “Buildings and communities will regenerate and sustain the health and vitality of
all life within a generation” (USGBC 2012); and a mission: “To transform the way buildings
and communities are designed, built and operated, enabling an environmentally and socially
responsible, healthy, and prosperous environment that improves the quality of life for all”
(USGBC 2012). In its strategic plan for 2013-2015, USGBC states six goals: (1) expand the
green building marketplace; (2) cultivate sustainable cities and communities; (3) influence
green building policy at all levels of government; (4) calibrate and enhance the
environmental benefits of green building; (5) strengthen the links between green building and
human health and well-being; (6) achieve higher mission impact through organisational and
community excellence (USGBC 2012).
As stated above, USGBC has a strategic plan, but the concept of sustainability is largely
missing in it and its goals. The vocabulary of sustainability appears in another statement:
“We are a diverse group of builders and environmentalists, corporations and nonprofits,
teachers and students, lawmakers and citizens that share the same vision of a sustainable built
environment for all within the next generation” (USGBC 2015b). No information was found
on the specific statement of such vision, what is understood by sustainable built environment
and how it is defined. Instead, vague statements substitute the missing definitions: “We
believe in better buildings; places that complement our environment and enhance our
communities. Places that give people better, brighter, healthier spaces to live, work and play.
Green building is a win-win, offering both environmental and economic opportunity. Greater
building efficiency can meet 85 percent of future demand for energy in the United States and
a commitment to green building has the potential to generate 2.5 million jobs” (USGBC
2015b). In this statement ‘sustainable’ is replaced with better, green, and the mentioned
aspects are healthier environment, economic profit, employment and energy efficiency. In
another statement the focus on health and energy efficiency is confirmed: “LEED stands for
green building leadership. LEED is transforming the way we think about how buildings and
communities are designed, constructed, maintained and operated across the globe. LEED
certified buildings save money and resources and have a positive impact on the health of
occupants, while promoting renewable, clean energy” (USGBC 2015i).
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The CS is not stringent enough to drive a transition towards sustainability. “The targets are
all too low - it is not that difficult to get a LEED Platinum [the highest level of LEED
certification, see figure 3.3]. It is too easy to get really good scores. So, we want the CSs to
raise consciousness about the problem, but we don’t want to make it too easy to think that it
is too easy to get to the solution. And that is the problem with a lot of these current systems”
(Vale 2015).

Figure 3.3. The four levels of LEED certification (USGBC 2015e).
III. STRATEGIC GUIDELINES LEVEL - STRENGTHS:
Flexible approach to suit every project. LEED is flexible enough to apply to all project types.
Each rating system (rating systems here refers to subsystems of the CS) groups requirements
that address the unique needs of building and project types on their path towards LEED
certification (USGBC 2015f). A help page is also provided for project teams to choose the
most suitable system (USGBC 2015g). LEEDv4 (the newest version of LEED) encompasses
21 rating systems for the design, construction, operation and maintenance of buildings,
homes and neighbourhoods. The systems are grouped under five categories (see figure 3.4).

Figure 3.4. The five categories of LEED certifications (USGBC 2015f).
III. STRATEGIC GUIDELINES LEVEL - WEAKNESSES:
The strategic guidelines are vague and unclear. No clear strategic guidelines for LEED were
found. USGBC has 7 guiding principles (guidelines) in its strategic plan (USGBC 2012): (1)
Promote the triple bottom line; (2) Establish leadership; (3) Reconcile humanity with nature;
(4) Foster social equity; (5) Maintain integrity; (6) Be inclusive; (7) Exhibit transparency.
USGBC’s guiding principles “provide the foundation upon which the work of the
organisation stands and the reservoir of intent and imagination out of which our strategy
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grows. They also serve as touchstones by which USGBC evaluates the success and integrity
of our work both inside and outside of the organisation” (USGBC 2012). All the guidelines
(principles) are vaguely formulated and they lack clear definitions of the concepts used.
Lack of balance between long-term and short-term planning. The strategic plan of USGBC is
for the period 2013-2015 (USGBC 2012). No long-term plans were found. No clear, real
long-term thinking is observed in the CS’s vision and practices. For example, the building
criteria lack the aspect of duration of building life.
IV. ACTIONS LEVEL - STRENGTHS:
Constant updates and improvements. LEED has evolved since 1998 to more accurately
represent and incorporate emerging green building technologies. The pilot version, LEED
New Construction (NC) v1.0, led to LEED NCv2.0, LEED NCv2.2 in 2005, and LEED 2009
(previously named LEEDv3) in 2009. LEEDv4 was introduced in November, 2013. LEED
ratings systems are updated through revisions on a regular development cycle. There are
three basic types of LEED improvements (USGBC 2015h): (1) Implementation and
maintenance of the current version of LEED; (2) Adaptations to existing ratings systems and
their credits; (3) Next version - this is the comprehensive improvement phase of LEED
development that occurs through a periodic evaluation and revision process.
Active training and development for the stakeholders. USGBC’s webpage offers a large
amount of online training courses for the different stakeholders (USGBC 2015i). Each
stakeholder can easily find the detailed information of each course, and choose the most
appropriate course. There are many courses on sustainability thematic, such as – “Embodied
Carbon: The Critical Juncture Where Sustainability Meets Building Structure”. Most of the
courses are paid, but the prices are affordable (20-50 USD for a few hours course) and there
are many discounts, e.g. for students.
IV. ACTIONS LEVEL - WEAKNESSES: No specific weakness was identified for that level.
V. TOOLS LEVEL - STRENGTHS:
Large set of supporting tools. USGBC offers a number of tools to help project teams and
designers to get certified, such as LEED Online, Addenda Database, Pilot Credit Library,
Credit Library, Rating System Documents and Guide to LEED Certification (USGBC 2015j).
Guide to LEED Certification, for example, provides guidance through the whole process of
certification, and offers the information about what the project teams should do to get
certified with LEED from project conception to completion.
V. TOOLS LEVEL - WEAKNESSES:
Lack of some important tools. Even if a large number of tools are offered, a number of
important tools are missing, such as stakeholder analysis tools and tools to cover the entire
life cycle of the building process (the demolition/end-of-life phase is missing).
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3.1.3

Living Building Challenge

The LBC (Living Building Challenge) was originally developed by Jason F. McLennan, with
subsequent further development by the Cascadia Region Green Building Council (CRGBC)
to inspire the creation of true sustainability in the built environment (ILFI 2014b). The LBC
is administered by the International Living Future Institute (ILFI), which is the parent
organisation for CRGBC, a chapter of both the United States and Canada GBCs that serve
Alaska, British Columbia, Washington and Oregon. (ILFI 2015h). ILFI’s mission is “to lead
and support the transformation toward communities that are socially just, culturally rich and
ecologically restorative” (ILFI 2015h). When no information was found specifically for LBC,
general information for the parent organisation (ILFI) was used.
I. SYSTEMS LEVEL - STRENGTHS:
Systems perspective and approach taken in consideration. The LBC is claimed to mark the
beginning of the next stage in understanding the interrelations between built projects and the
natural and human systems in which they are embedded (CRGBC 2009). The CS encourages
designers to take inspiration from nature, seen in its underlying principle: “buildings should
mimic nature and natural systems” (ILFI 2014b, 2).
Global perspective taken in consideration. LBC claims a global ambition for transformation:
“to encourage the creation of Living Buildings, Landscapes and Communities in countries
around the world while inspiring, educating and motivating a global audience about the need
for fundamental and transformative change” (ILFI 2015a). LBC’s promoter – ILFI – “offers
global strategies for lasting sustainability, partnering with local communities to create
grounded and relevant solutions” (ILFI 2015h).
Proper knowledge about the systems in which the CS operates, specifically the BS. LBC was
developed by experts who worked for many years with LEED and other CSs and thus have
proper knowledge and experience in the area, specifically regarding the BS.
I. SYSTEMS LEVEL - WEAKNESSES: No specific weakness was identified for that level.
II. SUCCESS LEVEL - STRENGTHS:
The CS has a clear definition of success and sustainability. LBC was formally launched to
the public in 2006 with its mission to envision a future that is socially just, culturally rich,
and ecologically restorative (ILFI 2014a). ”The LBC is a building certification program,
advocacy tool and philosophy that defines the most advanced measure of sustainability in the
built environment possible today and acts to rapidly diminish the gap between current limits
and the end-game positive solutions we seek” (ILFI 2015a). The success is further defined
through the levels and criteria of certification. Three levels of certification can be achieved:
Living Building Certification, Petal Recognition or Net Zero Energy Building Certification
(ILFIc 2015). The certification is based on seven “petals”, or areas of impact. They include
Place, Water, Energy, Health and Happiness, Materials, Equity and Beauty (ILFI 2014b, 10).
The seven petals contain a total of 20 design imperatives. The imperatives are designed to be
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applicable to different types of building projects around the world, including new
developments and existing buildings (ILFI 2014b).
In regards to sustainability, LBC focuses on buildings, with the goal to move from buildings
with negative environmental impact to sustainable, or even better to regenerative buildings.
Regenerative buildings not only produce all of their own energy, and capture and treat all
water, but they are also designed and operated to have a net-positive impact on the
environment, including repairing surrounding ecosystems (WBDG 2011). LBC aspires to
regenerative buildings and attempts to define the ideal building, in order to find what the
ideal is in the built environment (Clark 2015; Wright 2015). See figure 3.5 for visualisation
of that aspiration.

Figure 3.5. “Setting the ideal as the indicator of success” (ILFI 2014b).
Holistic approach to sustainability - The definition of success is in alignment with all the
eight SPs. The LBC aspires to cover both ecological and social aspects of sustainability by
putting a real focus on addressing issues of equity and social justice. Evidence for this can be
found in the statement of the CEO, Jason F. McLennan: “A future that is not only
ecologically restorative – but one that is socially just and works for all segments of society”
(ILFI 2014a). But this ambition is not just expressed by statements; it is explicitly requested
by some of the design criteria (imperatives), such as ‘Healthy Interior Environment’,
‘Responsible Industry’, ‘Universal access to Nature & Place’, ‘Equitable Investment’, ‘JUST
Organisation’, ‘Beauty + Spirit’ and ‘Inspiration + Education’ (see figure 3.6). At a further
level those imperatives are supported by a number of specific tools for addressing equity and
other social issues (refer to the Tools level of this section for details).
„LBC is above and beyond other CSs in every respect” (Wright 2015). The LBC provides
benchmarks for project teams seeking to move beyond the levels of LEED, which CRGBC
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has been promoting and supporting since its foundation in 1999, into a performance-based,
post-occupancy evaluation of a project’s efforts towards maximum efficiency and
sustainability (CRGBC 2009). The LBC works as a comprehensive standard that looks for
the best in architecture, engineering, interiors, landscape design, planning and policy (ILFI
2014a). The LBC is “a call to action for the design and building industry to achieve higher
levels of sustainability in the built environment” (CRGBC 2009).
“LBC has a compelling message that attracts people” (Clark 2015). Since the moment when
the LBC was released, it urged excitement and great interest from the green building
community, as it is claimed by its promoters (CRGBC 2009).
II. SUCCESS LEVEL - WEAKNESSES:
Sustainability aspects and the imperatives. No clear argumentation was found on how the
balance of importance between the imperatives and the different aspects (social, ecological)
of sustainability is achieved.

Figure 3.6. The 20 Imperatives of LBC: Summary matrix (ILFI 2014b).
III. STRATEGIC GUIDELINES LEVEL - STRENGTHS:
There are strategic guidelines for how to move towards success. The LBC has three strategic
guidelines (ILFI 2014b): (1) all imperatives associated with a specific typology are
mandatory to achieve certification; many of the imperatives have exceptions based on current
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market conditions; (2) the certifications are performance based, which means buildings can
only be certified after 12 months of operation and performance metrics are being met
consistently throughout the period; (3) projects teams need to share key learning from the
projects and advocate for the LBC in the way of online case studies and other tools. The
guidelines guide the design team towards certification of the project.
Backcasting from the defined success is observed. Since imperatives are set upfront, design
teams need to use backcasting to chart the best possible course in the right overall direction
of each imperative. It provokes creative tension and allows design teams to collaborate and
come up with innovative ways to meet each imperative. It’s left “up to the genius of the
design team to choose the most appropriate design response” (ILFI 2014b).
Certification is based on performance rather than theoretical modelling. ”Some of the
Imperatives’ requirements can only be evaluated after a project is fully completed and
operational for at least twelve consecutive months” (ILFI 2015e).
Clear and straight forward certification process. The LBC project certification process for
projects pursuing Full Certification or Petal Recognition is intentionally straightforward,
while still fostering an environment of support and collaboration (ILFI 2015c). A project’s
path from inspired vision to inspirational achievement consists of three steps: Registration,
Documentation plus Operation, and Audit plus Certification. (ILFI 2015c).
III. STRATEGIC GUIDELINES LEVEL - WEAKNESSES:
There are gaps in the strategic guidelines. The strategic guidelines do not offer any guidance
on prioritising actions. Instead, LBC focuses on meeting an imperative or not, allowing the
design teams to prioritise choices using whatever criteria they choose. Another gap is the lack
of guidance towards alignment with sustainability principles.
No balance between long-term and short-term planning. No long-term strategic documents
about LBC’s further developments were found published in the open-access area of the ILFI
webpage.
The certification process is expensive. LBC projects are usually 10-25 % more expensive,
compared to other green building standards projects, with no guarantee of sufficient ROI
(ILFI 2013). LBC attempts to address this issue by allowing for certain exceptions for each
imperative.
“The LBC is rigorous and it difficult to get certified” (Wright 2015). As stated within
CRGBC Report 2009, “The Living Building Challenge sets substantially higher performance
requirements across a more comprehensive set of criteria than required by regulation, or any
certification scheme currently in use. Projects striving to meet these criteria need to employ
innovative strategies and systems“(CRGBC 2009).
IV. ACTIONS LEVEL - STRENGTHS:
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LBC is a standard that evolves over time and learns from each project. The first version of
the LBC Standard was formally launched to the public in 2006, while Version 1.3 was
released in August 2009 to update the original standard document (ILFI 2014a). Version 2.1
of the LBC Standard, posted May 1, 2012, offered minuscule updates from version 2.0. The
newest version LBC 3.0 was released in 2014 (ILFI 2014b). The Petal Handbooks draw on
extensive staff-led research and incorporate the feedback from the project teams (ILFI
2014a).
Leading by example. ILFI, which administrates LBC, is exemplary of occupants of a
sustainable building. In Spring 2013, the ILFI headquarter moved to the Bullitt Center
(Seattle, US), the world’s greenest commercial building, claimed to be “a living laboratory, a
bold prototype for truly restorative design and construction, and a living manifestation” of
what ILFI has been preaching for many years (ILFI 2014a). Another example is in ILFI’s
commitment to transparency - information about its financial situation is disclosed within its
annual reports (ILFI 2014a).
Raising awareness about the defined success amongst all stakeholders. ILFI continually
creates resources to further advance the understanding and implementation of the principles
of the LBC in order to ensure that all enthusiasts are aware of the various ways to learn more
about, and participate in the evolution of the program. For instance, publications in Trim Tab
magazine outline the institute’s mission to focus on critical issues and leverage points for
effecting change and true transformation. In addition, LBC enhances demand for more
sustainable products.
There is a suggested list of actions. The suggested actions depend on the type of certification
pursued and on the specific zone where the project is located. A sample list of some of the
suggested actions include: build projects on grey- and brown fields; implement urban
agriculture; provide wildlife and avian habitat through the use of naturalised plants and
topsoil; invest in habitat exchange; secure weather protected storage for human powered
vehicles; enhance pedestrian routes; advocate for human powered transportation; provide
showers and changing facilities with easy access; provide charging station for one electric
vehicle; implement water discharge treatment on site; generate more energy than is
consumed; pay for embodied carbon footprint of the building, etc.
IV. ACTIONS LEVEL - WEAKNESSES:
The global perspective is not realised in practice. It is clearly stated that the global
perspective is taken into consideration, while at the same time the CS has a very limited
coverage at global level. In April 2014, there were only 192 registered projects (see figure
3.7), most of them in the USA and Canada (ILFI 2014b). The reasons are numerous, and
include major barriers: stringent criteria and higher costs of LBC certified buildings (more
information to follow), and some minor ones: the certification documentation is available
only in English. Altogether, these factors are putting under question the actual global
perspective and approach of the CS.
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Figure 3.7. LBC certified project locations as of April 2014 - adapted from ILFI (2014b).
V. TOOLS LEVEL - STRENGTHS:
There is a list of complementary tools to support the defined success. Besides LBC, ILFI also
administer programs like Living Product Challenge and Living Community Challenge (ILFI
2015h). On the ILFI webpage, the following complimentary tools can be found: Living
Future Exchange offset programs, Green Wizard Workflow PRO, Software Healthy Interior
Environment Plan, Biophilic Framework and Plan, Carbon Offset, Declare™ label, Just™
label, Reveal label, FSC labelling standard, Americans with Disabilities Act (ADA), an
Architectural Barriers Act (ABA), Accessibility Guidelines, The Dialogue, Educational
website, online case study and project brochures. The project teams are supported during the
design and construction phases through online tools for communication with ILFI’s staff and
the Ambassador network (ILFI 2015i).
V. TOOLS LEVEL - WEAKNESSES:
Exceptions are made in some of the tools (e.g. The Red List). The current limitations in the
materials economy origin press LBC to add some temporary exceptions for numerous Red
List items. “The Declare staff will review each product to determine if there is an existing
exception and make a notation on in the material database and on the product label” (ILFI
2015g).
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3.2

RQ2: What Opportunities and Threats Could Be
Identified in Relation to Effectively Overcoming
the Weaknesses and Enhancing the Strengths?

A number of generic opportunities and threats were identified and prioritised according to
their relevance and potential impact in effectively overcoming the weaknesses and enhancing
the strengths of the three chosen CSs. No specific logic is followed in the order of
presentation of the elements in the lists.
3.2.1

List of Opportunities

o There is a growing demand for certification – more and more building projects are
targeting sustainability certifications (Borg 2015).
o The economic crisis (in Europe, specifically) creates an opportunity for the CSs –
they pave the way for companies, for designers and innovators to improve the market,
and for new political initiatives (Battisti and Moschini 2015).
o There is a bigger gap between the CSs’ standards and the national building
legislation, and thus bigger need for CSs, in the less economically developed
countries compared to the more economically developed ones (Gelesz 2015; Schiano
Phan 2015).
o The public sector will be more important player in the certifications in the future
(Battisti and Moschini 2015; Gelesz 2015).
o The retail sector is going green; there is an increasing demand for sustainable
buildings and certifications (Battisti and Moschini 2015).
o There is an increased focus on smart buildings, interconnection of communicationand building operations technology, resulting in more efficient buildings (Pope 2015).
o Water supply in some regions is becoming more and more challenging and costly.
The water and storm water management issues will be of greater importance in the
future (Gelesz 2015).
o In the future, certification will be about models on the computer (Barrett 2015).
o There is a large number of existing buildings in need of renovation (e.g. renovation of
public buildings, such as schools) (Battisti and Moschini 2015; Borg 2015)
o The pool of potential stakeholders of the CSs will grow in the future (Wright 2015).
o The occupants will continue to have an increasingly important role in the performance
of buildings (Vale 2015).
o Low energy architecture is making its way into green buildings (Schiano Phan 2015).
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o The local traditions and higher awareness of sustainability issues provide additional
opportunities for the CSs (Battisti and Moschini 2015).
o There are opportunities for collaboration between the CSs (Battisti and Moschini
2015; Wright 2015).
o The BS is a large contributor to the sustainability challenge and is lagging behind.
o The growing global population requires new solutions for people to meet their needs.
o There is growing need for social cohesion, especially in the expanding urban areas.
o There is an ever growing development of technologies in the sector.
o The legislation and regulations for buildings are getting stricter and tighter, e.g. some
materials are getting banned as hazardous, and the BS needs to adapt.
o Climate change requires adaptation to the new climate and conditions. It encourages
building owners to request adaptive/climate responsive building design.
o There is a growing awareness and concern about sustainability issues, such as soil
consumption and uncontrolled building development.
o There is a market for new and extremely innovative building concepts (e.g.
underwater, underground and outer space architecture).
3.2.2

List of Threats

o CSs are limited by the market; they cannot be too stringent, as they have to be in tune
with the market (Clark 2015). Good (stringent and focused on holistic sustainability)
CSs will not sell well (Schiano Phan 2015; Vale 2015).
o The global warming, the consecutive climate change and the growing number of
disasters are adding additional challenges to the sustainability of buildings (Battisti
and Moschini 2015; Schiano Phan 2015; Vale 2015).
o The results of the CS depend on the national priorities and policies of each individual
country (Battisti and Moschini 2015; Borg 2015; Schiano Phan 2015).
o There is a serious competition between the CSs (Battisti and Moschini 2015; Borg
2015; Pope 2015; Wright 2015).
o The CSs are easy to manipulate by the client (Schiano Phan 2015).
o The CSs are used for ‘greenwashing’ (Clark 2015; Schiano Phan 2015).
o The CSs are becoming more and more complex (Gelesz 2015).
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o The sustainability of the BS will not improve much in the future (Gelesz 2015).
o The BS is not up to date and not very innovative, both in general and in regards to
sustainability (Battisti and Moschini 2015).
o Sustainability is not embedded in the general culture and perception (Battisti and
Moschini 2015; Clark 2015).
o It is challenging to gather data in a reliable way (Pope 2015).
o Politics are involved (Barrett 2015; Schiano Phan 2015). There are more urgent
political issues and the sustainable built environment is not a priority.
o Large numbers of people have low income, and cannot afford more advanced
buildings.
o Trend for introducing new technologies exists, instead of reducing needs and
consumption.
o The CSs are dependent on legislation and it might negatively influence them. It is
continuously improving in many regions and CSs might run out of business.
o Lack of soil for food production makes land prices grow and adds additional pressure
on the sustainability of buildings.
o There is a high level of speculations and corruption within the construction industry
in some countries and regions.
o There is a growing concern about the harm of different high-tech solutions, e.g.
wireless radiation in ‘Smart Houses’.
o The global political and cultural issues and challenges are becoming more complex.
o There are no fully sustainable solutions for the waste produced by the BS.

3.3

Summary of the SWOT (RQ1 and RQ2)

The table below presents a short summary of the previous sections answering the first and the
second RQs, highlighting some of the key strengths and weakness of the CSs from an SSD
perspective, and respectively – some of the key opportunities and threats. For the full list and
more details on each specific characteristic refer to the respective section. The summary is
presented in the form of a SWOT table, where the first rows (strengths and weaknesses) are
classified according to the five levels of the FSSD-CSSB.

35

Table 3.1. Summary of SWOT assessment (conducted with the FSSD-CSSB).

Systems perspective and approach
taken in consideration (e.g. full life
cycle perspective).

Proper knowledge about the
systems in which the CS operates
(e.g. the BS, or society and the
biosphere in a larger scale)
Global perspective taken in
consideration.
Clear definition of success
The CS has a clear definition of
sustainable built environment.
Holistic approach to sustainability
(alignment with most of the SPs)

I. SYSTEMS LEVEL
No evidence for systems
perspective and approach (e.g. lack
8 of full life cycle perspective –
missing demolition phase and
neglecting the operations phase).
Not enough knowledge about the
systems in which the CS operates.

LBC

LEED

BREEAM

LBC

LEED

WEAKNESSES
BREEAM

STRENGTHS

8 8

8 8 8
8 8

8

Lack of global perspective.

II. SUCCESS LEVEL
8 No clear definition of success.

No clear definition of sustainable
built environment.
No holistic approach to
8 sustainability (misalignment with
many of the SPs)
The criteria are stringent enough to
The criteria are not stringent
drive a significant difference in the
enough to drive a significant
8 difference in the sustainability of
sustainability of the buildings.
the buildings.
III. STRATEGIC GUIDELINES LEVEL
Clear strategic guidelines for the
No clear strategic guidelines for
different stakeholders that guide
the different stakeholders that
8 guide how to move towards the
how to move towards the success.
success.
Clear guidelines and criteria for
8
the design teams.
Both long-term and short-term
No good balance between long and
planning is considered (balance
short-term planning (the shortbetween strategy and tactics; longterm is prevailing).
term goals and ROI).
Backcasting from the defined
No backcasting from the defined
8 success is observed
success is observed
Certification
is
based
on
Certification is based mostly on
performance rather than theoretical
8 theoretical modelling, rather than
modelling.
performance
Transparency and quality in the
8
assessment.

8
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8 8
8 8
8 8
8 8

8 8

8 8 8
8 8
8 8

Flexible approach to suit every
project.

The certifications bodies are
taking actions to improve,
contributing to the defined success
and sustainability.
Constant updates and
improvements.
Training and development
opportunities for the stakeholders
are provided.

LBC

LEED

BREEAM

LBC

8
The certification process is
expensive.
Lack of balancing the rigorous
criteria to the market acceptance.
IV. ACTIONS LEVEL
No specific actions for
improvement are taken; or there
are barriers from the CSs’ side for
8 8 8 implementing actions for
improvement.

8 8 8

Raising awareness about the
defined success amongst all
stakeholders.
Clear and straightforward
certification process
A large set of complimentary tools
for the built environment are
offered by the CS.

LEED

WEAKNESSES
BREEAM

STRENGTHS

The training courses are expensive
and not accessible to some
stakeholders. No focus on
sustainability in trainings.

8
8

8

8
8
8

V. TOOLS LEVEL
No complimentary tools are
8 8 provided.

OPPORTUNITIES
Growing demand for certification.
Growing awareness about sustainability issues
BS Legislation and regulations are getting tighter.
Bigger gap between the CSs and building
legislation, and thus bigger need for CSs in the
less economically developed regions.
Development of technologies in the sector
The potential stakeholders will grow.
Increased focus on smart buildings.
Collaboration between the CSs.
Low energy architecture.

Lack of some important tools:
stakeholder analysis tools and
tools to cover the entire LCA of
8 8
the building process (the end-oflife phase is missing).
THREATS
Limited by the market: can’t be too stringent.
Good (‘sustainable’) CSs will not sell well.
CSs are becoming more and more complex.
Challenging to gather data in a reliable way.
More urgent political issues and the sustainable
built environment is not a priority.
Large number of people with low income, who can
not afford more advanced buildings.
Trend for introducing new technologies, instead of
reducing needs and consumption.
Competition between the CSs.
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3.4

RQ3: What Recommendations Can Be Made as
First Steps for Addressing the Threats and Utilising
the Opportunities for Improvement?

In this section the list of recommendations is presented. The recommendations are developed
by the authors of the paper, based on their research, understanding of the current situation
from an SSD perspective and finally a creative brainstorming and mind-mapping process. At
the final stage the following recommendations were improved by validation realised through
a survey amongst the experts. The recommendations are structured within the first four levels
of the FSSD, and are intended to be applicable for any CSs for sustainable buildings. The
percentage after the number [xx %] shows the percentage of approval by the experts in the
validation survey.
3.4.1

List of Recommendations

I. SYSTEMS LEVEL
(1) [80 %] Balance between global and local perspective: Take into consideration both a
global perspective and diverse local realities when developing criteria and when applying the
CSs. If appropriate, include local tuning of the weighting to take account of the local
conditions. Additionally, make better use of local resources and specifics, and integrate them
in the certification schemes criteria. Encourage working with local human resources (experts,
architects, engineers, workers, etc.).
(2) [80 %] Full life cycle perspective: Look at buildings from a full life cycle perspective.
Redesign the CS to embody such a perspective. Currently the end of life (demolition) is
almost missing, and the operations (building in use) phase is neglected. Shift the emphasis
from design to operations. Include post-occupancy evaluation in all versions of the CS, when
possible. Alternatively, this can be reinforced by introducing an expiry date of the
certification, to ensure that certified buildings perform according to what they were certified
for, and not just based on models.
(3) [80 %] Beyond the building scale: Develop CSs that go beyond the building scale. The
CSs should consider not just the building, but also the outdoor environment, neighbourhood,
district and the community scale. Encourage architects to think of the larger system. A
building never exists in a vacuum; it’s always part of a community. Buildings have to be
thought of as parts of complex systems - economically, socially and environmentally.
II. SUCCESS LEVEL
(1) [40 %] Define sustainability: Create a common principle-based definition of
sustainability in collaboration with as many CSs as possible (or at least with the leading
ones). Have a good understanding of the components of the sustainability challenge and
integrate a larger systems approach of the CS, taking in consideration that the CS is part of
the BS – part of the Society within the Biosphere.
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(2) [60 %] Define success: Create a clear definition of success (vision) for the CS, within the
developed definition of sustainability and communicate it actively to all stakeholders. Ideally,
there should be also an overarching common definition of success for all CSs and the BS at
large.
(3) [80 %] Ambitious criteria balanced with the market: Increase the criteria in accordance
with the defined success and sustainability. The ‘bar’ has to be as high as possible in order to
help the market to lift. At the same time, it should not be so high that the market is unable to
reach it. Ideally, raising the bar should be part of a long-term plan and it should be announced
long in advance, so that the market has the time to adapt.
(4) [60 %] Balance between social and ecological sustainability: Achieve balance between
social and environmental sustainability aspects. This could be accomplished by: focusing on
occupant health and well-being; encouraging gender equality within the certification and
design teams; integrating aesthetics and space appreciation by occupants as a criteria, etc.
Encourage project teams to think beyond the scope of their project, e.g. fair practices in the
supply chain especially when materials are sourced from far away. Consider both hard and
soft criteria (e.g. hard criteria: daylight levels can be designed for and calculated and are
known to have positive effect; soft criteria e.g. workplace diversity - can have an impact on
morale, employee retention etc).
III. STRATEGIC GUIDELINES LEVEL
(1) [100 %] Clear guidelines: Provide clear, practical and tailored guidelines for all
stakeholders on how to effectively move towards the defined success.
(2) [80 %] Long-term thinking: Introduce long-term thinking, both in the planning and
management of the CS, and also encourage it in the BS through the CSs. Take into
consideration the length of building life and how it impacts the choice of materials, site,
urban planning and sustainability in general. Integrate long-term thinking also in occupant
engagement – both tenants and maintenance staff.
(3) [75 %] Transparency: Be transparent in all possible ways; specifically about the
members of their leadership bodies and any potential conflicts of interest. The
documentation, planning, strategy and criteria should be freely accessible to the public.
(4) [80 %] Engagement of occupants and maintenance staff: Focus on engagement of
occupants and maintenance staff. Encourage the design team to focus its efforts on producing
a building that is understandable to its occupants/maintenance staff and easy to manage.
Create ownership by engaging the facilities management staff from the design stage. This
will have a great impact on its performance and the experience of the occupants.
(5) [80 %] Materials: Rethink what buildings are made out of. Look at the energy in
materials and encourage the use of natural materials with low environmental impact.
Encourage holistic and comprehensive material selection, including criteria like durability
and appropriateness to its function. Consider and encourage cradle to cradle resource
management.
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(6) [100 %] Site selection: Take into consideration the value of land and how it is used. The
land that we have on the planet is limited and should be used in the right priority - ensuring
the well-being of the ecosystems, food production, etc. Encourage renovation of abandoned
buildings instead of developing new projects.
(7) [100 %] Stakeholders’ engagement and empowerment: Empower practitioners and all
stakeholders by involving them more actively at all stages of certification - development of
criteria and general management of the CS. Perform stakeholder analysis to identify the
future potential stakeholders. Look beyond the project team: what stakeholders in terms of
unusual suspects can you engage (e.g. short-term building users, janitorial staff, local
community, the energy company - instead of just focusing on single building energy
efficiency). Use stakeholders’ engagement to improve the efficiencies in the bigger system.
IV. ACTIONS LEVEL
(1) [100 %] Stakeholders’ communication: Improve communication with stakeholders - have
regular meetings and seminars with them. Raise general awareness about sustainability and
specifically about sustainable buildings (e.g. use best practices and field trips to existing
sustainable buildings). Define, periodically assess and revise the process for stakeholder
communication – ensure they speak the same language. Make certification documentation
more accessible, clear and easy to understand.
(2) [40 %] Training and development: Invest in constant training for all stakeholders, not just
assessors and consultants. There should be more training courses offered for free and in
collaboration between the CSs. More training courses on sustainability and on how to
manage a building in a sustainable way are needed. There should also be a clear focus on
developing the social capacities and interpersonal skills of the consultants – to be able to
apply personal approach and coaching to clients in order to find out their real needs.
(3) [60 %] Cooperation with academia: Develop collaborations with universities and other
educational institutions to prepare architects and engineers that are trained in sustainability;
and to generally support the training and development of the stakeholders.
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4
4.1

Discussion
The Generic Role and Limitations of Certification
Schemes within the Building Sector

The research focused on three specific CSs and their strengths and weaknesses from an SSD
perspective. Looking into the wider scope of the CSs within the BS, there are certain
strengths and weaknesses that are common for all CSs as a concept and thus were not listed
in the previous section, as they are not specific for any of the three CS that are in focus of the
research. The authors believe that these generic characteristics that were identified are
important and worth mentioning.
The CSs play a big role in raising awareness amongst the different stakeholders (Pope 2015)
and making sustainable building attractive by providing recognition, monetary savings and
increased value of the property (Borg 2015). In addition, the CSs stimulate common practice
by complementing and enhancing mandatory regulations or replacing them, when they are
not in place (Schiano Phan 2015; Pope 2015). As a result, CSs are a positive way to introduce
better standards and ultimately more sustainable buildings, that eventually leads to reducing
the enormous environmental and resource-depleting impact of buildings (Battisti and
Moschini 2015; Gelesz 2015; Schiano Phan 2015). When designed well, the CSs make it
possible to assess the true quality of buildings (Pope 2015).
On the other hand, CSs have a number of weaknesses as well. The CSs are voluntary and in
many cases expensive, meaning that their scope and impact are limited (Borg 2015). While
being voluntary, it is obvious that the CS are very much dependant on the market, which
often leads to too much emphasis on a marketing approach and focus on making money
(Pope 2015; Vale 2015). They cannot be too stringent and they have to be in tune with the
market, otherwise they will run out of business (Clark 2015). As a result, the targets are often
too low and it is too easy to achieve high scores (Gelesz 2015; Vale 2015). Good (stringent
and focused on holistic sustainability) CSs are not predicted to sell well (Vale 2015; Schiano
Phan 2015). The last points raise issues such as the concept of “greenwashing” – using
‘sustainable’ and ‘green’ as only a marketing trick (Clark 2015; Schiano Phan 2015); and
could lead to even more extreme conclusions, such as (about CSs): “It’s all about making
money” (Vale 2015). Furthermore, there is a lot of competition and very little collaboration
between the CSs (Battisti and Moschini 2015; Borg 2015; Pope 2015; Wright 2015). As a
result there is no common definition of sustainability and focus of the different CSs (Vale
2015). CSs very often claim to be sustainable, but in fact lack aspects of genuine
sustainability (Barrett 2015; Borg 2015; Gelesz 2015; Vale 2015). Many of them end up with
a very shallow concept of sustainability; a building that is ‘less bad’ (Pope 2015). A common
shortcoming is that they focus on designing through modelling and simulation - the building
in use is not measured or is given little consideration (Schiano Phan 2015; Vale 2015). The
problem is that the real performance of the projects does not correspond to the simulations there is a gap between the modelling and the actual performance (Clark 2015; Pope 2015).
Another important issue is the lack of clear long-term thinking in the CS’s vision and
practices, e.g. the building criteria lack the aspect of duration of building life (Pope 2015;
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Vale 2015). “We need to invest in buildings that are gonna be there for a very long time.
Then we get the best use of resources we are putting in there. But length of building life
doesn’t tend to come into certifications schemes. It’s all about the design at the point of doing
it. Not thinking about the building in use and how long is it gonna last” (Vale 2015). It should
be noted that LBC is an exception to many of those shortcomings.
The authors of this paper are also concerned with a number of other issues, regarding the CSs
and the BS globally. There are more urgent political issues and the sustainable built
environment is not a priority. That should normally emphasize the role of the CSs, but it only
leads to other issues, such as the large number of people with low income who can not afford
more advanced (sustainable) buildings. Another point is that the market is more interested in
introducing new technologies and products, instead of reducing needs and consumption.
Meanwhile, climate change is a scientifically proven fact and the growing number of natural
disasters places additional challenges to the sustainability of buildings.
Taking into consideration all of those issues, it is clear that while the CSs have an important
role in the transition towards a sustainable BS, they are not sufficient on their own, and other
instruments are needed. Legislation and taxes play a crucial role, and policy makers have to
be current and competent in order to create laws that is up to date and is leading the change.
Awareness raising and behavioural change are also crucial for a sustainable BS – no matter
how good the buildings are, it is the people who use and own them that have the power to
define their performance and future use. Ideally, an intense collaboration is needed between
all players – CSs, governments, NGOs, academia, developers, etc. – in order to have an
efficient and strategic transition towards a sustainable BS and a sustainable society at large.

4.2

The Global Aspect of the Assessment

The research was focused on CSs that were developed and are mostly used in more
economically developed regions, namely – Europe, North America and Australia. This
section explores the situation regarding the CSs in other big regions of the world.
Asia is the most populated continent on Earth and it comprises of a large number of countries
with diverse realities. Some countries have a lot of experience and are leaders in building
energy efficiency, such as Japan and Singapore; they have developed their own CSs, such as
CASBEE and GBTOOL. Other countries are just starting to explore the area, like the most
populated ones - China and India, which are having a highly increasing building growth rate
in the recent years (Wen et al. 2007). Because of the huge environmental impact of buildings,
China and India are facing the need to reduce this impact urgently. In 2006, China released a
national green CS, nicknamed as ‘three star standard’. This standard was the first national
CSs for green buildings in China (Geng et al. 2012). The ‘three star standard’ has a growing
popularity together with LEED that has become the most preferred in China. India GBC
launched LEED India in January 2007 and since then LEED is the leading CS in the country.
Even if the CSs are becoming more and more popular in China and India, still the percentage
of certified buildings is very low. Unlike in North America and in Europe, the industry in
Asia has left the initiative largely to the government regulations. Fortunately, governments in
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Asia are becoming more proactive, with a range of policy responses designed to improve
building quality, yet still mostly focusing on energy efficiency (Wen et al. 2007).
In Latin America, conventional buildings are inefficient, often causing unnecessary harm to
the environment and the local economies. As a glaring example, Latin America’s 17 largest
cities lost on average 35 % of water to leakages; with Rio de Janeiro in Brazil having the
highest water loss rate at 58 % (ELLA 2013). With the development of countries and
emerging economies, the BS will continue to accelerate, leading to even greater ecological
and financial losses if building inefficiencies are not solved. Sustainable buildings are
defined as a solution due to their focus on resource-efficiency over the full life cycle of the
buildings and the consequent positive effects on the environment. Although national green
building CSs do exist in Latin America, such as the Colombia GBC and The Energy
Efficiency Seal in Brazil, international CSs are most widely used. The most successful CS in
Latin America is LEED. LEED has spread very fast, local councils have been established in
five Latin American countries over the last ten years: Mexico (2005), Brazil (2007),
Argentina (2009), Columbia (2009) and Peru (2011) (ELLA 2013).
Sustainable buildings are still relatively new concept in South Africa, but awareness has
dramatically increased in the last years, due to electricity shortages, increasing local
awareness of potential water shortages, rising global awareness of climate change issues and
demand from international organisations operating in South Africa (Gibberd et al. 2009).
After a process of industry and expert consultation, the GBC of South Africa (GBC SA) has
decided to introduce the Australian Green Star system as the main CS in South Africa
because they found it to be the easiest to customise to the local context (GBC SA 2007).
In summary, sustainable buildings and CSs are present also in the less economically
developed regions, but they are still in early stages of development and are still covering a
very small fraction of the buildings. Nevertheless, the authors are positive and believe that
the awareness around the environmental and social impact of buildings at a global level is
growing and people are taking initiatives for change.

4.3

Comparison to Other Similar Studies

When looking for other similar studies, there are many studies that provide an overview of
CSs as a tool for sustainable building management, such as the article of Giama and
Papadopoulos (2012) – “Sustainable building management: overview of certification
schemes and standards”. There are also studies on sustainable building design, on specific
CSs and more, but very few of them are looking at CSs from an SSD perspective. One such
example is the study on LEED, by Zimmerman and Kibert (2007) – “Informing LEED's next
generation with The Natural Step”. The conclusions of Zimmerman and Kibert support the
findings of the current research, even if LEED has developed significantly since its 2007’s
version and some improvements are already implemented. Still the general recommendation
for applying an SSD approach to the CSs is still valid for LEED and for the CSs in general.
Looking in other sectors, clear parallels can be made with the study of Bratt et al. (2011) –
“Assessment of eco-labelling criteria development from a strategic sustainability
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perspective”. Even if it is targeting eco-labels for products, with no specific relation to
buildings, the study is also carrying out an assessment from an SSD perspective and the
findings are supporting many of the findings of the current paper. Examples include the lack
of full system perspective and sustainability definition of the certification/labelling schemes.

4.4

Comparison to the Expectations of the
Researchers

The authors of the paper expected that the CSs are not being used to their full potential to
contribute to a strategic transition towards a sustainable BS, and thus such a hypothesis was
formulated. The actual findings not only confirmed this expectation, but were even more
alarming. It was commonly found during the research that the CSs generally lack a clear
definition of sustainability and have no strategic approach towards it. Furthermore they lack a
scientific approach in the favour of a largely market-oriented approach. The conclusions
listed here are based on the results of the research (see the previous chapter for more details).
Taking for example, BREEAM, the most spread CS around the globe. On their webpage,
they state: “In 2010, BRE Global positioned BREEAM within an overall framework for the
environmental, social and economic assessment of the built environment known as the Code
for a Sustainable Built Environment” (BREEAM 2015c). Further on they say “The
international Code for a Sustainable Built Environment is a strategic framework for
sustainability assessment. At the highest level the Code itself forms a vision statement for a
sustainable built environment.” The problem is that no “vision statement for a sustainable
built environment” can be found anywhere in their Code documents, at the websites of BRE
and BREEAM, in the annual reports or in the sustainability reports. It appears that BREEAM
only talks about sustainable built environment, but is not clearly defining it. This is a big gap,
considering that as it is stated that this definition is at the top of the strategic framework. The
framework can not be strategic, when the clear definition of the vision is missing, and has
nothing to be strategic towards. Looking into the Sustainability reports, the same issue was
identified. One more alarming fact is that the last report on the website is from 2010, which
poses the question – for BREEAM and for the CSs in general - how important is
sustainability to them?

4.5

Differences between the Certification Schemes

Although, many of the findings were similar for all the three CSs in focus of the research, a
number of differences can be observed as well. The findings show little differences between
BREEAM and LEED, and considerably more differences between them and LBC. LBC
appears to be an unique CSs in a number of ways. It is claimed to be “above and beyond any
other CS in every respect” (Wright 2015) and this claim comes for a reason. LBC takes a
systems perspective, defines clearly its success, has a much wider scope of sustainability,
considerably more stringent criteria, no direct marketing focus and is clearly aiming at
pulling the market from the top by setting “the ideal in the built environment” (Wright 2015).
In addition, LBC is actually measuring buildings in use, rather than just modelling (for
further information about the findings on LBC see the previous chapter). Few differences
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were found between BREEAM and LEED. One of the notable differences is their approach
to global coverage. While LEED is using a dominant unified global approach, BREEAM is
adapting to the local specifics and facilitating the adaptation of the CS for local needs,
resulting in a number of nationally modified and run BREEAM-based CS (for further
information on the findings on BREEAM and LEED see the previous chapter).
In conclusion, BREEAM and LEED are examples of the most dominant and global
certifications with a large number of strengths and weaknesses from an SSD perspective,
while LBC is paving the way for a different type of CS that aspires to more than just energy
saving, marketing and ‘labels’, but to actually defining an ideal sustainable building. Thus
one of the main shortcomings of LBC from an SSD perspective is its rather small outreach,
due to the stringency of criteria and the considerably higher price of buildings that are LBC
certified. All this points out that LBC is in fact considerably more advanced compared to
BREEAM and LEED from an SSD perspective. These differences made it very difficult for
the authors to make generic conclusions for all the three CSs. Thus it is important to note that
many of the general conclusions are mostly valid for both BREEAM and LEED, and only
partly valid for LBC.

4.6

Validity

The research design and the methodology were chosen consciously in order to enhance the
validity of the results in the given time frame. This approach included a number of actions at
every stage, e.g. collecting data from various sources, prioritising articles from peer-reviewed
journals during literature review, contacting a wide range of stakeholder groups during the
interviews, or the fact that all ten interviews were recorded, transcribed and validated by the
interviewees. The recommendations were also validated through a survey, which was sent
back to the experts in order to collect their feedback, evaluations and ideas for improvement.
Five experts provided such feedback (a summary of it can be found in Appendix H). Ideally,
if the time frame allowed for it, a further step of the research would have been undertaken
and the recommendations would have been tested in practice. Within the current time frame,
that was not possible.
Besides the specific validation at each step of the methodology, such as transcripts and
recommendations validation, the authors aimed at overall validity of the research through the
design of the methods. This was achieved by the development of new methods and tools, and
ongoing revision of the used methods, approaches and data sources. Several types of
triangulation were used to enhance the validation, such as using different sources of
information in order to answer the RQs (studying literature, desktop analysis of CSs’ web
pages and interviewing stakeholders) and interviewing different types of stakeholders
(internal and external to the CSs, promoters and critics, business and academia, etc.). Another
type of triangulation was collecting data from the same source while using different methods
for data collection (interviews and surveys). A further step to enhance validity would have
been to also study the practitioners in act (observation or job shadowing), but that was not
possible within the time frame of this thesis. Validation was also realised through peerevaluation during two workshops and two interim presentations held between February and
April 2015. These evaluations enabled the authors to gain feedback from a number of
45

sources, such as the primary and secondary advisors, peer students and staff members. More
information on the validation at each stage of the research can be found in chapter 2:
Methods.

4.7

Limitations of the Research

The research was challenging for a number of reasons. Most of those reasons are explained
below in this section.
4.7.1

Limited Timeframe

The time frame of the research, as with all time frames, limited the data that could be
collected from a quantitative perspective. The authors attempted to use appropriate research
design and methodology to address the specific time frame. While this was successful in a
number of ways (see the previous section 4.6), the authors believe that the given time frame
still affects the quality of the results. In the given time frame ten interviews were conducted
and two questionnaires were collected from licence holders. If the time frame allowed, more
data would have been collected, e.g. more interviews, questionnaires and surveys from the
various stakeholders; job shadowing could have been used as well. The additional data would
have further enhanced the quality and validity of the results. At the further stages, a deeper
analysis of the collected information would have been possible and the recommendations
could have been tested. The authors recognise that the developed support needs to be tested,
but the time constraint did not allow it. A testing phase would have allowed further
developing and improving the support.
4.7.2

Limited Access to Information

There were a number of limitations relating to the access of information. The CSs’ websites
were often unclear and missing information. BREEAM, for example, claims to be founded on
a Code for Sustainable Built Environment that is based on a vision statement, though that
statement cannot be found within the documentation available online. Similarly, the
BREEAM Principles are only mentioned in one promotional video. A lot of the information
is only available to the members/ambassadors/assessors and/or access is not free of charge.
As a result, the authors could not review this information. In addition, both BREEAM and
LEED did not respond to any of the attempts for contact – both CSs were contacted a number
of times by e-mail for interviews or for information inquiries. There was thus no opportunity
to establish a direct information channel between the research team and the organisations
behind the CSs, namely BRE and USGBC. LBC was the only one that responded and
cooperated with the researchers, including an interview with one of the ILFI officers.
4.7.3

Limited Answers to the Questionnaire for Licence Holders

Part of the research design included data collection through a questionnaire addressed to
licence holders – owners of certified buildings. As only two licence holders were found
available to participate in the questionnaire and only two questionnaires were returned filled.
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The researchers did not consider this data to be valid and do not take it into consideration in
the Results. Refer to Appendix E for the sample of the questionnaire.
4.7.4

Complexity of the Certifications Schemes

The complex interrelations between the organisations developing the CSs, operating them,
assessing and promoting them made it difficult to carry out a thorough assessment of the CSs
in the given time frame. This complexity was further increased by the large number of CSs BREEAM and LEED are both set/group of schemes/systems, each one of them including
more than 20 separate CSs – with varying scope – both in terms of geography and in terms of
which phase of the building life cycle they cover. As a result, the researches did not find it
realistic to carry out an in-depth assessment of the organisations, the schemes and the criteria
involved. Instead, an overall assessment was performed based on the general application of
the CSs, the open-access information on their web pages and in their annual reports; and the
experience of the interviewed experts.
4.7.5

Conflict of Interest and Subjectivity of the Stakeholders

One concern of the researchers is regarding the objectivity of the stakeholders and more
specifically of the experts involved in the interviews. It was expected that there would be
discrepancies between the personal opinions of the experts and the opinions of the
organisations they represent. In fact, the opinions expressed within the interviews differed
strikingly, more than the authors expected, varying from extremely positive and optimistic to
extremely sceptical and critical.
Another related issue was that the experts had a number of stakeholder roles that prevented
them from being fully objective. It was observed that the people who had financial interest in
the promotion of the CSs were extremely positive about them and had hardly any criticisms.
Moreover they claimed that their own vision of sustainable building and sustainability in
general fully aligned with the one promoted by the CS they had interest in. In contrast, the
people who had no interest in promoting the CSs were sceptical and critical of them.

4.8

Future Research Possibilities

To improve the support for the CSs and their stakeholders, recommended future steps for
research are collecting additional input from experts and licence holders, and an additional
stage of testing the developed support. There are a number of potential future topics for
research that will build on the current research, as follows:
o What are other instruments that can support the CSs in their role to strategically move
the BS towards sustainability? How can a synergy be achieved between the CSs and
other instruments available, e.g. legislation?
o How can the FSSD be used directly by the CSs to provide an SSD perspective and
direction in their development and application? FSSD was used as an assessment tool
by the current research, but it can also be applied directly by the CSs to overcome
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their current SSD shortcomings and to become more effective and strategic in
fulfilling their role.
o Is it possible and realistic to develop and apply one unified CS to be used by the BS
globally? The current research showed that each of the three CSs has a number of
strengths and weaknesses. It will be important to explore how to utilise those
strengths and overcome the weaknesses by creating one new CS which can be used
globally. Taking into consideration that each country and region has different
specifics, such an idea can be a challenging endeavour.
o How can the communication and engagement between the stakeholders of the CSs be
improved to more effectively use the potential of the CSs? What are the key factors
that can make the CS bodies and their stakeholders communicate effectively?
Stakeholders play an important role in giving feedbacks from the field. It is one of the
recommendations of this paper to put more emphasis on stakeholder engagement and
to explore this topic further and to discover best practices in order to fully utilise CSs.
o What supporting and complimentary tools will help users of CSs more efficiently?
The three CSs, which were the focus of this research, provide some supporting tools
to the users, but they usually have limited application and their compatibility with
other CSs is not explored. Future research is needed to help summarise and analyse
the already existing supporting tools, and as a next step to develop some new
supporting tools that can comprehensively support users of the CSs.
o How to balance marketing benefits and full sustainability? Most CSs are based on
market needs and making money. If a CS is too rigorous, it is not popular on the
market, on the other side, if a CS is too easy to get certified, it will lose its role in
driving the sector towards sustainability. Thus a question arises - how to get the
maximum benefit from the market, while making the CS as sustainable as possible?
o Addressing developers and their experience with CSs could provide more insights on
specific challenges they face and how those challenges can be tackled more
effectively by the CSs. The current research did not succeed in involving developers,
but the authors believe they are a very important stakeholder of the CSs, as they are
the ones physically realising the projects.
o How can the developed support be made available to the users – the CSs’
practitioners – in the most effective ways? How to communicate the importance of an
SSD approach to the CSs and their stakeholders? This study can be crucial for the
implementation of the developed support.
o How can the new framework – FSSD-CSSB – be further developed to explore its
applicability outside of the BS system? How can it be improved to become more
universal and applicable to other sectors, and what guidelines can be provided for its
adaptation to different sectors and needs? Such study can be very helpful for the
wider implementation of an SSD approach in the different sectors of society.
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5

Conclusion

The global society is facing a huge sustainability challenge and the BS is a major contributor
to its unsustainable course. CSs are powerful tools that have the potential, together with other
instruments and initiatives, to change the course of the entire sector. The concept of CSs
already holds the potential to address aspects of the sustainability challenge by promoting a
multidisciplinary approach to building design, increasing efficiency and performance of
buildings, making sustainable buildings more attractive and ultimately improving the quality
of the built environment. For this potential to be fully and effectively realised, the CSs need a
clear and strategic direction towards sustainability. Thus the current research is focused on
assessment of three of the leading and most advanced CSs globally, applying an SSD
approach and developing support for improvement: support in the form of recommendations
that could help the CSs to contribute more effectively to a strategic transition towards a
sustainable BS.
Through the current research a sustainability assessment of the three CSs (LEED, BREEAM
and LBC) from an SSD perspective was carried out, in order to reveal the strengths and
weaknesses of the tool with regards to a strategic transition towards sustainability. This
assessment explored data from various sources, such as the web pages of the CSs, their
annual reports and expert interviews. The research targeted a wide range of stakeholders of
the CSs to ensure a broad multi-stakeholder perspective “from the field”. The group of
involved stakeholders includes certification bodies’ representatives and promoters, members
of certification teams, architects, designers, construction engineers, building developers,
sustainability consultants, national GBC's representatives, university professors, researchers,
and book authors, who either had had experience with any of the targeted CSs or had
competence in the given field due to their academic interests. The interviews sought to
understand the experiences of the various stakeholders working with the CSs. The opinions
of the experts varied significantly from very positive and optimistic to extremely sceptical
and critical. The authors believe that these differences were largely influenced by the
presence or lack of interest in the CSs of the various stakeholders.
The study showed that while the three CSs are largely similar, there are a number of
differences between them. In summary, BREEAM and LEED are examples of the most
dominant and global certifications with a large number of strengths and weaknesses from an
SSD perspective, while in comparison, LBC proved to be considerably more advanced from
an SSD perspective. These differences made it difficult for the authors to make generic
conclusions for all three CSs. Thus it is important to note that the further conclusions are
mostly valid for both BREEAM and LEED, and only partly valid for LBC.
The results demonstrate that the CSs have a number of strengths from an SSD perspective,
such as having a global perspective and a proper knowledge about the BS, providing clear
guidelines for building assessment and constantly taking actions to improve. However some
serious gaps were also identified. The incomplete understanding of the socio-ecological
system that a CS functions within, coupled with unclear definitions of any objectives and
sustainability in particular was highlighted in the assessment, as well as not enough
stakeholder engagement to utilise the full potential of the sector to move towards
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sustainability. Even if the CSs largely talk about being sustainable and even strategic, a lack
of strategic approach towards sustainability became evident. They failed to prove being
strategic, since a clear definition of the vision and its sustainability were missing, meaning
they have nothing to be strategic towards. The authors believe that most of the shortcomings
can be effectively overcome through an application of an SSD approach, by a framework,
such as the FSSD.
Based on the research and the SSD approach provided by the FSSD-CSSB, a support for
improvement in the form of recommendations was developed. There are a total of 17
recommendation distributed amongst the first four levels of the FSSD-CSSB, making sure
that each level is addressed. An attempt for validation of the recommendations was also
carried out through a survey. The survey was completed by five experts. A further step in the
validation process would have been a testing phase of the support.
In conclusion, the current research highlights the important role of the CSs in moving the BS
towards sustainability. However, according to the authors of this study, an SSD approach is
needed, to ensure this role is effectively fulfilled. The support developed in this thesis is
designed to be used by the CSs and their practitioners to improve the outcomes of a CS
application. The improved outcomes of a CS application would lead to better and more
sustainable built environment and ultimately to a faster transition of society to a sustainable
future. However, further studies are needed to develop the usability and validity of the
support through testing with CS practitioners and to develop a way to introduce the support
to the users.
The authors hope that this thesis project contributes to the exciting research of sustainability
within the BS, and aids in maximising the potential of the CSs to be an active part of the
solution for sustainability in our challenged world with increasingly growing population and
built environment.
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Appendix A
List of the Most Used CSs Globally with Description
Adapted from Giama and Papadopolous (2012):
BREEAM (BRE) - UK: European certification scheme developed in the UK, but also
available and applicable to any other country, with measurable evaluation characteristics and
practical to be implemented for the users. Together with Leadership in Energy and
Environmental Design (LEED) they are the most widespread schemes. BREEAM was
created in 1990 by the British organisation BRE, since then more than 200,000 buildings
have been certified, while more than 500 have been registered for evaluation in and outside
the UK.
LEED (U.S. Green Building Council) - USA: developed in the US in 2000 by the US
Green Building Council and is most popular in North America (USA and Canada). Still, it is
also used in other regions around the world, such as South America, Europe and Asia.
High Environmental Quality (HQE) - France: environmental quality management
approach for construction, developed in 1994 and overviewed by the Association for High
Environmental Quality.
Deutsche Gesellschaft fur Nachhaltiges Bauen (2012) - Germany: The DGNB CS was
developed by the German Sustainable Building Council (DGNB) and the German
Government in 2009 and adaptations for several countries are currently under preparation.
GBTOOL (2011) - Japan: launched in 2000 and it has since been applied in the
environmental performance evaluation of offices, multi-unit apartment buildings, schools and
mixed-use buildings. The main goal of this assessment method is to include environmental
sustainability issues in the buildings’ evaluation and to facilitate international comparisons of
the environmental performance of buildings.
Comprehensive Assessment System for Building Environmental Efficiency (2011) Japan: launched in 2001 by the Japanese Sustainable Building Consortium and measures the
ratio between the building environmental quality and performance (e.g. thermal comfort) and
the building environmental loads (e.g. energy efficiency, global warming).
Green Globes (2011) - Canada: based on BREEAM and created in 1996. Since its launch it
has become popular in Canada, where it is currently operated by the Building Owners and
Managers Association of Canada and Energy and Environment Canada Ltd., and also in the
USA, where it is operated by the Green Building Initiative (GBI).
Green Star (2012) - Australia: developed in 2003 by the Green Building Council of
Australia, based on LEED and BREEAM. It is the most popular assessment system in
Australia, New Zealand and South Africa.
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Appendix B
Profiles of the Participants in the Interviews and Questionnaires
Nr
.

Contact

Location

Profile/Specialty/Accreditation

PRACTITIONERS/EXPERTS
1

Paola Moschini Italy

MSc.Arch, Macro Design Studio srl, GBC HOME
Committee Vice-coordinator at GBC Italia, GBC
Italia Trainer, LEED AP BD+C, ID+C, GBC HOME
AP

2

Carlo Battisti

Italy

Dr.Ing, Macro Design Studio srl, LEED AP BD+C,
ID+C, LFA, GBC HOME AP, Certified PM IPMA

3

Sue Clark

Sweden

LEED Manager, MArch LEED AP BD+C, Sweden
Green Building Council, Building Green in Sweden
AB

4

Simon Borg

Malta

Member ASHRAE, Dr.Ing, Lecturer, Department of
Environmental Design, Faculty for the Built
Environment, University of Malta

5

Hadley Barrett

UK/
Estonia

MBA, Oxford University, CEO Oxford Sustainable
Group

6

Brenda Vale

New
Zealand

MA, Dip. Arch, PhD, Architect, Book Author,
Professorial Research Fellow in School of
Architecture at Wellington University

7

Rosa
Phan

8

Adrienn Gelesz Hungary

MSc. Architect, Urban and facility energy engineer,
LEED AP BD+C, LEED AP BD+C, LEED AP
BD+C, LEED AP BD+C

9

Stephen Pope

OAA, FRAIC, Associated Member ASHRAE, S.F.
Pope Sustainability Consulting

Schiano UK

Canada

Principal Lecturer in the Faculty of Architecture and
the Built Environment of the University of
Westminster. Co-Director of Natural Cooling Ltd.
Co-author of The Architecture & Engineering of
Downdraught Cooling
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10

Sam Wright

USA

CSBA, Technical Coordinator Living Building
Challenge, International Living Future Institute

11

Matteos
Santamouris

Greece

Professor in Physics Department at National and
Kapodistrian University of Athens, Group Building
Environmental Research, Co-Editor in Chief of
Energy and Buildings Journal
LICENCE HOLDERS

12

Davide
Roncaglia

13

Christian
Nacquard

Italy
de France

Technical Director, COOP Estense
Deputy Director R&D Innovation, Energy Efficiency
& Sustainable Design, LEED AP
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Appendix C
The Schedule of Interviews and Questionnaires filled
Contact

Date, time

Method

Duration

1

Paola Moschini,
Carlo Battisti

February 25, 15.00

Group call via Skype

58 min

2

Sue Clark

February 27, 15.30

In person

55 min

3

Simon Borg

March 09, 13.30

Group call via Skype

25 min

4

Hadley Barrett

March 09, 16.30

Group call via Skype

18 min

5

Brenda Vale

March 10, 09.00

Group call via Skype

55 min

6

Rosa Schiano Phan

March 10, 11.00

Group call via Skype

35 min

7

Gelesz Adrienn

March 11, 12.00

Group call via Skype

35 min

8

Stephen Pope

March 17, 15.30

Group call via Skype

49 min

9

Sam Wright

March 17, 17.00

Group call via Skype

38 min

10 Matteos Santamouris

March 15

Via e-mail

-

11 Davide Roncaglia

April 20

Via e-mail

-

12 Christian de
Nacquard

May 14

Via e-mail

-
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Appendix D
Set of Questions for Interviews with Experts:
Introductory questions:
Please, tell us a few words about you. How long have you been in the building sector? What
is your background in this field? What is your current focus? Which certification scheme are
you working with?
Main questions:
1. What is the role of the (given) certification scheme(s) for a sustainable building sector at a
global level? And how is this role being fulfilled currently?
2.1. What is a sustainable building according to the scheme?
Additional Question 2.1.1: What aspects of the building process/building being used/building
management is addressed by the certification?
2.2. What is a sustainable building according to your own opinion?
3. What is the current situation - how are the certification schemes fulfilling their role in your
country/region)?
4. Who are your stakeholders (whom do you collaborate with)?
Additional Question 4.1: How do you think will this differ in the future?
Additional Question 4.2: What are your relationships with other certification schemes?
5. What are the positive sides (advantages, strong points, strengths) and challenges you
experience in the certification scheme(s) that you work with?
6. If you were to develop a new certification scheme, what would you focus on?
Additional Question 6.1: What is your (own personal) vision of a sustainable certification
scheme?
7. How do you envision the building sector twenty years from now (2035), specifically
regarding Certification schemes and Sustainability?
“Surprise” Question: What is Sustainability to you?
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Appendix E
Set of Questions for License Holders:
Introductory questions:
Please tell us a few words about your property: type, location, value, certification achieved (if
possible, provide the version or date).

Main questions:
x

What is the role of the certification schemes for a sustainable building sector at a
global level, in your personal opinion?

x

What was your motivation to obtain a building certification?

x

Why did you choose this specific certification scheme - what are its advantages?

x

How did the certification process go and how much were you involved in it?

x

What are the disadvantages of the certification schema and what can be
improved?

x

Do you know other certifications schemes? If yes, which ones? And what can you
say about them in comparison to the one you chose?

x

Do you believe your property is sustainable? Please, explain why/why not.

x

Are you satisfied with the building performance? Do you think the performance is
affected by the certification obtained? If yes - to what extent?

x

How do you envision a sustainable building of the future?

x

How do you envision the building sector 20 years from now?

Extra Question:
What is sustainability to you?
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Appendix F
Interview Codes
The numbers in brackets indicate in which interview was the code found.
No.

1
2
3
4
5
6
7
8
9
10
11
12
13

14
15
16
17
18
19
20
21
22
23
24
25

Code
Strengths
The CS is holistic; being full spectrum (Battisti and Moschini 2015; Clark 2015; Schiano Phan
2015)
Not only consider energy efficiency (Battisti and Moschini 2015; Borg 2015)
LBC focuses on efficiency and regeneration (Wright 2015)
LBC is above and beyond other CSs in every respect (Wright 2015)
Raising awareness (public, of occupants, designers, etc.) (Barrett 2015; Schiano Phan 2015;
Gelesz 2015; Pope 2015; Wright 2015)
The CSs fulfil well their marketing role (Gelesz 2015)
Making energy efficient buildings attractive (Borg 2015)
The CS gives a clear definition about what is a sustainable building (simple and exact
definitions, so it is clear what you have to do) (Borg 2015; Barrett 2015; Wright 2015)
BREEAM has a large body of evidence (Barrett 2015)
BREEAM has an experienced organisation behind it (BRE) (Barrett 2015)
BREEAM makes more money than other schemes, the value of the building increasing from
tenants or reducing the communal costs (Barrett 2015)
Stimulate common practice by complementing mandatory regulations or replacing them, when
they are not in place; enhance building legislation (Schiano Phan 2015; Pope 2015)
A positive way to introduce better standards and ultimately better buildings and reduce the
enormous environmental and resource-depleting impact of buildings (Schiano Phan 2015;
Gelesz 2015)
LBC attempts to define the ideal building, to find what the ideal is in the built environment
(Wright 2015)
LBC has a compelling message that attracts people (Wright 2015)
Engaging effectively stakeholders (Battisti and Moschini 2015; Wright 2015)
CSs are focused on resource use (Vale 2015)
There is demand for LBC by demonstration (pilot) projects that have high ambitions and want
to be recognised for them. (Clark 2015)
The CSs (LBC) is there to reward the early adopters (Battisti and Moschini 2015; Clark 2015)
LBC aspires to regenerative buildings (Clark 2015)
LEED and BREEAM have different thresholds of performance and scoring levels that allow a
large number of projects to qualify (Clark 2015)
Gives guidelines for designers (Battisti and Moschini 2015; Gelesz 2015)
There are systems (sub-system of LEED for example) for the building in use (Gelesz 2015)
CSs improve the Sustainability of the construction (waste management, erosion, etc.) (Gelesz
2015)
The CSs are becoming more and more popular (Gelesz 2015)
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26
27
28
1
2
3
4

5
6
7
8
9
10
11
12
13
14
15

1
2
3
4
5
6
7
8
9
10
11
12
13

Designers have to think about multidisciplinary design (Gelesz 2015)
LEED has a very wide community of professionals around the world working with it and with
a very consensus based approach (Battisti and Moschini 2015)
Allow you to assess the true quality of buildings (Pope 2015)
Weaknesses
Stakeholders are not objective (conflict of interests) (Schiano Phan 2015)
Certified buildings are more expensive (Borg 2015)
The CSs are voluntary, so their scope is limited (Borg 2015)
CSs lack some aspects (financial, social and so on) / Not that holistic / LEED and BREEAM
systems don’t cover the 3 pillars of sustainability / Lacking water efficiency aspect (Borg
2015; Barrett 2015; Vale 2015; Gelesz 2015)
LBC is rigorous, difficult to get certified (Wright 2015)
Don’t measure the building in use / Post occupancy little considered (Vale 2015; Schiano
Phan 2015)
It’s all about the design at the point of doing it (Vale 2015; Schiano Phan 2015)
Too much marketing approach (focus on making money) (Battisti and Moschini 2015; Vale
2015; Pope 2015)
The targets are too low - It is too easy to get really good scores (Vale 2015; Gelesz 2015))
No common definition and focus of the different CSs (Vale 2015)
No proper distribution of weights / No great sense of hierarchy of importance (Little points for
renewable energy) (Vale 2015)
CSs rotate around products (aiming at energy efficiency instead of benefiting from passive
design) (Schiano Phan 2015)
CSs sometimes are not easy to understand, they can be quite complex and complicated to
implement and to put into action (Battisti and Moschini 2015)
LEED: Shallow idea of sustainability - a building that is less bad (Pope 2015)
CS based on simulation / Real performance of the projects doesn’t correspond to simulation /
There is a gap between modelling and actual performance (Clark 2015; Pope 2015)
Opportunities
Refurbishing existing buildings (renovation of schools) (Battisti and Moschini 2015; Borg
2015)
CSs are becoming more present on the market (more building are targeting certification (Borg
2015)
CSs are still in an early stage of development (Barrett 2015)
The pool of potential stakeholders will grow (Wright 2015)
The occupants have an important role in the performance of buildings (Vale 2015)
A check in time (CS should have expiration date) (Schiano Phan 2015)
Showing compliance (Schiano Phan 2015)
Low energy architecture or green buildings (Schiano Phan 2015)
The gap is bigger in the developing countries (Schiano Phan 2015; Gelesz 2015)
The public sector will be more important player in the certifications (Battisti and Moschini
2015; Gelesz 2015)
The energy efficiency part of the BS will improve in the future (Gelesz 2015)
The water and storm water management issues will get higher focus (Gelesz 2015)
Retail sector going green - higher demand for sustainable buildings / certifications (Battisti
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14
15
16
17
18
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
1

2

3

4

and Moschini 2015)
Economic crisis (in Europe) creates an opportunity for CSs - CSs draw the way for
companies, for designers and innovators to improve the market (Battisti and Moschini 2015)
Local traditions/specifics regarding awareness about energy issues (Battisti and Moschini
2015)
Collaboration between LEED and LBC practitioners (Battisti and Moschini 2015; Wright
2015)
Increased focus on smart buildings and interconnection of communication technology and
building operations technology (Pope 2015)
In future the certification will be about models on the computer (Barrett 2015)
Threats
The results of the CS depend on each individual country (national priorities and policies)
(Battisti and Moschini 2015; Borg 2015; Schiano Phan 2015)
Certification competition / Competition between the CSs (Battisti and Moschini 2015; Borg
2015; Pope 2015; Wright 2015)
Good (Focused on Sustainability) CS will not sell well (Vale 2015; Schiano Phan 2015)
It’s all about making money (Schiano Phan 2015)
Short-term thinking (Vale 2015; Schiano Phan 2015; Pope 2015)
Climate change (Battisti and Moschini 2015; Vale 2015; Schiano Phan 2015)
Limited by the market - can not be too stringent, they have to be tuned with the market (Clark
2015)
CSs are easy to manipulate by the client (Schiano Phan 2015)
Greenwashing (Clark 2015; Schiano Phan 2015)
It is challenging for the teams to deal with the water element in the CS (sustainable urban
draining systems or external rain water, storm water management) (Gelesz 2015)
The CSs are becoming more and more complex (Gelesz 2015)
Sustainability of the BS will not improve much in general (Gelesz 2015)
The BS is not up to date and not very innovative (Battisti and Moschini 2015)
Sustainability is not embedded in general culture / cultural perception (Battisti and Moschini
2015; Clark 2015)
The market for building assessment tools is essentially exhausted and bored (Pope 2015)
It is challenging to gather data in a reliable way (Pope 2015)
Politics are involved (Barrett 2015; Schiano Phan 2015)
Ideas for recommendations
Make certification documents more simple, accessible and easy to understand (have precalculations already included in them) (Battisti and Moschini 2015; Clark 2015; Borg 2015;
Gelesz 2015)
Get broader approach and solve problems on the market which are missing from the whole
development lifecycle (such as finance, infrastructure, ISO standards, qualifications) (Barrett
2015)
Develop CSs that go beyond the building scale / Architects should be always scaling up. A
building never exists in a vacuum. It’s always part of a community / CSs should consider not
just the building, but also the neighbourhood, district and the community scale (Clark 2015;
Wright 2015)
Measure the building in use / Include post-occupancy evaluation into CS / focus on the

66

5
6
7
8
9
10
11
12
13
14
15
16
17

18
19
20
21
22

operations, less on the design / Pay more attention to the systems that look at operations and
management of buildings (Vale 2015; Schiano Phan 2015; Pope 2015)
The design team to focus its efforts on producing a building that is understandable to its
occupants and easy to manage (Pope 2015)
Focus on the transportation to work Where is your building? How do people get to it? (Vale
2015)
Looking at the Life Cycle indications (LCA) (Battisti and Moschini 2015; Vale 2015; Gelesz
2015)
Focus on at least 80 % decarbonisation (as advised by the IPCC) (Vale 2015)
Look at the energy in materials / use natural materials with low environmental impact (Battisti
and Moschini 2015; Vale 2015; Gelesz 2015)
Think about the land price (Vale 2015)
We have to rethink what we are making buildings out of (Vale 2015)
Long-term thinking – focus on the length of building life (Vale 2015; Schiano Phan 2015)
Thinking locally - have regional CSs / Regional tuning of the weighting (Vale 2015; Pope
2015)
Think about energy more in terms of a collaborative system that’s more durable (Clark 2015)
The bar has to be as high as possible / Need to help market to lift (Battisti and Moschini 2015;
Clark 2015; Vale 2015; Schiano Phan 2015)
CSs have to be complementary to each other (Clark 2015)
Take holistic approach - consider not only energy, but also other aspects (looking beyond the
building itself, on social issues and climate change) (Clark 2015; Borg 2015; Barrett 2015;
Vale 2015; Gelesz 2015)
Introduce an expiry date for CSs + ongoing validity checks (Schiano Phan 2015)
Building should be responsive to the context (political, social, etc.) (Schiano Phan 2015)
Consider the outdoor environment of the building as well (Schiano Phan 2015)
Demand reduction should be drastic and push on bioclimatic strategies and passive design
(Schiano Phan 2015)
Avoid compromises with the market (Battisti and Moschini 2015)
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Appendix G
Survey: Recommendations for Certification Schemes
The following recommendations for improving the certification schemes for sustainable
buildings are developed on the basis of thorough research combining data from various
sources, such as expert interviews, analysis of certification documentation and the official
web pages of some of the schemes. An assessment of three of the leading schemes
(BREEAM, LEED and LBC) was conducted and the results were structured into a SWOT,
informed by the Framework for Strategic Sustainable Development (FSSD). Thus the
recommendations are structured according to the first four levels of the framework - systems,
success, strategic guidelines and actions. If you have more questions about the FSSD, please
check here: http://www.ingenjorerformiljon.se/wp-content/uploads/2010/12/080512-Guideto-the-FSSD.pdf, or get back to us.
All recommendations are directed towards the certification schemes in general - as a system.
Thank you for taking the time to provide feedback to our recommendations! Your
contribution is highly appreciated!
* Required
Please, insert you role or position * (Based on what position or background do you fill in
this survey?):
Name (Optional; you can also choose to stay anonymous.):
Systems level – 1: GLOBAL/LOCAL PERSPECTIVE *
Take in consideration both global perspective and diverse local realities - when developing
criteria and when applying the certification schemes. If appropriate, have regional
certification schemes or regional tuning of the weighting. Make better use of local resources
and specifics - integrate it in the certification schemes criteria. Encourage working with local
human resources (experts, architects, engineers, workers, etc.)
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):
Systems level - 2: FULL LIFE CYCLE PERSPECTIVE (VALIDITY / EXPIRY DATE
included) *
Look at buildings from a full life cycle perspective. Redesign the CS to embody such
perspective. Currently the end of life is almost missing, while the operations (building in use)
phase is neglected. Post-occupancy evaluation needs to be included in all versions of the CS.
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It can be reinforced by introducing expiry date – to make sure that all certified buildings
perform accordingly to what they were certified for and not just based on models. (Pay more
attention to the systems that look at operations and management of buildings.) To what
extend do you agree with the given recommendation? Please choose between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):
Systems level - 3: SCALING UP *
Develop CSs that go beyond the building scale. Encourage architects to be always scaling up.
A building never exists in a vacuum; it’s always part of a community. The CSs should
consider not just the building, but also the outdoor environment, neighbourhood, district and
the community scale. Energy for example can be thought about more in terms of a
collaborative system that’s more durable. To what extend do you agree with the given
recommendation? Please choose between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):
Systems level - 4: LONG-TERM THINKING *
Introduce long-term thinking – both in the planning and management of the CS and also
encourage it in the BS through the CSs. Take in consideration the length of building life how it impacts the choice of materials, site, urban planning and sustainability in general. To
what extend do you agree with the given recommendation? Please choose between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):
Success level - 1: SUSTAINABILITY DEFINITION *
SUSTAINABILITY DEFINITION Create a common principle-based definition of
Sustainability in collaboration with as many as possible CSs (or at least the leading ones).
Have a good understanding of the components of the sustainability challenge and integrate a
larger system approach of the CS: CS within the BS within Society within Biosphere. To
what extend do you agree with the given recommendation? Please choose between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
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Please explain why?
How would you improve this recommendation? (Please write your answer below):
Success level - 2: SUCCESS DEFINITION *
Create a clear definition of success (vision) of the CS, within the defined sustainability and
communicate it actively to all stakeholders. Ideally, there shall be a common definition of
success for all CSs and the BS at large. (Focus on at least 80 % decarbonisation, as advised
by the IPCC.) To what extend do you agree with the given recommendation? Please choose
between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):

Success level - 3: AMBITIOUS AND BALANCED CRITERIA *
Increase the criteria to avoid compromises with the market. The ‘bar’ has to be as high as
possible in order to help the market to lift. In the same time, it should not be too high, so that
the market can not reach it. Ideally the raising of the bar should be part of a long-term plan
and it should be announced long in advance, so that the market has the time to adapt and
catch up. To what extend do you agree with the given recommendation? Please choose
between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):

Success level - 4: SOCIAL SUSTAINABILITY *
Achieve balance between social and environmental sustainability aspects by, for example:
focusing on occupants health and well-being; encouraging gender equality within the CSs
and design teams; integrating aesthetics and space appreciation by occupants as a criteria, etc.
To what extend do you agree with the given recommendation? Please choose between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):
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Strategic guidelines level - 1: CLEAR GUIDELINES/ PRINCIPLES *
Provide clear guidelines/principles for all stakeholders on how to effectively move towards
the common goal – the defined success. To what extend do you agree with the given
recommendation? Please choose between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):

Strategic guidelines level - 2: TRANSPARENCY *
Be transparent in all possible ways; specifically about the members of their leadership bodies
and any potential conflicts of interest. The documentation, planning, strategy and criteria
should be freely accessible to the public.
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):

Strategic guidelines level - 3: EASY TO MANAGE BY OCCUPANTS *
Encourage the design team to focus its efforts on producing a building that is understandable
to its occupants and easy to manage. This will have a great impact on its performance and the
experience of the occupants. To what extend do you agree with the given recommendation?
Please choose between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):

Strategic guidelines level - 4: MATERIALS *
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Rethink what we are making buildings out of. Look at the energy in materials and encourage
the use of natural materials with low environmental impact. To what extend do you agree
with the given recommendation? Please choose between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):

Strategic guidelines level - 5: SITE SELECTION *
Take in consideration the value of land and how is it used. The land that we have on the
planet is limited and should be used in the right priority - ensuring the well-being of the
ecosystems, food production, etc. To what extend do you agree with the given
recommendation? Please choose between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):

Strategic guidelines level - 6: STAKEHOLDER ENGAGEMENT *
Empower practitioners and all stakeholders by involving them more actively at all stages of
certification - development of criteria and general management of the CS. To what extend do
you agree with the given recommendation? Please choose between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):

Actions level - 1: STAKEHOLDER COMMUNICATION *
Improve communication with stakeholders - have regular meetings and seminars with them.
Make certification documentation more accessible, clear and easy to understand. (Have precalculations already included in them)To what extend do you agree with the given
recommendation? Please choose between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
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Please explain why?
How would you improve this recommendation? (Please write your answer below):

Actions level - 2: TRAINING AND DEVELOPMENT *
Invest in constant training for all stakeholders, not just assessors and consultants. There
should be more trainings offered for free and in collaboration between the schemes. More
trainings on sustainability and on how to manage a building in a sustainable way are needed.
Raise general awareness about sustainability. Use field trips to existing sustainable buildings
for clients in order to raise awareness. There should be also a clear focus on developing the
social capacities and interpersonal skills of the consultants – to be able to apply personal
approach and coaching to clients in order to find out their real needs.To what extend do you
agree with the given recommendation? Please choose between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):

Actions level - 3: COOPERATE WITH THE ACADEMIA *
Develop collaborations with universities and other educational institutions to prepare
architects and engineers that are trained in sustainability. To what extend do you agree with
the given recommendation? Please choose between:
Strongly Agree / Agree / Disagree / Strongly Disagree / No Response
Please explain why?
How would you improve this recommendation? (Please write your answer below):
Other comments or feedback (Do you have any other ideas or feedback that you would like
to share with us?):
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Appendix H
Survey: Recommendations for CSs – Summary of Results
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