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ABSTRACT

Buildings and their construction are the main structural elements of human settlements
and are therefore are intrinsically linked to al our lives. Creating sustainable human settlements

isessential for human and ecological well-being.

This thesis examines the building and construction sector through its components parts
and key elements, both at an organisational and a structural level to determine the requirements
and the pathways for creating sustainable building and construction, specificaly in Western
Australia. This includes an analysis of the sector from a global perspective, the benefits of
sustainable building to the occupants and users and aso the environment, and an assessment of

two buildings to determine their sustainability characteristics.

It is written in advocacy of sustainability which is seen as a fundamental requirement of
human existence, and it concludes with a suggested framework whereby the local West

Australian sector can create an ‘al of sector’ sustainable building programme.
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Chapter 1 Introduction

| recognize the right and duty of this generation
to develop and use the natural resources of our land;
but | do not recognize the right to waste them,
or to rob, by wasteful use,
the generations that come after us
Theodore Roosevelt, 1910
(GSA, 2000).

1.0 Overview

Building and construction is the avenue by which much of human settlements are
developed and as such it is a sector that can have profound effects on sustainability (CIB, 1999;
CRISP, 1999; CSIRO, 2000b; Newton, 2001a; OECD, 20024).

Since the 1992 Rio Earth Summit and the advent of Agenda 21 much of the building and
construction sector has taken up the challenge of sustainability to provide a more efficient,
lasting and healthy product (CIB, 1999). Through its many and varied organisations and
associations it has systematically identified its negative impacts on environmental, social and
human health and then devel oped sustainability strategies throughout all stages of the building
and construction life-cycle.

There are the obvious component stages of building and construction such as building
materials, design, the actual construction process, the fit out or furnishing of the building, the
operation or occupancy of the building and finally the decommissioning or deconstruction stage
(CIB, 1999; Lead Liew, Valeet al., 2001). These components are directly influenced by the
management and operation of the sector and can all be influenced by sustainability measures,
both as individual components and holistically, where all components are necessarily treated as
interwoven links of the process. The individual component parts can be assessed to determine the
most detrimental impacts and hence what improvements are required to give a better product.
Importantly though, the real gains can be made when all the component parts are considered as
linksin a product chain. By considering all componentsin their natural sequential order, each
facilitates and supports the successful implementation of the other (HIA, 2001; DHW, 2002c).
For example, planning policy and guidelines define and support land development and sub-
divisions which define the individual blocks for building design, which in turn defines the
construction itself. The result of all these stagesis the built environment in which we live and
work. All of these aspects are key components in considering, formulating, and implementing a
more sustainable building and construction sector.

There are a so the less obvious elements of human settlements and therefore building and
construction that also need to be considered and factored in to ensure a fully sustainable product.
These are the issues of community and nei ghbourhoods, sense of place, heritage and intrinsic
worth of the natural environment (Barron and Gauntlett, 2001; Armstrong, 2002). These
elements have traditionally had a more diffuse or abstract connection to the sector, but their
importance becomes more relevant and necessary when viewed from a sustainability perspective.
Although they are influenced more by urban planning and development, nonetheless they are



important issues that need to be considered by the building and construction sector, especially at
the design stage, but also during construction where impacts on the biota can be strongly felt.

How our built environment is developed, planned, designed, constructed and used will
largely determine our quality of life. A well planned and designed built environment will
consider the natural environment and validate it as intrinsically important and also necessary to
our own well-being (Macy, 1993). It can and must be one that supports ongoing wellness and
integrity of the natural environment as well as the individual and society, whilst maintaining
socia and economic prosperity. The sustainability of our built environment, and our physical
health and emotional well-being isintrinsically linked to the quality of the natural environment.

1.1  What is Sustainable Building?-Definitions and Principles

Definitions of sustainability are varied and possibly need to be framed within a specific
context to hold specific meaning, although there is broad agreement that it is about balancing and
integrating environmental, social and economic elements.

There is no unified consensus on what it means to be sustainable in terms of building and
construction and human settlements. Kilbert’s definition is ‘the creation and responsible
management of a healthy built environment based on resource efficiency and ecol ogical
principles’ (Kilbert 1994). In asimilar manner, Vieriacallsit ‘those strategies that look at asite’s
natural land, water, air and energy resources as integral aspects of the design’ (Vieria, 1993).
Early, however, sees settlements from a more passive emphasis, which also bringsin a sense of
spirit: the human settlement ‘integrates natural systems with human patterns and celebrates
continuity, uniqueness and place-making’ (Early, 1993). From this author’s perspective they are
‘our constructed human places that can adequately satisfy our needs (security, health, comfort
and spiritual well-being) by maximising the natural resources of the local area (materials,
climate) whilst not affecting or adversely impacting on the natural environment (resource
depletion, pollution, waste)’.

Many definitions have been suggested (CIB, 2000; BEER, 2002) but it may require an
understanding of all the elements of a comprehensive sustainable building design guide or
assessment system to fully appreciate all the aspects of sustainable building and construction
(PTI, 1996; UMN, 2000; CIWMB, 2001; Reardon, 2001; USGBC, 2001; Cole and Larsson,
2002).

See Appendix 1. ‘The Hannover Principles’
and ‘Five Principles of Ecological Design’

Using principles as guidance and to also lay an appropriate ethical foundation for what is
sustainability, the Western Australian State Sustainability Strategy (SSS) framework has been
defined and written around eleven principles (seven foundation principles and the four process
principles), which ‘go beyond the well established notions of inter-generational equity’ (SPU,
2002) (see Figure 1.1). These principles are important guideposts for achieving sustainability and
can be applied to specific requirements, such as building and construction. (Also refer Figure
7.1)
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Figure1l.1l.  Sustainability Principlesof the WA State Sustainability Strategy

Foundation Principles

Long Term Economic Health

Sustainability recognises the needs of current and future generations for long-term economic health, diversity and
productivity of the earth

Equity and Human Rights

Sustainability recognises that an environment needs to be created where all people can express their full potential
and lead productive lives and that dangerous gaps in sufficiency and opportunity endanger the earth.

Biodiversity and Ecological Integrity

Sustainability recognisesthat all life hasintrinsic value, isinterconnected and that biodiversity and ecological
integrity are part of the irreplaceable life support systems upon which the earth depends.

Settlement Efficiency and Quality Of Life

Sustainability recognises that the earth can only adjust to a more balanced state if the ecological footprint is of
settlements is reduced (through less material and energy demands and reductions in waste etc), and quality of lifeis
simultaneously improved (through health, housing, employment, community etc).

Community, Regions, ‘Sense Of Place’ and Heritage

Sustainability recognises the significance and diversity of community and regions for the management of the earth,
and the critical importance of ‘sense of place’ and heritage (buildings, townscapes, landscapes and culture) in any
plans for the future.

Net Benefit from Development

Sustainability means that al development, and particularly development involving extraction of non-renewable
resources, should strive to provide net environmental or conservation benefit and net social and economic benefit for
future generations.

Common Good from Planning

Sustainability recognises that planning for the common good requires equitable distribution of public resources (like
air, water and open space) so that natural carrying capacities are not exceeded and so that a shared resource is
availableto all.

Process Principles

Integration of the Triple Bottom Line

Sustainability requires that economic, social and environmental factors be integrated by simultaneous application of
all the principles of sustainability, and seeking mutually supportive benefits with minimal trade offs.

Accountability, Transpar ency and Engagement

Sustainability recognises that people should have access to information on sustainability issues, that institutions
should have triple bottom line accountability on an annual basis, that regular sustainability audits of programs and
policies should be conducted, and that public engagement lies at the heart of all sustainability principles.

Precaution

Sustainability requires caution in applying these principles, avoiding poorly understood risks of serious or
irreversible damage, designing for surprise and managing for adaptation.

Hope, Vision, Symbolic and Iterative Change

Sustainability recognises that applying these sustainability principles as part of a broad strategic vision for the earth
can generate hope in the future, and thus it will involve symbolic change that is part of many successive steps over
generations. (SPU, 2002)
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Highlighting the views of what sustainable building and construction means can give
insight into how different elements of the sector might respond to reform initiatives. Thereisthe
‘redlist’s’ view, those that are only responsive to market drivers and will not progress beyond the
minimum best practice as defined by regulatory requirements and planning and building codes
(Figure 1.2), and there is the more imaginative and envisioned approach (Figure 1.3) that
envisages a more comprehensive reform to the whole sector, so that it would include both
environment and social componentsin its thinking and would be firmly embedded into the
principles and practices of sustainable building and construction.

Figure 1.2 Industry Perceptions and Views of Issuesin the Built Environment.

1 A general consensus on the industry’s main environmental impacts and agreement that
these extended beyond the construction phase to include supply chain issues and the effects of
post construction activities such as operation, maintenance and re-use of buildings

2. Less emphasis on the social component of sustainable development and the industry’s
influence on it, but some agreement among those that did consider that the industry had an
important role to play in shaping viable communities

3. Differing views on the scope of the industry’s influence on sustainable devel opment;
some considered only the direct impacts of construction activities while others included the
industry’s wider role in shaping patterns of development

(CRISP, 1999).

Figure 1.3. Envisioned Sustainability in the Built Environment

Imagine buildings producing more energy than they use, water cleaner when it leaves the
building than when it arrived, better indoor light and air quality, and healthier and more
productive work environments. Imagine projects where physical, biological, socioeconomic,
cultural and environmental needs are so complete, that the Environmental Assessment concludes:
no mitigation required.

Ideas developed by William McDonough, Dean Emeritus of the School of
Architecture at the University of Virginia, and Amory Lovins,

President and Executive Director of the Rocky Mountain Institute,

(GSA, 2000).

These two different views exemplify the fundamental debate of sustainability and ecological
ethics. Depending on which view is held will ultimately govern the response and type of
initiative. Two key levels to the sustainability debate are the visionary, based on ethics and
values, and the responsive that is based on empirical evidence for the need to change.

Anindividual or a society that holds the ideological belief that sustainability provides the
framework that can define and guide human endeavour will need no argument for change; al
that is required is deciding on the most appropriate and viable course of action.

The evidential aspect is more complex because the starting point is about need, importance,

and degree of change required. For some there is adenial of any need for action, whilst others
differ on the importance of change. On thecritical issue about the degree of change, thereis
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awareness of ecological issues and general agreement that sustainability is required, but
disagreement on the level and depth of change and how quickly it should happen (Beyer, 2002).

The challengeisto trand ate the general awareness of ecological issues to commitment to
change both at an organisational and individual level. The responsive actions, based purely on
evidence of global warming, resource depletion, environmental pollution and human health will
bring many beneficial changes, but they may lack the fundamental and holistic advances that the
more visionary and pro-active sustainable actions, based on full life-cycle thinking, would bring.

1.2  Thesis Structure and Scope of Chapters

Thisthesisisintended to give the reader athorough understanding of the building and
construction sector. It investigates all key elements of building and construction with the aim of
determining the key strategies that, if implemented, would lead to the sector being more
sustainable in Western Australia. Note that the terms “sustainable building’ and ‘green building’
are used interchangeably throughout this thesis, as they are throughout the sector: both have
equivaent meaning.

Chapter 2 gives an outline of building and construction within the global context. Thisisto
give the reader an appreciation of the importance of this sector to current and future human
development and therefore, by extension, itsimportance to global ecological health. Many of the
main sustainability issues that concern this sector have little difference throughout the world.
Whether it be land devel opment, building design, materials selection, operation or occupancy,
there are definite requirements that need to be fulfilled before buildings can be designated
sustainable. By giving a global picture of the sector it isintended to show that many issues and
initiatives throughout the world are to alarge extent readily transferable, an issue which is
particularly relevant in terms of equity and quality of life throughout the world. There are a
number of representative organisations that have atruly global focus whose data and analysis has
been invaluable in being able to present a global picture of the sector. Many of these are working
in collaboration with the United Nation Environment Programmes’ (UNEP) Cities as
Sustainable Eco-systems’ initiative (UNEP-IETC, 2002a).

Chapter 3 will build the case for further, deeper and stronger implementation of
sustainable building and construction. It will focus on two aspects; the eco-centric and the
anthropocentric, both of which fall within requirements for sustainability. Firstly there isthe case
for greater environmental sustainability that can result from a better built environment. Thisis
where many ‘green building’ programmes are situated; to provide a product that is
environmentally sound in terms of resource and operational efficiency (UMN, 2000; Reardon,
2001; NAHB, 2002c).

Secondly is the anthropocentric case. This aspect results mainly from the provision of an
environmentally sustainable product; which isto say that in some ways it is a by-product of the
other (DPWS, 2001; Anonymous, 2002a). The anthropocentric case will focus on three key
issues:

Employee productivity increases

Improved occupant health

Financial gain for the occupant

13



Chapter 4 takes a more specific ook at the sector’s organisational and management
structure within government and industry under the themes of issues and barriers, and responses
and initiatives. It aims to highlight the current state of the sector in terms of institutional and
process reform, and to what depth the sector is addressing sustainability issues.

Chapter 5 will focus on the key components or elements of building and construction as
defined by frameworks of sustainability. These are the tools for sustainable or green building,
including resource guidelines and toolkits, design guides and checklists, and performance or
rating assessment systems that have proliferated in recent years. Many of these components are
consistent throughout the world; the main variations being influenced by climatic and
geophysical differences. Most of these programmes are situated, not surprisingly, in the more
developed OECD nations and most are government or industry based. Examples come from
North Americawith some from the EU and also Australia, all of which are readily transferable to
developing countries.

Chapter 6 contains the case studies of aresidential and a commercid building,
conducted using the draft NABERS environmental rating system (EA, 2001; Vale, Valeet a.,
2001). It contains an analysis of the buildings themselves and also areview and analysis of the
rating system. Thisisto assess its applicability to different types of building in Western Australia
and also its usefulness in raising awareness and understanding of the requirements of
sustainability in buildings.

Chapter 7 takes alocal focus on the sector in Western Australia. The issue to be
explored hereis how to build upon existing initiatives, government and industry association
policy statements, and the State Sustainability Strategy (SSS) in order to facilitate broader,
deeper and lasting implementation. Whilst the main elements of sustainable building and
construction remain the same, local climatic and geophysical conditions, and the structure of the
local building industry, especialy in the residential home market which is dominated by
standardised project home companies, necessitates an approach tailored to issues of design and
materials selection, as well asthe delivery of essential services.

Chapter 8, which isthe concluding chapter, will give a synopsis of green building and
the possibility for implementation in Western Australia. This includes how current initiatives
might evolve and what a more comprehensive strategy might include.

1.3  Methodology and Research Rationale

Thisthesis has been researched and written with an action-orientated approach. The
reader will notice the emphasis on the theme of implementation. This focus has been taken for
three specific reasons.

1. Themain barriers to achieving a sustainable building and construction sector are |ess about
technology than they are about commitment, awareness and education in government,
industry and the public realm (CIB, 1999; HIA, 1999b). Whilst there are continuing advances
being made in the manufacturing and production of building products, specifically from
recycled materials and also from improvements in eco-efficiency and cleaner production
(CSIRO, 2000; EA, 2000; CfD, 2001a), nonetheless the sector isin no way significantly
impeded in making advances by the implementation of development, design and construction

14



initiatives. Similarly the owner, occupant or user can make significant contributions once
they are provided with a high performance product.

2. It will be shown that this sector has programmes and tools that are sufficiently developed to
initiate change for sustainability. These programmes are comprised of government/industry
partnership training initiatives as well as guidelines and performance assessments for
industry professionals to develop and supply a more sustainable product (HIA, 1999b; EA,
2000; BDP, 2002). Equally so are the Government sponsored programmes for user and
occupant awareness and education (AGO, 2001).

3. Because of the above intentions, this project was developed as a joint honours thesis and
input to the SSS. Thiswas facilitated by the joint role of Professor Peter Newman. Its goal is
therefore intentionally academic and applied research.

The building and construction sector exemplifies the most basic issues in the case for
sustainability in that thereis no particular technological fix required: the main game isto put into
place a ‘framework’ that can carry the sector into a unified and level playing field. Thereisa
vast amount of information available in printed publications as well as on the internet which is
being regularly updated at arapid rate. A number of the publications were posted as recently as
September and October 2002 and many programmes are currently being instigated.

The sector isin adynamic state in many parts of the world including Australia; the extent
and depth of its transformation can be determined, not only by the promotion of green building
programmes but also by the fundamental criteria of environmental and social ethics which form a
deep commitment to the application of sustainability.

The world we have created today as a result of our thinking thus far
has problems that cannot be solved by thinking the way we thought
when we created them Albert Einstein
(GSA, 2000).

This can set up adichotomy of differing stances. One stance is of soft instrumentalist
reform, where sustainability initiatives are enacted through changes to building codes and
voluntary programmes, but it lacks the specific requirement of a united and informed change at
all tiers of the sector. The other is one that is embedded in the core values of sustainability and
which has a unified focus on bringing the sector to a point where it is operating in away that is
as much about ecological design asit is about ecological living. In this sense, not only will a
client be asking for a built product (a home, workplace, institutional, commercial or industrial
site) to be a place of ecological, social and individual well-being, but also the sector as awhole,
from government and industry management through to the design and building professionals,
will be operating with a commitment, knowledge and understanding of what a sustainable
product is and how it can be delivered.

This dichotomy is not necessarily a cause of conflict. Whether or not the sector (or indeed
society) eventually becomes embedded in the values and ethics of sustainability, thereisa
prerequisite for it to be operating and producing a more sustainable product. At issue hereisa
change in behaviour and a broadening of parameters that validates and considers equally the
environmental, social, and economic components.

Much of thisthesisis devoted to ‘making a case’ for a sustainable building and
construction sector. It will contend that there is a strong and compelling argument that thereis no
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reason why this sector cannot become more sustainable, and therefore by extension, the
argument for a commitment to implementation, specifically at a government and industry level.

There are many important areas of this subject that are not dealt with in thisthesis. These
mainly concern aspects of design and construction, such as universal design, accessibility and
retro-fitting of existing buildings.

In acknowledging that this topic has a scope that is broad enough to be broken down into
numerous theses, the main intention has been to clearly show that there is much in place for the
sector to move towards sustainability, and that on the whole this sectors’ barriers to becoming
more sustainable are issues of lack of commitment due to inertia and poor understanding, and
lack of integration and synergy amongst all stakeholders.

14  Research Sources

The bulk of research for this thesis has been via el ectronic sources. The internet has
facilitated global research of current sustainability initiatives, technical manuals, guidelines,
assessment rating systems, journal articles and research papers, resulting in a body of evidence
that is comprehensive and compelling.

A justification for the predominant use of electronic reference sources may be required.
Firstly, the quality and depth of online journal articles and research papersis no different to the
printed versions found in university libraries. Similarly, many bibliographic sources are in PDF
format, the electronic equivalent to the printed book. Many of the technical manuals, guidelines
and assessment rating systems are only available in electronic or CD ROM format, which allows
them to be updated or modified as required, and also alows ease of access for the widespread
dissemination of materials, certainly an advantage for the rapid transfer of knowledge and
information.

16



Chapter 2 The Global Context

The pursuit of sustainable devel opment brings the built environment
and the construction industry into sharp relief.
This sector of society is of such vital innate importance
that most other industrial activitiesin the world simply fade in comparison
(CIB, 1999, p17).

2.0 Introduction

This chapter will give an overview of building and construction in a global context.
Whilst there are the direct or obvious components, such as planning, devel opment, design and
materials selection, construction, occupancy and de-construction, there are also the more discrete
or diffuse elements that include affordability, location and accessibility, community and sense of
place.

Building and construction isimport for sustainability for many reasons. It islinked to
all other major sectors including mining, manufacturing, agriculture and transport. The current
main environmental issue of globa warming holds particular importance to the building and
construction sector. It is estimated that the combined energy use of building and construction
amounts to ~40% of global greenhouse gas emissions (UNEP-IETC, 2002c). The sector also
impacts on other environmental issues including resource depletion, pollution and waste at each
stage through mining, production or manufacture, design and construction, operation and
occupancy and deconstruction/demolition (EES, 1998; CIB, 1999).

There are also the socia issues of affordability, liveability and livelihood that are
impacted by building and construction. These are affected in terms of urban form and transport,
socia cohesion and liveable communities, quality of housing or building product and aso
lifestyle (Newman and Kenworthy, 1999; Thorpe, 2000; Barron and Gauntlett, 2001; Scheurer,
2001; Armstrong, 2002; Engelman, Halweil et al, 2002; DHW, 2002c).

Economically, this sector has a profound influence on all other sectors and is often used
by governments as a measure of economic growth (HIA, 2002). Economic benefits achieved by
the sector through the implementation of sustainability that will be felt by the provision of a
more superior product, will be realised directly through reduced consumption and waste,
specifically in terms of energy-efficiency measures, as well as efficiency in water use and
disposal. Other savings can be realised though the construction of more adaptable, durable, and
long-life buildings (CSIRO, 2002c).
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21 Sustainable Building and Construction: A Global Per spective

In every country, the construction industry is both a major contributor to socio-

economic development and a major user of energy and natural resources; therefore its

involvement is essential to achieve sustainable development in our society
(UNEP-IETC, 2002c).

To gain an appreciation of the size and importance of this sector requires viewing from a global
perspective. Building and construction contributes on average 10% of GNP and more than half
of capital investment in all countries. It is estimated to have 111 million employees world wide
and as being the world’s largest industrial employer (CICA, 2002). In many countries it accounts
for up to half of all raw material extraction by weight, aswell as being the largest producer of
solid waste, estimated at 40%, athough a growing proportion of thisis recycled (Roodman and
Lenssen, 1995). The built environment accounts for about 40% of green house gas emissions.
This increases to as much as 50% in some countries if construction activities, including materials
production and transport are also taken into account (UNEP-IETC, 2002c). This demonstrates
that the built environment is the largest single contributor to greenhouse gas emissions globally
(CIB, 1999) (refer Figure 2.1).

Figure2.1 Environmental | mpacts of Buildings

The impact of buildings on the environment is staggering. Every year, building construction:
- Consumes 25 percent of the global wood harvest

Consumes 40 percent of the materials entering the global economy

Consumes 3 hillion tons of raw materials, turned into foundations, walls, pipes, and panels

Consumes 50 percent of the copper used in the United States

Generates 50 percent of the global output of greenhouse gases and the agents of acid rain
As the critical component of a habitat, buildings affect their proximate and surrounding areas,
sometimes creating unwanted impacts on residents and the community. Building with
sustainability in mind can dramatically lessen negative impacts

(CIWMB, 2000, Chapter 1).

Thereisastrong link between building and construction and urbanisation. Recent human
development has seen atransitional demographic shift from predominately rural based societies
to urban centres (Newman and Kenworthy, 1999; O'Meara, 1999). More than 50% of the global
human population currently livesin cities and this percentage is increasing as human population
increases, predicted to peak at approx 9-11billion people by 2070 (CIB, 1999; O'Meara, 1999).
This presents the building and construction sector with many challenges beyond simply
providing sufficient shelter. Although many of the issues of urbanisation and human settlements
extend beyond the scope of building and construction, nonetheless there is vast potential for
influence that a sustainable building and construction sector can bring (CRISP, 1999; CICA,
2002). This sector therefore holds great importance to all human activities, as well as ecological
and environmenta health.
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22 Building and Construction asa Contributor to a Sustainable Ecosystem.

The links between building and construction and human endeavour may seem obvious,
but are important to grasp if sustainability is to be fully understood and implemented. In regard
to human activity, the task or outcome of sustainability can be likened to mimicking natural
ecosystems where all inputs contribute to the health and well-being of the host and all outputs
can be reused or recycled as useful inputs: thus the result would be a closed loop cycle. The
current reality is that many aspects of human activity have negative impacts at the input stage
and further, produces many waste products that are not, or are not able to be, reused: thus the
result is a open cycle that is driven by the single bottom line of economic growth whilst ignoring
the negative impacts on ecological health (CSIRO, 2002e). Newman and Kenworthy’s definition
of sustainability in regardsto cities as ‘the reduction of the cities’ use of natural resources and
production of wastes, whilst ssmultaneously improving its liveability, so that it can better fit
within the capacities of local, regional and global ecosystems’ (Newman and Kenworthy, 1999,
p7) aptly fits with what might be the endeavour of sustainability in regard to building and
construction. Thisis atheme that will be explored throughout this thesis.

The ‘Extended Metabolism Model of Human Settlements’ (Newman and Kenworthy,
1999) (Figure 2.2) gives a clear explanation of how all the endeavours of human settlements are
inextricably linked, and shows the pathways from inputs to outputs.

Traditionally the manner in which the resource inputs were attained and the waste
outputs were disposed of was not seriously recognised or considered beyond the direct economic
cost, although there were enough warnings as to the impending crisis (Carson, 1963; Ehrlich,
1971). The aimost global recognition of the current ecological crisis, [despite some dissenters
(Lomborg, 2001)], due to global warming, ozone depletion and loss of bio-diversity, has rapidly
led to the necessity of ‘closing the loop’ of human activity. Hence the importance of the systems
or eco-system approach, that is embedded in the framework of sustainability. Clearly not only in
terms of building and construction but in all human endeavour the more efficiently the inputs are
mined, produced, delivered and used (or consumed) will have direct impact on the level of waste
outputs. If these ‘wastes’ are seen, and used, as valuable resources in themselves, we begin to
come closer to the closed loop cycle of the natural ecosystem (CSIRO, 2002¢). Critical to thisis
that the ‘wastes’, or possibly more correctly the ‘excess resources’ are not toxic nor synthesised
in amanner such that they are unable to be re-used. This theme is continued below under CASE
(Cities as Sustainable Ecosystems) and will underpin all issues and strategies presented
throughout this thesis.
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Figure 2.2 Extended Urban Metabolism M odel
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(Newman and Kenworthy, 1999)

2.3  Global Responses: Agenda 21 and The United Nations Environment Programme

Agenda 21 was a key outcome of the 1992 Rio Earth Summit. This policy document
outlines the global response to the global ecological crisis and sets out in broad terms plans for
implementation in all areas of sustainable development. It is based on the premise that
‘sustainable development is not just an option but an imperative’ (UNCED, 1992a). Agenda 21
gives specific attention to building and construction in Chapter 7 - Promoting Sustainable
Human Settlement Development, Part G. Promoting Sustainable Construction Industry
Activities. Although briefly stated, it outlines the basis for action, objectives, activities and
means for implementation that all countries need to undertake ‘to improve the social, economic
and environmental quality of human settlements and the living and working environments of all
people, in particular the urban and rural poor’ (UNCED, 1992b). A result of Agenda 21 has been
an overall increase of activity that has questioned, challenged and to alarge extent caused a
redefinition of the building and construction sector. Many global and local initiatives have been,
and are still being, developed to implement the recommendations that arose from the Rio Earth
Summit and subsequent events.

The United Nations Environment Programme (UNEP) is the coordinating body to which
many organisations and alliances contribute their assessments and recommendations on these
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issues. Included in UNEP’s cooperative efforts are the International Council for Research and
Innovation in Building and Construction (CIB), the International Union of Architects (UIA), the
International Initiative for the Sustainable Built Environment (iiSBE), the International Solid
Waste Association (ISWA), the International Council for Local Environmental Initiatives
(ICLEI), the AsiaInstitute of Technology (AIT), the Regiona Environment Centre for Central
and Eastern Europe, and the Confederation of International Contractors’ Associations (CICA).
Many of these organisations’ contributions are being coordinated under the banner of the UNEP-
IETC (International Environmental Technology Centre) CASE (Cities as Sustainable
Ecosystems) initiative. As stated above, the link between cities and building and construction is
inextricable, and thisis evidenced throughout the CASE programme’s stated aims. The
importance given to CASE isin the recognition that the well-being of the natural environment
and humanity is very much dependent upon the health of cities. The CASE programme, like any
healthy ecosystem, focuses on the interaction and relationship within and between cities as well
asthe interactions of all urban activity and the environment. Particular attention is given to
developing the opportunities for al types wastes to become useful inputs (UNEP-IETC, 2001).

CIB isthe leading international organisation for research and collaboration in building
and construction. Its purpose isto provide a global network for international exchange and
cooperation in research and innovation in building and construction, in support of an improved
building process and of improved performance of the built environment. In response to Agenda
21, CIB produced its own ‘Agenda 21 on Sustainable Construction’ the principle component of
which was an in-depth and searching analysis of the future directions of, and optimal waysto
engage in international collaboration on research and innovation in building and construction
(CIB, 1999). Thisreport, similar to the UNCED Agenda 21, gives a broad outline of global
issues but also sets out a framework for a global response. It identifies the main issues and
challenges of building and construction as:

- Management and Organisation

Product and Building issues

Resource Consumption

Impacts on Urban Devel opment

Social, Cultural and Economic issues
This report also identifies the progression to a more sophisticated and holistic understandlng of
building and construction. Figure 2.1 shows a three stage diagrammatic progression with the
initial focus on maximising financial returns within the constraints of time and quality, followed
by a broader emphasis on environmental issues concerning resources depletion, pollutions and
ecosystem destruction. More recently the focus extends to embrace social, cultural and heritage
issues.

In areport on global construction released for UNEP in 2002, CICA assessed the
relevance and importance of construction and the built environment globally, albeit from the
interests of contractors. This report emphasises the intrinsic links that building and construction
has to all aspects of human endeavour. Principal amongst these are the issues of energy
consumption and therefore global warming, resource use and waste, water, indoor environment
and health, urban form and sprawl, transport and accessibility, and location and affordability
(CICA, 2002, Executive summary). It also acknowledged the state of the sector in terms of what
has been achieved, what actions are underway and future challenges (see Table 2.1).
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Figure2.3. Progression to a Sustainable Approach to Building and Construction
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(CIB, 1999, Section 2).

Table 2.1. Sustainability Profile of the Construction Industry.

* Achievernents
- Deweloping countries' share of total corstruckion cutput waorldwide has increased from abaut 109 in 1965 to
about 25% in 1998
- Mature ecoromies have uncoupled the growth in the produdticn of ©02 emissions inthe built ervircoment, as well
as in canstruction and demalition waste throwugh increased recycling, from GDP growth,
- Third industrial sector holding 55 $000 and fifth holding 10 | 4000 certificates.

* Unfinished business
- Redudrg CO2 emissiors through mising the erergy performance af exdsting buldings.
- Improwing health and safety on corstrudtion sites.
- Promating increased training

= Future challenges and posible commitmerts
Further reducing CO2 emissiors in the built enviranment thraugh the develapment and imtegration of renewable
enargy technolopies.
- Premating the mtegration of environmental techrologies in construction
- Agreeing a realistic set of performance indicators against which the construction sector can benchrmark its progress.

(CICA, 2002, Executive Summary).

The CICA report aso drew extensively on CIB’s Agenda 21 on Sustainable
Construction to produce an extensive list of issues that are of concern and need to be addressed
as part of the response to sustainability (see Figure 2.4). Typically these issues fall into three
general categories, being the environmental, buildings and human health, and the social. Many of
the issues are interlinked and cannot be considered independently, for example environmentally-
friendly construction materials are directly related to health in buildings, and building related
transport aspects relate to urban sustainability, both of which relate to social impacts.
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Figure 2.4.
Suggested Principal Environmental Issuesin the Global Construction Sector

Environmentally-friendly construction materials.

As much as 50% of all materials extracted from the earth’s crust are transformed into construction materials and
products. Including energy in use, when installed in a building, they account for as much as 40% of all energy use. Moreover,
these same materials when they enter the waste stream, account for some 50% of all waste gener ated prior to recycling or
recovery or final disposal.

Ener gy efficiency in buildings

In developed economies, the construction, operation and subsequent demolition of built facilities account for about
40% of all energy end-use and a similar percentage of greenhouse gas emissions. In Europe, moreover, the potential for reducing
greenhouse gas emissions in existing and new buildings is greater than that of any other sector, and consequently represents the
most significant objective for reducing emissionsin order to reach the targets laid down in the Kyoto Protocol.

Construction and demolition waste management

Construction and demolition waste constitutes the largest waste stream by weight in the EU. Disposing of these waste
materials is presenting increased difficulties in many parts of the world. Increased emphasis needs to be placed on waste
minimisation, reuse and recycling.

Water conservation

The operation of buildings places a strain on raw water reserves, while waste water and sewage needs to be treated
before being returned to watercourses. Ways of conserving water and more efficient and effective means of treating wastewater
need to be developed taking better account of land use planning for such facilities.

Health in buildings

The quality of the internal environment of a building is an essential element to the health of its occupants. Problems
caused by damp and mould can be avoided through good building practices. Bio-climatic considerations and good ventilation can
also reduce or even eliminate the need for air-conditioning in the summer months while reducing the amount of energy required
for heating in the winter.

Building-related transport aspects

Studies have demonstrated that relatively compact towns and cities well-served by public transport systems are
appreciably more energy-efficient than cities that have arelatively low urban density (often referred to as ‘urban sprawl’). For as
long as modern civilisation continues to rely on the combustion of fossil fuels as its principal source of transport energy, there
will be an ongoing environmental imperative to construct buildings to relatively high densities, served by efficient public
transport systems.

Urban sustainability
While construction activities and the operation of built facilities are only one of many aspects linked to urban
sustainability, the quality and efficient operation of buildings and infrastructure are of fundamental importance.

Sustainable ar chitecture

There is a lot that can be done to improve the overall performance of buildings, by implementing principles and
measures in the design process, leading to sustainable architecture. Sustainable architecture relies on the continuous dialogue and
close cooperation among all involved in the design and construction process, in order to improve the sustainable quality of every
building.

Moreover, sustainable architecture must be considered in the context of a holistic and integrated approach to the overall
quality of the built environment, in particular in the urban context.

Societal impacts arising from construction activities and the built environment
How more sustainable construction can improve the living context and the relationship between citizens and their
environment whether rural or urban, and contribute effectively towards socia cohesion, job creation and regional economic
development.
(CICA, 2002, Sect 2).
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One other initiative that is intended to influence the global building and construction
sector, although in adifferent manner from the Agenda 21 on Sustainable Construction, isthe
Green Building Challenge (GBC). Thisinternational collaborative effort is developing a building
environmental assessment tool that exposes and addresses environmental aspects of building
performance. Participating countries can then selectively use the assessment tool to either
incorporate into or modify their own tools (Cole and Larsson, 2002).

The goals of the Green Building Challenge process are:
To advance the state-of-the-art in building environmental performance assessment
methodologies
To maintain awatching brief on sustainability issues to ascertain their relevance
to “green” building in general, and to the content and structuring of building
environmental assessment methods in particular
To sponsor conferences that promote exchange between the building
environmental research community and building practitioners, and showcase the
performance assessments of environmentally progressive buildings

(Cole and Larsson, 2002).

The assessment of sustainable (or green) building is an important areathat is given
much attention and will be explored in detail in Chapter 5.

24 Conclusion

This chapter has attempted to give a ‘global’ overview of the main impacts of the
building and construction sector, as well as the issues and challenges it faces as it attempts to
progress to being more sustainable. The examples used were chosen because of their specific
‘global’ intent and were not meant to address regional or local issues. Also, the emphasis of
collaboration and sharing of knowledge is a feature of these programmes as evidenced by the
UNEP-1ETC banner, and also the GBC programme whose specific intent isto develop a generic
assessment tool that isfreely available to al users. Other initiatives and programmes have the
same intent but are not intended for a global audience.

All of the themes presented in this chapter will be followed throughout this thesis.
These include:

Policy and Management

Urban Form and Liveability

Development, Design and Occupancy
Environmental 1ssues

Affordability and Cost of Green Building
Sustainable Design Guides and Assessment Tools

The next chapter will state the case for sustainable or green building by discussing the

benefits to the environment as well as to people in terms of productivity, improved indoor air
quality, and costs.
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Chapter 3 The Benefits of Sustainable Building

...simply promoting greater efficiency in the use of our resourcesis no longer enough. By
applying sustainable principles, we can also create better work environments and communities.
Rethinking standard design practices, using environmentally
preferable products, and re-examining how we use and maintain our facilities will
also lead to a healthier and more productive workforce

(GSA, 2000).

3.0 I ntroduction

This chapter explains why sustainable building and construction is needed. It provides a
rationale for the benefits of green building to the public consumer in terms of design and
development, as well as the performance of the building. These benefits can be measured
specifically in terms of occupant health and productivity, and more broadly, through quality-of-
life and liveability.

This chapter will build the case for sustainability from the environmental perspective and
also from an anthropocentric perspective. Whilst many green building programmes are focussed
towards environmental concerns with inclusion of the benefits to the occupants, specifically in
terms of design, materials and indoor environmental quality (IEQ), thereis also a strong case that
can be stated for green buildings in purely anthropocentric terms.

It will be argued that green buildings are a smart lifestyle choice as well as having
definite advantages for business. The first part of this section will state the environmental case.
Thiswill be followed by the anthropocentric case, which will look firstly into productivity,
specifically in the workplace and educational institutions. Productivity gains are adirect result of
a better, smarter and more sustainable building envelope including interior design considerations,
internal fit-out and indoor air quality (IAQ) (Dingle, 1999; Heerwagen, 2002). Interlinked with
thiswill be the second aspect of the anthropocentric case, which isimproved IEQ and occupant
health in the home, workplace and institutional environments such as schools (PTI, 1996; UMN,
2000). Thethird areawill focus on the financial gains for the building owner or occupant. This
will be looking at up-front costs, pay-back periods, affordability and net financial gain as aresult
of the implementation of sustainable design.

Many of the benefits of green building associated with productivity, health and costs are
inter-related. With the application of integrated design, first-costs can be reduced, whilst
delivering buildings that are designed and constructed to enhance the interior environmental
quality through smart design and appropriate materials that affords better comfort and health for
the occupants, resulting in improved productivity and well-being (CARB, 1991; QDPW, 2000;
BEI, 2001; CIWMB, 2001).
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3.1 Environmental Benefits

The argument for the environment is fundamental to the argument for sustainability.
Thereisirrefutable evidence of the need for greater sustainability initiatives to protect the
environmental health of the planet (Brown, 2001; Ege and Christiansen, 2002). For many,
acceptance of environmental intrinsic worth is a strong enough case to make the necessary
lifestyle changes to human attitudes, practice and behaviour (Macy, 1993; Sharma, 1996). The
fundamental principals of deep and spiritual ecological, that are embedded in the environmental
argument, state that current human behaviour is destructive to the planet and to our own well-
being (Berry, 1993; Bookchin, 1993) and that simply creating an argument based purely on the
anthropocentric criteria of prosperity, productivity and personal health is ethically deficient.

A common concern of the environmental movement is that people value immediate
issues, such as smog or water pollution, far higher than the longer-term evolving sustainability
issues such as climate change or oil vulnerability. Many environmental issues that are 15 years or
more in the future are beyond many people’s understanding of the eventual consequences. Y et,
global environmental issues of global warming, water, land and air pollution, resource depletion
and waste management are crucial at this point in global ecological well-being (Flavin, French et
al., 2002).

Promoting and realising the human-centred advantages of green building can help realise
environmental benefits. Even those who are apathetic or who feel disempowered about their
ability to resolve the global ecological crisis, can be promoted to behaviour change, and possibly
even attitudinal change more aligned to ecological systems, if they can achieve an immediate
improvement in their health, productivity and financial situation as aresult of green building.

3.2 Green Buildings and Productivity

Buildings with daylight, fresh air, and occupant control are consistently rated as more
comfortable and contribute to occupants’ performance and productivity
(UMN, 2000).

Productivity and IEQ are closely inter-linked, but for the purposes of understanding the
benefits of green building they are issues that can be viewed separately. Thereis an increasing
body of datato conclusively prove that essential elements of green building in terms of design,
materials and fit-out can positively influence human potential and increase productivity (BRE,
2001; Newton, 2001a; Heerwagen, 2002; WBDG, 2002). In stating the benefits of green
building, productivity increases would be attractive to any business, including educational
ingtitutions. Productivity increases in green buildings relate to both the employer and employee,
and benefits include:

Reduced absenteeism/ lessillness
Retention of staff/ length of service
Contentedness and well-being
Higher workplace satisfaction and morale
(Dingle, 1999; Heerwagen, 2002).
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Employees who feel they have greater control over their work environment and who have
visual and physical access to the natural environment, have consistently higher productivity and
are more healthy (WBDG, 2002). Productivity improves when employees and students have
access to fresh air and natural lighting, and also have personal control over the amount of air and
lighting that is available in their work environment (CARB, 1991; HBI, 2000; WBDG, 2002).

One study demonstrated that sales increased by an average of 40% and school test
performance improved typically 10 to 20% when occupants were exposed to daylight from non-
glaring windows or skylights (CIWMB, 2001). Productivity is also influenced when workers
have more control over their own environment. Increases of 3 to 7% have been recorded when
workers were provided with temperature control of only +3° (Heerwagen, 2002).

By considering IEQ at the earliest design stages can have profound effects on a company's
operating cost. Figure 3.1 shows the proportion of costsin commercial buildings. Of significant
importance is that salaries, which are contingent on productivity, occupy the largest proportion
of costs. Any beneficial improvement that can be included in the overall design of the project
that improves productivity by as little as 1% can often offset the entire energy and operational
costs of abuilding (EES, 1998).

Productivity is directly related to IEQ, which isinfluenced by design considerations and
materials and equipment selection. Materials that are classified as sustainable are less likely to
have harmful emissions. The presence of formaldehyde and volatile organic compounds (VOCs)
in theindoor air environment, combined with poor ventilation, can vastly impede human
productivity and have detrimental effects on overall human health (Dingle, 1999).

\Figure 31 Proportion of Operation Costsin Commercial Buildings.

Human Productivity Improvements
Linked to Daylighting*

A 1% productivify savings can pearly offsel a compan)'s enfire antial energy cost,
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Maintenance 1%

Energy 1% Salaries 84%
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BUILDINGS
COST/S.F.

*Hased on twao recent field studies - one in schools and ove nretail. HALG. 1959

(WBDG, 2002).
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3.3 Human Health and Interior Environmental Quality (I1EQ)

The indoor environmental quality (IEQ) of a building has a significant impact on
occupant health, comfort, and productivity. Among other attributes, a sustainable
building should maximize daylighting, have appropriate ventilation and moisture control,
and avoid the use of materials with high-VOC emissions

(WBDG, 2002).

People living in urban areas spend, on average, 90 to 95% of their time indoors, whether
it be at home, work, education, shops, recreation or in vehicles (PTI, 1996; Dingle, 1999;
CIWMB, 2000; BEI, 2001; Newton, 2001b). The issue of interior environmental quality (IEQ)
and indoor air quality (IAQ) and the effects on human health are therefore critical to individual
and social well-being. Poor IEQ and IAQ are adirect result of inadequate building design,
materials and fit-out. Improvements in these areas are therefore essential components of
sustainable building.

3.3.1 Interior Environmental Quality
Visual connections to nature through windows enhance mood,
reduce stress and promote a high quality of life
(Heerwagen, 2002, p4).
Interior Environmental Quality (IEQ) is akey issue for human settlements and

sustainability, and is an essential component of green building (UMN, 2000). IEQ embodies a
broad set of goals which:

provide an environment that is physiologically and psychologically healthy

minimise production and transmission of air pollution

provide afull range of supportive sensory conditions

provide needed operational control of systems to occupants

produce environments that enhance human comfort, well-being, performance, and

productivity (UMN, 2000).

|EQ goes beyond the quality of the air to include all the conditions of the indoor environment
that pertain to human comfort, productivity and well-being, and which also support
environmental health. Human well-being is positively influenced physically, emotionally,
psychologically, and spiritualy, if they are in an environment in which they have some level of
personal control and which contains natural features such as trees, flowers and water. Whilst
productivity increases are related to many diverse factors in the home and work environment
including organizational, environmental and social issues, data consistently confirms that
improvements in IEQ have direct influence on productivity increases in the order of 3% or more
(BRE, 2001; Heerwagen, 2002; WBDG, 2002). The specific requirements to enhance IEQ in
new and refurbished buildings include:

more daylighting

better access to windows

attractive outdoor views, ponds included

control over personal environment.

28



3.3.2 Indoor Air Quality (IAQ) and Sick Building Syndrome

Poor 1AQ, which existsin up to 30% of al buildings, causes sick building syndrome
(SBS) whichisaproven condition that is detrimental to human health (HBI, 2000; BRE, 2001).
The main symptoms of SBS include cold and flu-like conditions, headache, mental fatigue,
nausea, dizziness and irritations of the eye, nose and throat, which all can contribute to a lack of
productivity (Dingle, 1999).

The United States’ National Institute for Occupational Safety and Health (NIOSH)
studies (1987) conclusively show that the three most common causes of sick buildings are:

1. Poor Ventilation: 50% of the buildings had inadequate fresh air and 18% were operating
with no fresh air

2. Inadequate Filtration: 56% of the buildings had inefficient filters, 41% were basic low-
grade filter pads, and 15% were of reasonable quality but poorly installed

3. Lack of hygiene: 42% of the ventilation systems were dirty including nine percent with
grossly contaminated ductwork (HBI, 2000).

While IAQ is strongly influenced by ventilation flows within buildings, much of theinitial poor
indoor air quality in new and renovated buildings results from out-gassing of toxic emissions
from the internal fit-out of the building including materials, furnishings, equipment, and
appliances.

The relationship therefore between quality of materials and ventilation is important.
Whilst much of the problem might be solved by improved natural and active ventilation systems,
quality non-emitting materials will significantly improve IAQ. Many residential and commercial
buildings are fitted-out with materials, furnishings and equipment that may contribute to indoor
air pollution and unhealthy conditions. Another influence on IAQ in urban environments is from
external air, which can also have significant levels of pollution and which eventually enters and
mingles with indoor air. Figure 3.2 shows the main contributing factors to poor 1AQ.

Figure 3.2 Primary Sources of Indoor Air Pollution
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(Newton, 2001a, p97).

29




3.3.3 Emissionsand Sensitivity

While people of al age groups may react to emissions of VOCs and
formaldehyde, which affect the respiratory system, children, the elderly, and those that areill are
much more susceptible (Dingle, 1999; Newton, 2001a). Poor |AQ affects the very young because
they have underdevel oped immune systems and will experience alarger body dose of air
pollutants than adults, the elderly, since they may be frail, are more susceptible because of
existing illnesses, and all people with existing conditions such as asthma, emphysema, bronchitis
and hay fever are all at risk (Newton, 2001a). With a demographic transition to urban centres,
increasing global population, and an aging population in developed countries, including
Australia (Newton, 20014), thisis an issue of growing importance as far as personal and pubic
health costs and well-being are concerned.

3.34 IAQ and Costs

Thereisacompelling and logical argument for improved IAQ. Thereis also astrong
awareness and growing concern over the problems of IAQ and its potential to cause large
industry losses (Heerwagen, 2002). In terms of the economic costs associated with poor IAQ
‘estimates based on US figures indicate that poor IAQ in Australia could incur potential costs of
several billion dollars per year’ (Newton, 2001a, p101). It is through appropriate design and the
internal fit-out, including material selection, where the greatest and most immediate impacts can
be created.

3.35 Consumer Demands

IAQ is beginning to rank higher on consumer lists of demands (Newton, 2001a; Heerwagen,
2002). A US survey shows that 88% of people are aware that products outgas harmful chemicals
into their indoor environment, and IAQ ranks second in importance on alist of desirable home
upgrades and general environmental issues that consumers care about (Roberts, 2001).

The designer or project team has much greater ability to influence the design of the
building than in the choice of appropriate materials. Even so, a high-quality indoor environment
can be achieved through appropriate materials, equipment and appliances as well as a healthy
design that enhances the quality of our interior environment. Figure 3.3 lists the essential criteria
in materials and equipment selection and use.

Figure 3.3 Indoor Air Quality (IAQ) is Enhanced by Meeting the Following Criteria

- Low or non-toxic: Materials that emit few or no carcinogens, reproductive toxicants, or
irritants as demonstrated by the manufacturer through appropriate testing
Minimal chemical emissions: Products that have minimal emissions of Volatile Organic
Compounds (VOCs). Products that also maximize resource and energy efficiency while
reducing chemical emissions
Low-VOC assembly: Materias installed with minimal V OC-producing compounds, or no-
VOC mechanical attachment methods and minimal hazards
Moistureresistant: Products and systems that resist moisture or inhibit the growth of
biological contaminantsin buildings
Headthfully maintained: Materials, components, and systems that require only simple, non-
toxic, or low-VOC methods of cleaning
Systems or equipment: Products that promote healthy IAQ by identifying indoor air
pollutants or enhancing the air quality (CIWMB, 2002).
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3.4 Financial Costs of Green Building

We're talking about first-cost here - how much more (if any) it costs to incorporate green
featuresinto a building project. It would be wonderful if
life-cycle costs were considered as a matter of course in building design today - but they
are not. Most of usin the building profession are forced to deal
almost solely with first-cost in justifying our projects (EBN, 1999).

34.1 First Costs, Operating Costsand Life-cycle Costs

In quantifying costs of green buildings there are two factors that need to be considered;
theinitial capital outlay of the building or first-cost, and the payback period, the time that it takes
to pay back the ‘additional’ sustainability features of the building (Langston, 2001; CfD, 2001c).
There is much conjecture over whether building to the ‘additional’ requirements of
sustainability, that is, developing greater efficiency in terms of energy, water and material
resources whilst simultaneously improving the comfort and health for the occupants, will
increase theinitial capital outlay of the building project (Tendler, 1999; Sullivan, 2001; SEAV,
2001a; Johnston, 2002). However by considering all the costs and benefits over the full life of
the building, the life-cycle cost assessment of green building will conclusively show net gainsin
financial, environmental and socia terms (Tendler, 1999; Heerwagen, 2002).

Not al projects necessarily have, or require ‘additional’ sustainability featuresto be
considered green. In many projects, the design and material features that enhance green building
criteriaare more carefully selected at the early design stages. In terms of designing and
constructing residential homes and small commercial projects, many of the green building
criteria can be fulfilled easily by incorporating passive solar/energy efficient design, solar hot
water system, water wise gardens, and efficient appliances and fittings, much of which is mooted
for inclusion in Building Codes of Australia (BCA) amendments (Johnston, 2002; ABCB,
2002a). There are other technologies and features such as rainwater tanks, grey-water systems,
and photo-voltaic panels that are important, though not essential featuresin green building
design, which would add to first-costs.

The California Sustainable Building Taskforce found that whilst “sustainable buildings
may incur higher first costs than other buildings due to alternative design analysis, computer
energy modelling, product research, post-occupancy evaluation, and life-cycle costing, if these
elements are incor porated during the project development and integrated design phases, the
potential for higher first costsis greatly reduced’ (CIWMB, 2001, p24). In Australia, costing
associated with the proposed BCA amendments show first-cost increases in the order of
approximately 5-9% (DHW, 2002b). Significantly though, these cost analyses only considered
the building envelope (as was the brief of the assessment), ignoring broader construction
parameters that a green building project would include, such as site and landscaping. The
assessment took a singular approach to one element of a project. Practitioners of green building
design redlise that ‘if strategies are designed synergistically, the initial building costs can be
minimised and significant savingsin reduced operating and maintenance costs can be realised
over the life of abuilding’ (Tendler, 1999, p2).

One of the most important aspects of costsin building isalife-cycle costing (LCC) of al
stages of the building cycle (EES, 1998; UMN, 2000; CIWMB, 2001, Langston, 2001; BDP,
2002). Life-cycle cost (LCC) analysisis amethod of analysing the cost of a system or a product
over its entire lifespan with the objective of being able to choose the most cost-effective
approach for using available resources in that product or system. A full LCA and LCC case study
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was carried out to determine a comparative assessment on a standard house and energy efficient
house in Michigan, USA. It shows ‘that from an investment standpoint, setting aside future
uncertainties, both homes are approximately of equal value’ (Blanchard and Reppe, 1998).
Whilst this assessment is not conclusive, what is highlighted is that the building process must be
treated holistically, and that by considering the full life of any project, as shown in Figure 3.4,
the first-costs can be assessed in a different light. Cost savings in green building are realized
predominately at the design stage. If the building design and construction are done within a green
building framework, the initial construction costs and long-term operational costs can be
significantly reduced.

Figure 3.4 Minnesota Sustainable Design Guide
BUILDING LIFE CYCLE PHASES
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(UMN, 2000).

Links between costs and productivity are tied together in interesting ways, especialy in the
commercia sector. Productivity increases and improved human health can have cost benefits to
companies that would far exceed asmall increase in building design costs. Initial design costs
amount to approximately 2% of the total, and personnel costs are 85% or more, with the
remainder consisting of operation and maintenance costs. This indicates that the small additional
outlay in design to improve indoor environmental quality at the early stages of project initiation
can have significant effects on the workplace and hence on productivity, as evidenced by the
following example:

In a typical large office block, by far the greatest lifetime expense is the salaries of the

workers (84%, compared with gross office rent -14%, total energy - 1%, and repairs &

maintenance -1%). If smart building design can give even a small, 2%, gain in worker
productivity (e.g., by improving health, reducing absenteeism, and optimising indoor

traffic circulation), the savings generated are potentially similar to the entire energy

budget

(CSIRO, 2002c).
Thusfar, costs have been considered from the first-costs perspective and it has been
shown that by applying an integrated approach throughout all stages of the project, or in other
words, by considering alife-cycle approach, the ‘additional’ first-costs, if any, will be minimal.
The other costs element to be considered is operational costs.
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3.4.2 Operating Costs
Approximately 50 percent of the energy use in buildingsis devoted to
producing an artificial indoor climate through
heating, cooling, ventilation and lighting (Roodman and L enssen, 1995).

The other significant cost saving isin operating costs. Operating costs relate to energy,
both electrical and fuel, as well as water consumed by active systems within buildings. Figure
3.5 shows the increasing consumption levels in Australian households across a range of key
resources including energy, water, materials, and also house area (m?) which has increased 3%
per year since 1990, whilst family or average occupancy numbers continue to shrink (3.3 persons
in 1976, 2.6 in 1999, and projected to be at 2.4 persons by 2011) (ABS, 1999; Newton, 2001a).
Typicaly, in residential buildings, space heating and cooling and hot water heating consume the
most operating energy, whilst in commercial buildings, heating, ventilation and air conditioning
(HVAC) isthe greatest consumer (SEDO, 2002) (see Figure 3.6).

Figure 3.5 Household Consumption Australia 1901-2001
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Life-cycle costing (LCC) of energy efficient and green buildings shows significantly
reduced operating costs in terms of savings on energy and water. Both in the residential and
commercia sectors, green buildings consistently use less energy than conventional buildings.
The California Sustainable Building Taskforce states that on average, it is cost effective to
exceed minimum energy performance codes requirements by 13% using existing technology, and
one commercial project alone will save approximately $US400.000 per year in energy (CIWMB,
2001). Cost savings for the average house in Australia from energy efficiency measures due to
simple passive solar design principles, approximate $400 per annum, saving approximately 15
tonnes of greenhouse gas emissions (AGO, 2001). Other direct cost savings are in reduced water
consumption. Residential water usage in Perth comprises 40% indoor use and 60% outdoors,
much of which can be reduced through water saving techniques such as the reuse of grey water
and replacing large lawn areas with water-wise gardens and native plant species.

3.4.3 Affordability

The fact that operating efficiency paysisindisputable, and that it also supports overall
ecological gains makes a compelling case for green building. Even so, the critical issue of
affordable housing still needs to be addressed. United States’ surveys show that people are
actually prepared to pay extrato achieve longer-term efficiency and financial gains that result
from sustainable building strategies (Roberts, 2001). These people are the earlier adopters who
are also financially willing and able to cover an additional capital outlay to achieve longer-term
efficiency gains. On the assumption that residential green buildings will cost more in first-costs,
nominally 1 to 8% (Blanchard and Reppe, 1998; CSIRO, 2000b; Roberts, 2001; Sullivan, 2001;
Johnston, 2002; ABCB, 2002a; DHW, 2002b), consideration must be given to link housing
affordability to green building, especially for those in lower socio-economic situations.

Affordability isan essentia consideration in the implementation of green building. The
disadvantaged often live on the urban fringe or in degenerated suburbs with low resale potential
and in poor quality housing that has high operating costs as well as poor IAQ, al of which
directly contributes to perpetuating alow socio-economic status (Barron and Gauntlett, 2001,
Armstrong, 2002; DHW, 2002a). Housing is just one aspect of this social condition, yet
providing this group with better quality housing is not only financially beneficial but also
potentially improves equity as well as personal health and well-being. It would be socially
unsustainable if these people had to pay additional first-costs for aresidential home.

3.4.4 Energy Efficient Home L oans

In the Australian context, for those in social housing, and who require government
housing loans, financing options that are tied to construction of energy efficient homes can be
made available to counter the problem of affordability. Government housing agencies must
recognise that financial gains are to be made in providing a more sustainable housing product for
their clients and tenants. If green-buildings do cost more in additional first costs, the long-term
financial gains from reduced operating costs will result in reduced overall expenditure.

Energy efficient loans, eco-loans and green home loans, are all home mortgage loans that
offer areduced interest rate, as well as various incentives that are contingent on an energy
efficient, passive solar home design and construction, as well as energy efficient appliances, are
available to reward the benefits of green building. In Australia these loans are available for any
customer who has a house that complies with the energy efficiency requirements (HIA, 1999a).
Similar arrangements could be made by government housing and social welfare agencies that
could be linked to social housing recipients.



345 Commercial Buildings

Financial savings from reduced operating costs in commercial buildings can be
significant. Energy management is being incorporated into commercial buildings in terms of
retrofitting to save on heating and cooling costs, appliance use and the operation of equipment
(MBA, 2001; PCA, 2001).

34.6 Costsof Urban Form and Buildings

It is aso important to point out that building costs form only one part of the construction
of settlements. There are direct and indirect building costs associated with the infrastructure
development that is required to support human settlements. As cities continue to expand due to
global population growth and the demographic transition, there is a continued need for essential
supporting infrastructure including transportation routes, schools, hospitals, shops, as well as the
provision of services such as electricity, gas and telecommunications (Newman and Kenworthy,
1999; O'Meara, 1999). The argument for a more compact city isirrefutable in terms of being
cheaper to run and easier to function. Outer ring or fringe suburbs are consistently more costly in
terms of transport and service infrastructure, as well as having adverse environmental impacts
associated with higher levels of energy use and resource consumption (Newman and Kenworthy,
1999; DPI, 2001b). New subdivision development on green-field sites, being located on the
urban fringe, have increased operatining costs for the residents in the form of access and
transport to employment, schools and shops. These issues are critical to costs of human
settlement and link into the extended stewardship of the building and construction sector.

3.5 Conclusion

This chapter has attempted to highlight the benefit of sustainable building by focussing on four
main themes:

Intrinsic worth of the natural environment

Productivity

Indoor Environmental Quality, Indoor Air Quality and Occupant Health

Costs and Financing

All four issues directly relate to the well-being of both the natural ecosphere and humanity, both
individually and collectively. They also pertain to four fundamental objectives of sustainable
building, which are:

Reducing the overall impact on the environment

Using energy, water, and other resources more efficiently

Protecting occupant health

Improving employee productivity

To achieve al of these four requirements within a project does not require a compounded
effort; all four are inter-linked and are fundamental parts of good building design and material
selection.

The critical issue for creating market change is to convince both the consumer and also
the builder that these requirements can be achieved at an affordable price. For many that means
that thereisno, or very minimal, up-front price increase. The issue of first-cost isimportant and
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needs further consideration. Australia has recently experienced industry concerns over the price
effects of introducing minimum energy performance requirements for residential homes, avery
minimal first start towards a more sustainable product. Meanwhile, other government sponsored
programmes call for exceeding minimum energy requirements by up to 30%.

Design and construction costs savings can be realised in many ways. The most important
of these is that the whole project is conducted as an integrated process and also that the full life-
cycle of the project is considered. Integrated Design treats the project as a whole system and
encourages integration of parts, efficiency in materials and construction process and performance
of the final product. Individualising or compartmentalising costs to singular components ignores
where savings can be made in other areas. For example, if abuilder only considers the envelope
(asdonein BCA amendments), it ignores savings that could be found in site works and
landscaping, materials selection or mechanical systems. It is clear that by working with an
integrated design process, the additional first-costs that some green buildings require can be
significantly reduced.

Life-cycle thinking and life-cycle costing requires the designer or project team to
consider and evaluate all elements of the project from cradle to gate. When all costs, that isfirst,
operating and maintenance, are considered, a more realistic picture of comparative costsis
realised. Life-cycle thinking is an important tool for creating change in this sector and it must be
integrated into building projects. If the financial benefits that result directly from improved
occupant health and productivity can be promoted, then green building will gain market
prominence. For the organisational elements of the sector, as well asindustry professionals,
understanding and promoting life-cycle thinking can be a beneficial tool in creating market
change.

Many of the strategiesin green building design guidelines are not only smart in their
sustainability characteristics, but also smart in their money saving ideas. Tendler (1999) lists
seven benefits from green building:

1. Reduced operating costs; energy saving up to 40%

2. Reduced waste costs

3. Reduced liability- enhanced indoor air quality (IAQ) can reduce sick building
syndrome

Enhanced employee productivity

Public relations

Streamlined regulatory approvals

Niche marketing opportunities (Tendler, 1999).

No ok

These benefits would result from applying the principles and practices that are outlined in
green building guidelines and assessment tools, but it is with government and industry
organisational support that green building will move from occupying a market niche to being
standard design and building practice.

The next chapter will discuss the barriers and opportunities for green building from an
organisational and institutional level, both within government and industry.
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Chapter 4 Barriersand Opportunitiesfor Green Building

A ‘green’ building places a high priority on health, environmental and resource conservation
performance over its life-cycle. These new priorities expand and complement the classical
building design concerns. economy, utility, durability, and delight. Green design emphasizes a
number of new environmental, resour ce and occupant health concerns:

Reduce human exposur e to noxious materials

Conserve non-renewabl e energy and scarce materials

Minimize life-cycle ecological impact of energy and materials used

Use renewable energy and materials that are sustainably harvested

Protect and restore local air, water, soils, flora and fauna

Support pedestrians, bicycles, mass transit and other alternatives to fossil-fuelled

vehicles

(BEER, 2002).

40 I ntroduction

The previous chapter discussed the benefits of green building, both for the environment
and also for the users and occupants. It was noted in Chapter 2 that the sector has recognised
how it needs to respond to the ‘obvious’ environmental impacts but that there is some variance
and conjecture over how far its sphere of influence extends and how much it can and should
influence issues of community and social development. Even so, there is much that can and has
been done by this sector towards the implementation of sustainability in regards to direct impacts
on environmental and human health and well-being.

This chapter will look into the themes of issues and barriers, and responses and initiatives
that are relevant to this sector within an institutional, organisational and management perspective
and with which it must contend if it is to become more sustainable. These include issues in both
government and industry that the whole sector must understand and come to terms with to
progress to more sustainabl e practices. Whilst acknowledging that the institutional and
administrative issues are important and ultimately essential in supporting the green building
process, nonetheless many designers and builders are taking the lead in their own business
operations by supplying a more sustainable product.

This chapter will not attempt to comprehensively cover the details of green building

issues or initiatives, rather it aims to highlight the current state of the sector in terms of
ingtitutional and process reform and to what depth it is addressing sustainability issues.

4.1 Management and Organisational I ssues
Management and Organisation is a key aspect of sustainable construction and the subject
must engage not only technical issues but social, legal, economic and political matters as well

(CIB, 1999, Section 3.2.1).

The nature of this sector is that many disciplines are involved (CIB, 1999) and also
‘activities related to buildings form a complex web of disciplines and responsibilities, spanning
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urban planning, landscaping, building design, products manufacture, construction, refurbishment,
operation, maintenance, demolition and recycling’ (Lead Liew, Vaeet a., 2001, Sect 1.2). A
sector-wide approach to dealing with the detrimental impacts of the building and construction
sector is required and will support the individual and fragmented initiatives that are currently
underway (CIB, 1999; HIA, 1999b).

Impacts that result from the building and construction sector are many and varied and
thereisabroad array of environmental impacts associated with building and construction (Table
4.1) that need to be dealt with by both government and industry (HIA, 1999b; EA, 2000). Some
of the issues pertain directly to either government or industry and all are integral to supporting
greater sustainability.

Bringing all or many of these disciplinesinto a more unified and coordinated process, i.e.
within a sustainability framework, would assist in the sector’s transformation. One of the
fundamental tenets of sustainability isintegration (GSA, 2000; CIWMB, 2001). All key actorsin
the product and supply chain must understand and be involved in supplying a sustainable
product. Consistency in approach in al tiers of the sector isrequired if a sustainable outcomeis
to be achieved. It isimportant therefore to determine where the sector is situated, and if it has the
criteria of integration and consistency of approach in place to support it if it isto progress toward
being more sustainable.

An oft cited requirement for sustainability actions and implementation is recognition and
ownership of the issues and a shared vision for actions at all levels, critically by senior
management, both across the sector as a whole and within agencies and organisations (Stead and
Stead, 1996; Tamura, 2000; EA, 2002). ‘The concept that sustainable enterprise strategy ties
business strategies to ethics’ (Tamura, 2000, p15) seemsto imply that a sector, and an
organisation within that sector, that desires to operate from a clear ethical stance can use
sustainability as their framework for undertaking their operations, because ‘it supports a strategic
vision of the sector or firms surviving over the long-term by integrating their need to earn an
economic profit with their responsibility to protect the environment’ (Stead and Stead, 1996,
p168). These core ethical values, as well as ownership and responsibility of issues and actions,
are central to the structure of Environmental Management Systems (EMS) (CERES, 1999;
Tamura, 2000; EA, 2002).

An EMSisaway of guiding a sector or an organisation to achieve and sustain
performance in accordance with established goals and in response to constantly changing
regulations, environmental risks, and social, financial, economic and competitive pressures
(Tamura, 2000). An EM S will require that all issues that are impediments to achieving
sustainability be identified and will systematise the responses and actions to achieving lasting
and meaningful change.

Refer Appendix 2. Proposed Environmental Management System (EMS) for a
Hypothetical Building Company
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Table4.1

Direct and Indirect Environmental | mpacts Associated with

Building and Construction

(Beyer, 2002).

Sector Component

Component Element.

Environmental | mpact.

Planning Planning policy Greenfield development
and Subdivision Urban spraw!
Development development Lack of integrated planning
Development approval Small influence over infill
BAU
Design Architectural form Large ecological footprint
and High embodied energy
Materials selection Poor thermal qualities/high
operational energy
High resource use
Toxic or non-benign materials
Poor recyclability
Materials Mining operations & Habitat or eco-system
Directly from timber logging destruction
manufacturer Manufacture fabrication Air, water and land pollution

or from suppliers

and distribution

Associated resource use and
energy intensity

Construction
Methods

Include materials and
eguipment selection
and method of
construction

Materials & methods
during
construction

High labour cost

Material use and waste

Poor workmanship

High resource use and

waste, i.e. Energy and water
Destruction of vegetation
and habitat

Land, air and water pollution

Occupant Behaviour
Influenced by:

Urban form

Local potential
Building design
Internal fit out

Eco sphere and local
area biota

Material goods
Services (energy, water)

Land, air and water pollution
Degradation of local area
Energy use of fixed and
transferable appliances

- Water use

Materia goodsincluding
furnishings and fittings
Food consumption & waste
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4.1.1 BarrierstoProgress

It isessential to identify the current state of play in the sector if thereisto be an
orchestrated and unified move towards sustainability; as a starting point, identifying the barriers
to change will give insight for moving forward. The CIB report lists the main barriers to progress
in terms of process and management issues as:

- Professional and institutional inertia defending the status quo

Lack of understanding of the problem among construction professionals

Inadequate or defective vehicles for participation by the stakeholders

Market delay

Insufficient data

Lack of communication between sectors that do exist

Lack of client buy-in

Political insecurity (government electoral periods limit the horizon)

(CIB, 1999, Sect 3.2.2).

Although relevant to any new market or sector, these issues indicate the importance of
awareness raising and education about the benefits of sustainable building and construction.

4.1.2 Criteriafor Sector and Organisational | mplementation

For this sector to move towards sustainability there are a number of essential steps that
need to be fulfilled. The following criteria are drawn from frameworks for environmental
management system (EMS) (Tamura, 2000; EA, 2002). It is critical for the decision makers,
those at the management and organisational level, to commit to and create a system that can lead,
direct and support the down stream process changes required. This requires above all that
executive leadership must understand sustainability and commit to its principles (Stead and
Stead, 1996; GSA, 2000). Coupled with this, avision and mission statement which is transated
into specific objectives and targets with high level visibility throughout al levels of the
organisation is required. There must also be aformalized process for identifying the
environmental aspects and impacts of an organisation’s operations, products and services, as well
astraining throughout all tiers of operations which is crucial to attaining the awareness, skills
and knowledge required for transformation. Finally performance must be measured via audits
and assessment (CIB, 1999; GSA, 2000; EA, 2002).

These steps set in train the organisational framework that can support the practical
elements of reform.

California: Building Better Buildings. A Case Study.

The Cdlifornia ‘State Sustainability Building Taskforce’ is a partnership of 32 Government
agencies set up to develop a strategy to achieve the establishment of the state’s sustainable
building goals which are to site, design, deconstruct, renovate, operate, and maintain state
buildings that are models of energy, water, and materials efficiency, while providing healthy,
productive and comfortable indoor environments and long-term benefits to Californians
(CIWMB, 2001). This initial move of setting the goal of environmental sustainability was the
state’s vision, and also shows ownership of the fact that there are significant environmental
issues that must be resolved.
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The Taskforce has identified the administrative, organisational and fiscal barriers that impede
the full-scale implementation of green building as:

Incompl ete integration

Lack of life-cycle costing

Insufficient performance and operating standards

Lack of incentives and insufficient technical information

(CIWMB, 2001, p22).
This identification of issues also provided a guide map from which the taskforce issued

the plan of action. This sets out a comprehensive framework that all tiers of the building and
construction sector will access. Thisis encapsulated in aten point plan of recommendations and
action (Figure 4.1).

Figure 4.1 Building Better Buildings: A Blueprint for Sustainable State Facilities

Recommendations and Action Plans

1. Modify the state’s capital outlay process to ensure that the Governor’s
sustainable building goals are met and that appropriate projects are
reviewed by the Sustainable Building Task Force

2. Incorporate life-cycle costing, integrated design, commissioning, and
post-occupancy evaluation into the state’s capital outlay program

3. Develop cost-effective building performance, operation, and maintenance standards

4. Invest additional resources for full-scale implementation of sustainable
building practices

5. Develop comprehensive annual reporting requirements to measure progress
in implementing the state’s sustainable building goals

6. Develop “leadership buildings” to showcase sustainable building practices

7. Develop sustainable building technical assistance and outreach tools,
including atraining program for state departments, as well aslocal
government and private sector partners

8. Create programmatic, fiscal, and administrative incentives to facilitate the
implementation of successful sustainable building approaches, including a
Governor’s Sustainable Building Award

9. Implement guidelines to acquire leased space with cost-effective
sustainable building features

10. Provide Task Force assistance to federal, state, and local agenciesin key
infrastructure areas

(CIWMB, 2001)

This plan of action indicates the commitment and initiative required to achieve change. It
incorporates the most fundamental elements of sustainability that actions would require: vision,
integration, partnerships, life-cycle thinking, measures of progress and performance, awareness,
education and training, and incentives. Point 10 indicates that expertise in sustainability is
provided to support the change process.
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4.1.3 Responsesand Initiativesfor Change: Mandatory and Voluntary

Currently there are two broad methods being employed at an organisational level to bring
about change within this sector. Based on the acknowledgement of environmental issues,
specifically issues related to energy, water, resource consumption and human health, the actions
undertaken consist of amendments to building regulations as well as support for voluntary
initiatives (ABCB, 2001). The regulatory amendments are specifically in the form of building
codes and wholly relate to energy efficiency measures, thus they do relate to sustainability but
are not in any way afull sustainability initiative. The promotion of voluntary initiatives enacted
through government and industry partnerships potentially, and often do, encompass the broader
environmental sustainability criteria, but by their voluntary nature they do not have any set
compliance regimen, although they do often have an assessment component.

An important distinction needs to be made between energy efficiency and sustainability.
Energy efficiency and energy related matters are only a subcomponent of broader sustainability
issues. Aswill be seen in Chapter 5, all green building guidelines contain a number of key
elements, of which energy isonly one part.

Building codes have undergone a significant review in recent years, both internationally
and in Australia, specifically relating to energy matters (ABCB, 2000). Traditionally building
codes stipulate minimum performance requirements; that is they are designed to eliminate worst
practice, not promote best practice (ABCB, 2001). Building code amendments are aimed at
shifting construction practices from mainly prescriptive criteria to more performance based
guidelines, and the emphasis has been on increasing energy efficiency within buildings (AGO,
2000). In Australia, these amendments are still in the process of review, and consensus has not
yet been achieved due to strong industry pressure and concern, mainly relating to increasesin
building costs (DHW, 2002b). The main amendments to the Building Codes of Australia (BCA)
consist of increasing the thermal capacity of residential homes, including the mandatory
inclusion of roof and ceiling insulation, maximising solar access, draft proofing and sealing of
openings, aswell asinsulating of hot water pipes (ABCB, 2001).

These energy provisions will bring significant reductions to overall greenhouse gas
emissions. Even so, many local amendments to national or regional building codes aswell as
environmental or green building guidelines, require that their buildings exceed the minimum
energy performance requirements by up to 30% (CIWMB, 2001; DNRE, 2002; GAHBA, 2002).
In Australia, the state of Victoria has a requirement for al new residential buildingsto achieve a
5 star energy efficiency rating (DNRE, 2002) which will still exceed the proposed amendments
to the BCA. Whilst amendments to building codes are seen as a beneficial step, they in no way
reflect or come close to the scope or criteria of broader sustainability in building and
construction.

The voluntary initiatives that target industry reform are often partnerships between
government and industry and have adiverse and broad spectrum approach which include:
training and accreditation, tool kits and information on green building practices, checklists,
promotion, networking, demonstration and showcasing, and incentives and awards (HIA, 1999a;
ABEC, 2000; CIWMB, 2001; MBA, 2001; PCA, 2001; RAIA, 2001). These programmes are
industry’s response to environmental concerns and are often designed to create improvementsin
the building process because of the recognition that “if our industry doesn’t initiate
improvements...changes will be enforced by legislation’ (MBA, 2001, p3).
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Whilst undertaking voluntary changesin their practices can only be viewed as positive,
few of these initiatives have a method of compliance assessment or verification of product
improvements. Building professionals who gain programme accreditation can promote
themselves as being ‘more green’ in their practices and product, but there is no specific
compliance standard which can give a measure of sustainability characteristics, nor isthere
verification of sustainability criteria other than via independent case studies which are sometimes
conducted by the supporting organisation to promote the initiative (ABEC, 2000; Cass, 2001;
BDP, 2002). Whilst these programmes produce definite product improvements, there is no
challenge, no ‘aspiration quality’ that can aim for sustainability (Vale, Valeet a., 2001). Some
results, hopefully many, will be good examples, others will be token ‘green wash’ that will have
few sustainability characteristics.

CIB’s Agenda 21 on Sustainable Construction reviews a spectrum of initiatives that are

employed to improve new and existing buildings including:

Regulation such as building codes

Energy pricing as alever to improve energy performance

Enabling and support mechanisms such as information, training and tool kits

Incentives and demonstrations such as tax benefits (CIB, 1999).
Significantly, the report concludes that all of these approaches are useful in encouraging change,
but that ‘measures to change market demand are the most promising method for achieving
substantial change in market-orientated economies’ and that a ‘valuable measure to affect
market demand is...the implementation of rating and labelling programmes’ to provide clients
with tools that will allow them to identify high performance buildings (CIB, 1999, Sect 4.1).
Assessment and measurement of sustainability is therefore an important component in
guaranteeing measurable and meaningful change.

Most sustainability assessment rating tools actually require atrained, paid assessor to
verify a compliance record (BRE, 1999; Lead Liew, Vaeet a., 2001). To date there are few
checklists or tools that clients can use independently of qualified assessors. With these tools
lacking, the client is uninformed and is forced to be reliant on the industry associations’ or
professionals’ goodwill in providing a sustainable product.

4.2 Elementsfor Reform

Thus far, an overview of institutional reform and initiatives to improve buildings has been
given. The following gives an overview of two critical elements that are required to support the
building process. Planning and devel opment, and materials manufacture and production have a
critical roleto play in achieving sustainability. If these two components are assessed and deemed
as sustainabl e then there is strong down-line support for the other components and therefore for
the implementation and continuation of sustainability throughout the building and construction
sector (DHW, 2002d). Once these critical components are in place then the building designer has
the necessary structural elements available to deliver a green building.
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4.2.1 Planning and Development
Some of the greatest opportunities for interventions to bring about more sustainable
settlements are through sustainable urban design,
such as the design of new settlements, infrastructure, building and facilities
(Newton, 2001a).

The decision making process that begins at the level of regional or urban planning, which
defines the shape and structure of land development and subdivisions, is essential to ensure the
appropriate placement of sites that would support designers in supplying green buildings. There
are many sustainability issues that relate to urban form and how the structure of neighbourhoods
needs to be defined to influence liveability, transport, employment, and economic and ecological
health (DPI, 2001e; UNEP-IETC, 2002a). Community neighbourhoods should be interconnected
and clustered to form viable town centres with availability of transport options and proximity to
services and employment (Newman and Kenworthy, 1999; DPI, 2000a; Scheurer, 2001).

Urban planning and subdivision building development, whether new or revitalised, are
inextricably linked. There are many issues that can be considered in an integrated framework to
achieve a more sustainable settlement. Figure 4.2 shows the interlinking of housing to transport,
air quality, comfort, and security to name but a few.

Figure 4.2 SPLASH —
Sustainable Planning of Land Use Activity, Subdivision and Housing
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(Newton, 2001b)

In terms of building and construction, a well-planned development will lay the building
blocks for a more sustainable built environment (DHW, 2002c). The key relevant parts of this
are the development form and block placement, orientation and shape. Form and placement
relate to the larger planning issues of liveability such as those covered in planning design codes
like ‘Liveable Neighbourhoods’ (DPI, 2000a). Issues that are specific to design and construction
relate directly to solar access and overshadowing, cross-flow ventilation, and also access,




security, and privacy. If the building designer, specifically building companies that are operating
on tight financial margins (HIA, 2002), are guaranteed that a maximum of residential blocksin
any given sub-division or development will meet the criteriafor favourable solar access and
cross flow ventilation, then the homes can be designed to meet this layout with no or minimal
individual variations required, and consequently no or minimal capital cost increases (SEAV,
2001a). Building companies and project home companies often occupy alarge percentage of the
residential home market and also supply much of lower priced homes for first and second home
buyers (HIA, 2002; DHW, 2002d). It istherefore essential that they are supported in supplying a
more sustainable product without adversely affecting cost (Barron and Gauntlett, 2001; DHW,
2002b).
Further planning issues relating to sustainability to consider are:
Urban density and infill
Environmental integrity and intrinsic worth, including
0 Retention of natural land form
0 Retention of native vegetation,
0 Retention and protection of wetlands or other significant areas

422 Materials

The Holy Grail of the green building movement would be a database in which the life-
cycle environmental impacts of different materials were fully quantified and the impacts
weighted so that a designer could easily see which material was better from an
environmental standpoint (EBN, 2001, p1).

Materials manufacture and supply is avast field of research and one that cannot hope to be
adequately covered in thisthesis. It is therefore only intended to give an overview of the current
issues and state of play in this sector.

The use of sustainable materialsis an essential element if abuilding project isto be
considered sustainable (EBN, 2001; CfD, 20014a). Typically the building and construction sector
enters the materials market at the point of selection and procurement, usually at the design
stages. There are critical issues that organisations and designers need to understand if they are to
deliver amore sustainable product. It is aso important that the designer has both general and
specific guidelines by which to make an informed choice. There are some general guidelinesin
terms of building materials that need to be considered in selection. CIB statesthat as far asthe
manufacturing of productsis concerned, the significant issues are:

Reducing the embodied amount of material and energy of the products (renewable materials,

low-energy recycling, increasing durability and technical life expectancy)

Low emissions from products in use (environmentally friendly coatings, pre-treatment)

Repairability (design for disassembly and repair in the factory) and recyclability (used

products returned to their producer; product stewardship)

(CIB, 1999, Sect 3.3.4).
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The “YourHome Technical Manual’ also suggests a guide list that can be used to reduce the total
amount of materials consumed and their environmental impact from building projects:

M ake more efficient use of existing materials

Minimise the amount of waste

Use materials with least environmental impact

Consider both operational and whole life-cycle performance of materials and designs

Use fully recycled materials or materials with recycled content

Re-use whole buildings or parts thereof to reduce consumption of new materials

Choose materials with a lifespan equivalent to the projected life of the building

Design to extend building lifespan (current average 50 years - aim for 100+)

Design and build for de-construction, re-use, adaptation, and recycling

Encour age development of new, efficient, low impact materials and applications by

creating demand

Consider how and where the materials are sourced and the impacts this causes

Minimise the energy used to transport materials by using locally produced material- use

of lightweight material where appropriate also reduces transportation energy

Minimise the energy used to heat and cool the building by using materials that

effectively modify climate extremes

Under stand how chemicals used in the manufacture of some materials might affect your

health

Minimise or eliminate emissions during use and manufacture

(Reardon, 2001).

As useful as these guidelines are, they do not give a quantifiable assessment for the

sustainability of the material, such asindicated in Figure 4.3.

Figure 4.3 Embodied Energy in a House by Volume of Materials.
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Quantifying amaterial for sustainability involves a complex web of processes that require
a sophisticated level of understanding to make an informed decision (Reardon, 2001; CfD,
2001a; CfD, 2001b; CSIRO, 2002c), and very much depends on the parameters used for
assessment (EES, 1998; EBN, 2001). From the building and construction sector’s perspective,
materials that have undergone afull life-cycle assessment (LCA) and have low embodied energy
would be considered desirable, but there are many criteria that can make assessment a complex
and confusing task (EES, 1998; EBN, 2001; CfD, 2001a), a point that is accurately explained by
the ‘Centre for Design’ at RMIT University:

By far, one of the most critical factorsin considering the environmental impacts of any material
is the need to move beyond the material itself and more clearly understand its context, i.e. where and how
it's used, maintained, abused, recovered or discarded and dumped. Too often the environmental impact of
materialsis assessed in isolation fromtheir total context with simplistic comparisons being made about
'material X being greener than material.’ Whilst such claims might be true in some instances, there are a
range of other scenarios where the reverse can be just as true. Assessing materials without knowing or
under standing their full life-cycle environmental impact has the potential to result in a one-dimensional
view of how they might impact on the environment and therefore question their ultimate value (in
environmental terms) of being specified in the first place (CfD, 2001a).

LCA of materialsis avast area of research that has produced many computer toolsin
recent years to assess a material or abuilding component (EES, 1998; Langston, 2001; CfD,
2001a; CfD, 2001c; CSIRO, 2002d). Whilst this new generation of computer tools that have
proliferated in recent years has made the assessment of sustainable materials much easier for
designers, most buildings that are designed and constructed to be sustainable are limited by the
amount and extent of sustainable materials that are available (CfD, 2001a; CSIRO, 2002b).
Currently, a comprehensive supply of sustainable building materials is lacking within the sector
and ‘even in the greenest of projectsit islikely that many products will be used that are not
themselves green—but they are used in a manner that hel ps reduce the overall environmental
impacts of the building’ (EBN, 2001).

Materials that include a high-recycled content are often of the highest priority because the
capturing and reuse of waste materials reduces resource consumption, lowers the embodied
energy of the material and lessens landfill and associated impacts including potential ground
water pollution. There are also emerging trends, especialy in the residential markets, to use
primary raw materials for construction, mainly straw bails, mud brick, rammed earth and rubber
tyres (Earthship, 2002). The use of non-processed and raw materials constitutes an important
section of building construction and their applicability and usefulness could benefit from further
research (ETC, 2002).

From a building materials perspective, government and government agencies can support
sustainability in building and construction through research and development as well as
promotion of appropriate materials. Stimulating the development and uptake of these materiasis
an essential role of government which can involve cooperative research with academia and
scientific institutions. Thisis evidenced throughout Australia with the work of Commonwealth
Scientific and Industrial Research Organisation (CSIRO), Australian Greenhouse Office (AGO),
Environment Australia (EA) and national Cooperative Research Centres (CRC).
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4.3 Conclusion

This chapter has given an overview of the main issues and challenges, aswell as
responses in the building and construction sector from an institutional and management
perspective. It has also been identified that there are some fundamental changes that are required,
specifically the integration of all the processes that support sustainable building, and that this
sector can take a more comprehensive and integrated approach to achieving a better and more
desirable outcome.

It al'so considered both regulatory and voluntary options that are available to government
and which are being implemented in partnership with industry. These regulatory options, mainly
in the form of mandatory building codes, whilst achieving valuable change, are usualy only
focussed on eliminating worst practice. The scope of voluntary options includes many aspects of
environmental sustainability and can potentially take the sector much further to achieving
significant change. However, these voluntary options lack any rigorous mechanism to measure,
assess or verify the success of the initiatives, that isto say they consider the individual
components rather than the total package.

Thisistrue also for urban form and materials. Without these two fundamental structural
supporting components of building and construction in place the sustainability of the building
will be compromised. Aswith design initiatives, designers and project managers are not
necessarily impeded by technology, but rather by the acceptance and accessibility by the sector
of new materials and systems components. New technology, such as de-materialisation,
stimulates beneficial change, but ‘it must also be recognised that while the potential for
favourable applications are evident, certain constraints restrict rapid entry into existing markets
of the construction sector. Progress towards performance-based specifications holds the key to
increased product acceptance and market penetration’ (CSIRO, 2002b). It isimportant then, that
new ideas, like new technologies, are rigorously assessed and proven to assist in their uptake by
industry. (CfD, 2001c; Heerwagen, 2002; CSIRO, 2002c). A method of quantifying changeis
important if this sector isto be, or is seen to be, increasing its sustainable practices and
principles, both at the organisational level, as well as the process and product level.

The following chapter will consider how the sector can create a more sustainable product,
specifically through the devel opment, application and promotion of green building guides and
assessment or rating systems.
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Chapter 5 Guiddinesand Assessment Criteriafor Green Building

A building environmental performance assessment method has a vital role to play in the
implementation and realization of sustainable development. It must be integrated into the whole
process of planning, design, construction, operation and maintenance of a building project. It is
capable of providing market incentives for high environmental performance; prompting more
environmentally sound building design, and suggesting environmental performance targets for
the building and other related industries

(Lead Liew, Valeet a., 2001).

50 I ntroduction

The previous chapter focussed on organisational and management issues and response
initiatives within the sector that must be implemented for a more sustainabl e product to be
achieved. It was found that there is a mixture of actions employed to achieve change, including
government legislation and regulations, and voluntary programmes that are mostly in partnership
with industry. Whilst these programmes are beneficial in promoting better practice, they have no
specific assessment mechanisms to measure changes in performance; therefore their successis
not readily quantifiable.

This chapter will look into green building guides and assessment or rating systems that
have and are being devel oped and continue to be implemented throughout the world. These types
of programmes are varied in content, scope and application and are generally used by industry
professionals: developers, designers and builders (Lead Liew, Vale et a., 2001). Only one
assessment programme, NABERS (National Australian Building Environmental Rating System),
which is currently being developed, is being specifically designed to be used by both
professionals and the general public (Vale, Vaeet a., 2001). The main thrust throughout this
chapter will be to assess the green building guides and assessment or rating systems to determine
their applicability and usefulness in achieving change towards sustainability in this sector. The
intention is to give an understanding of how these programmes are used to create amore
sustainable green building project by reviewing their main contents.

There are aso software programmes and assessment tools that are designed for many
applications at the pre-design and design stages. Some give a qualitative measure of building
materials and components, including Life-cycle assessment (LCA) and Life-cycle costing (LCC)
(EES, 1998; BRE, 2000; CfD, 2001b; CSIRO, 2002d), and others give a simulated rating of
thermal energy efficiency of the building envelope (Lead Liew, Vaeet a., 2001; CfD, 2001c).
These will not be considered further in this discussion because they are concerned only with
specific features and components of buildings and not the overall design and assessment of the
project.
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5.1 Parameters

Sustainability is generally aimed at balancing environmental, social and economic
aspects simultaneously. There is some variance in the degree to which green building guidelines
address aspects of social sustainability. Currently they are predominantly used as environmental
sustainability tools and generally do not contain the broader categories that can encompass the
political, social or heritage aspects of the built environment (DPWS, 2001). As stated in Section
1.2, it may require an understanding of all the elements of a comprehensive sustainable building
design guide or assessment system to fully appreciate all the aspects of sustainable building and
construction. There may be much that islacking in aguideline or assessment system, depending
upon where the parameters are drawn, i.e. does it include social and heritage criteriaor even
more abstract elements of sense of place and community coheson? This returns to the familiar
theme voiced in previous chapters of the true or full extent of building and construction issues
and how much the sector can be expected to influence these issues.

Whilst many green building programmes profess to be sustainable in outlook, they are
often limited to environmental sustainability and human health concerns (UMN, 2000). At this
point in the evolution of guidelines and assessment criteria for sustainable building and
construction and human settlements, the environmental and social are treated as separate
assessments. Other more community and sense of place issues are considered in planning guides
and community assessment criteria (Bartuska and Kazimee, 1999; DPI, 2000a; ENA, 2002).

Thereis also an evolving understanding of assessment methods in rating the performance
of buildingsin terms of the parameters of what they attempt to assess. CIB states that ‘the notion
of performance can take on different facets due to the various interests and requirements of the
actors, and will consider various ranges of environmental sustainability issues, aswell as
introduce various ways of rating the performance and communicating the results’ (CIB, 1999,
Sect 3.3.5). Critical to this, other than the parameters chosen for the rating, is the measurement
scale used, whether it will be based on simulation, weightings, or actual measurable performance
(Lead Liew, Vde et a., 2001; USGBC, 2001).

5.2 Guidesto Green Building

Green building guides are a combination of tool kits, resource guides, checklists and
design guidelines, which are generally used at the pre-design and design stages and which have
varying degrees of detail for use by the project team or designer. They provide the necessary
information to create a sustainable building project, and when used by project managers and
designers, who desire to apply the holistic concepts that are set out, these tools are invaluable in
achieving sustainable outcomes (UMN, 2000).

There are two distinct forms of green building guides. There are broader resource tool kits
(GSA, 2000; BEI, 2001; CIWMB, 2001), and there are the more specific design guides that are
used to overlay environmental issues on the design, construction, and operation of both new and
renovated buildings (UMN, 2000; BCBC, 2002). Although distinct in their application, often the
content and usefulness of each has many overlays. Generally the building design guidelines form
a component part of the broader resource guides, both of which are often the product of a
comprehensive sustainable building and construction initiative (CIWMB, 2001; BCBC, 2002).
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5.3 Sustainable Building Tool Kits and Resour ce Guides

This guide will help you to under stand what sustainable development means
and how to take advantage of its benefits by making its principles
and practices part of everything you do
(GSA, 2000, Introduction).

Tool kits and resource guides provide a comprehensive list of resources of green building
requirements and programmes. They are often databases that give information and provide links
to specific initiatives and programmes to achieve required outcomes. Usually within these kits
are specific green building design guidelines, which will be discussed in the next section. The
content and scope of recourse kits can be varied but their purposes are essentially the same; to
provide access to useful and relevant information for project managers on al forms of green
building.

An overview of acomprehensive green building tool kit from Californiais given below
(CIWMB, 2002). This particular toolkit has been selected as an example because it has a detailed
and easily useable format. It also is only one component of a more integrated and comprehensive
state government initiative.

The “California Sustainable Building Task Force’ has created the ‘Sustainable Building
Tool Kit’. It contains detailed information and documents under the following headings:

Case Studies - Product Directories

Fact Sheets and Virtual Tours - Programs

Financing - Publications

Links - Sample Construction Documents
Performance Standards - Training

Included within each heading are more detailed information links; for example Fact Sheets and
Virtual Tours contains the following:

Life-cycle Building Phases Environmental and Public Health
Design and Construction/Renovation - Air
0 Sustainable Building Basics - Energy
0 Construction and Demolition . Materias
(C&D) . Waste Reduction and Recycling
0 Project Design . Toxins
Post-Occupancy . Water

Commissioning

Also within thistool kit, under the ‘Performance Standards’ heading are specific green
building guidelines and rating systems:
Sustainable Building Guidelines
Rating System (CIWMB, 2002).
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Thistool kit isonly one part of afuller Californian sustainable building initiative, but
forms the interface with al elements of the programme. The toolkit is set-up to be used
electronically and each heading and sub-heading has hyperlink references to other key resources
and relevant information. For example, under the Publications heading are the policy documents
that relate to the ‘California Sustainable Building Task Force’ and the ‘Building Better Buildings
Blueprint’, which is the foundation document of the whole initiative.

There are innumerable other green building resources guides and toolkits that provide
differing amounts of information. They can pertain to such areas as:

- Sector wide issues (GSA, 2000)

Green Building Development (BCBC, 2002)

Building Envelope (BEI, 2001)

Materials (CfD, 2000; CfD, 2001b)

Office Fit-out (NAEEEC, 2001)
AII of these programmes have the aim of improving environmental performance of the built
environment within their stated parameters.

Appendix3 shows the contents heading lists of a tool kit and a resource guide
California Sustainable Building Tool Kit
Green Buildings BC Resource Guide

5.4 Green Building Design Guidelines

The Minnesota Sustainable Design Guide is intended to address environmental
related concerns by providing a design tool that can inform thinking
and decision-making throughout the life of the building—during the design,
occupancy, and even next use phases
(UMN, 2000, Overview).

Green building design guidelines set out the framework whereby the designer can put
together and combine all the key environmental sustainability components of any project. The
systems set out in the guidelines can achieve asignificant level of overall sustainability even
though some sustainability elements may be lacking. Conversely, some key and desirable
elements that are in the design guidelines may be difficult to include in the project due to certain
constraints: thisis referring to the greater overarching issues of urban form as well asthe
availability of local green building materials. This again highlights that these two critical
elements must be in placeif all sustainability objectives are to be achieved. Design guidelines
also have abroad role in stimulating the uptake of green buildings and therefore need to be
flexible and adaptable enough to make the process easily accessible as well as acknowledging
differing priorities and needs. To that end well structured design guidelines should be structured
to meet multiple needs, such as those set out in Figure 5.1.
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Figure5.1.  Goalsof the Minnesota Sustainable Design Guide

- Educate designers, building owners, operations staff, and occupants about the concepts,
goals, and significance of sustainable design
Develop an orderly decision-making process with measurable outcomes along with a
database of decisions and outcomes on each project
Provide flexibility in the way priorities are set and outcomes are measured within the system
so it can be adapted for different clients or agencies, regions, and building types
Organize information in a hierarchy that permits users to easily understand the entire process
but then allows them to go into more detailed information as needed to implement the system
Create a system that can easily grow and change as more experience and new information
becomes available

(UMN, 2000).

Green building guidelines are designed to create an end result that is environmentally
sustainable. They set out the criteriathat if followed will ensure a satisfactory performance level
that the project manager or designer can achieve, either by fulfilling a checklist or from their
own creative design possibilities.

Design guidelines are themselves intrinsically linked to assessment systems for rating
environmental performance. They give recognition to each individual component that an
environmental building rating system would assess. The design guides are project based in that
they set out requirements that must be fulfilled within certain categories, and often include a
simple checklist (SAC, 2002) or a more detailed performance assessment (QDPW, 2000; DPWS,
2001; HBA, 2001; NAHB, 2002c) that the design team can use to track their level of progress
and success. The checklist can be asbasic as atick, but more often a numerical scoreis given for
each category and sub-category that is fulfilled.

A checklist that has a point score informs the project team or designer of their level of
achievement, but this system of ticking or numbering boxes to rate sustainability is contentious
because it can give the false impression that if all the criteria are met the project is somehow
sustainable (Vale, Vale et al., 2001, Sect 4.0). Thisissue of compliance and assessment
highlights both the level of complexity that green building projects can require and also the
difficulty of how best to assess sustainability, particularly at the design stages. Checklists, if used
with awareness and an understanding of what true sustainability means, can nonetheless be
useful. They need to be taken within the perspective and context of what the guidelines are trying
to achieve; usually aresult which can give a measurable figure by which to rate the sustainability
of the project outcome. This point highlights the important issue of how to create a meaningful
and objective assessment of sustainability by the use of a scoring system. The NABERS system
is also measurable but comes from a different perspective than ticking boxes as a check list and
will be covered later in the chapter.
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5.5 Elements of a Green Building Programme

The components or contents of green building programmes are well defined and have a
genera consistency throughout (Lead Liew, Vale et al., 2001; NAHB, 2002c), athough they
often have different key categories, headings and parameters based on their stated aims and
objectives. They also have different levels of detail that are required. They may take the form of
asimple and broad checklist (EBN, 1999; EBN, 2002), a more comprehensive design guide
(BRE, 1999; UMN, 2000; DPWS, 2001; BEER, 2002; Cole and Larsson, 2002) or an assessment
tool used for new and/or existing buildings (BRE, 1999; USGBC, 2001; Vale, Vaeet a., 2001),
whether they are residential, commercial, institutional, or industrial. Table 5.1 shows a contents
list of typical green building programmes, which also indicates the breadth of issues covered.

Some programmes might cover al these elements but use a different set of headings. This
is evidenced in the both the GBTool, which resulted from the Green Building Challenge (Cole
and Larsson, 2002) and also the NSW EPGB (Environmental Performance Guide for NSW
Government Buildings), whose framework was closely based on Green Building Challenge
(DPWS, 2001).

Table5.1 Typical Elements of Green Building Programme
Site Development Energy Efficiency (Site)
Energy Efficiency (Envelope) Energy Efficiency (HVAC)
Energy Efficiency (Appliances/Lighting) Resource Efficiency (Design)
Resource Efficiency (Material Selection) Indoor Air Quality
Water Efficiency Waste Management
Landscaping Land Development
Home Owner’s Manua Business Operation

(NAHB, 2002b).

GBTool addresses six performance issuesto give an environmental assessment:

1. Resour ce consumption- related to the depletion of natural resources including energy,
water and land

2. Loadings- related to the outputs of the construction process, building operation and
demolition that place stress on the natural environment

3. Indoor environmental quality- related to the building features that can affect the health
and comfort of occupants

4. Quality of service- related to the features of the building that influence adaptability,

flexibility, maintainability and general control of the building

Economics- related to the life-cycle cost of buildings

Pre-oper ations management- related to the maintenance and operation policy that

enhances environmental performance of buildings

o O

(Cole and Larsson, 2002).

GBTool (also discussed in Chapter 2) has the diversity of being used as a simplified
assessment method in order to encourage market demand for green buildings, as well as
providing a detailed assessment of buildings, and also as a design tool.




The NSW EPGB is an environmental building guide that was developed by drawing on
existing green building design guides and assessment frameworks, as well as the environment
guidelines from the Sydney 2000 Olympics and is structured under five headings:

1. Resource Consumption

2. Environmenta Loadings

3. Quality of Internal Environment

4. Functionality

5. Wider Planning Issues

The EPGB is an example of what the GBTool was designed to achieve, that is, to provide a
design guideline and an assessment framework that can be adapted for specific uses and needs.
Many programmes have been designed by drawing on existing bodies of work and are
continually evolving. The GBTool which was created as a benchmark for participating members
to design their own assessment was itself designed from a number of existing methods (Cole and
Larsson, 2002). In turn GBTool is used as the basis for the devel opment of local green building
programmes (UMN, 2000; DPWS, 2001).

Appendix 4 shows the heading and sub headings of two sustainable building design guides:
Your Home Technical Manual
Minnesota Sustainable Design Guide

5.6 Rating Assessment Systems

The ratings produced by the system are designed to report the reality
of the situation of a building as it exists, so are not based on simulations
(Vae, Vaeet al., 2001).

Building environmental rating systems are tools which attempt to give an assessment of
the entire built project that has been initiated and directed within an integrated sustainability
framework. While in the planning, design and construction phases, the green building project
was only assessed on simulations of how the finished product might perform. The simulation
software tools that are used during the design stages of the building process are invaluable in
assessing potential performance but they are unable to determine future occupant behaviour. ‘A
clear relationship between simulation and building performance is difficult to achieve’,
especially across varying climate zones, and is therefore unable ‘to report on the reality of the
situation of abuilding asit exists’ (Vale, Vaeet a., 2001, Sect 4.6). Once in the commissioning
and occupancy phases however, the building has moved from a conceptual project to become a
functioning and therefore assessable built environment. Thisis at the point when the building
begins to be used and the systems become active, and when the actual performance can be
measured and assessed.

Thisiswhen the actual rating system can be most useful. By assessing both the
constructed building systems, including the site and the building fabric, and how the user or
occupant operates the building systems as well as their own behaviour habits, atrue reading of
the building environment is achieved (Vale, Vaeet al., 2001, Sect 6.2). Whilst much of the
building might have been designed and constructed to operate on passive systems, there are
usually active mechanical systems (certainly in large commercia projects) that are required. It is
important to recognise though, that the occupant or user is an active component in any built
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environment, and how they choose to work with the sustainability components embedded within
the project is a key determinant of the project’s longer term success (Shipworth, 2000; Scheurer,
2001).

Most rating systems miss this critical issue because they are structured to give an assessment
through the design and construction phases only. Even so, the criteriathat are included in the
assessment are extensive and have a strong focus on indoor air quality to ensure occupant health.

5.7 Implementation | ssues

There are a number of issues that need to be considered in the implementation of these
programmes and their effectiveness in achieving meaningful and lasting change. The focus of
this section is on how a green building design guideline or assessment system can gain market
prominence as well as be effective in progressing sustainability in the built environment. The
issues have been grouped under the following headings:

Costs and Complexity

Assessment Compliance

Priorities

How to Score Sustainability Performance of Buildings

5.7.1 Costsand Complexity of Application

These programmes are being implemented on avoluntary basis, generally through
government and industry partnership. Even though they are voluntary, one of the greatest
impediments to the take up of these programmesiis the perceived added complexity and
workload, and hence cogt, at the pre-design and design stages in achieving a product that
complies with the programme’s stated aims and requirements.

The structure of the building industry is such that many companies are small partnerships
or operate on extremely tight competitive margins (CIWMB, 2000; DHW, 2002d). Asa
consequence, the time and costs associated with training and assessment may make them
inaccessible for many building companies, both large and small (HIA, 1999b; USGBC, 2001).

The LEED systemsin the US, which rates new commercial construction, major
renovations and high-rise residential buildings, has recently undergone a significant review to
make it more user friendly and cost-effective because it was realised ‘that the certification
process itself—particularly the documentation—was perceived as costly and unwieldy in many
of itsrequirements’ (USGBC, 2002). The costs of receiving afull LEED certification werein the
order of $US30-60, 000 due mainly to lack of full understanding of the information
requirements, as well as higher design and consultation fees. Even design guidelines for
residential projects require additional input time and documentation to fulfil the project
requirement.

The issue of cost and complexity also extends into other initiatives associated with
sustainability, such as environmental managements systems (EMS) and public environmental
reporting (PER). Simplicity of application will reduce both costs and time and will therefore
support the uptake of green building programmes (Vale, Vaeet a., 2001).
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5.7.2 Assessment Compliance

Builders use these as guidelines or indicators of what can be achieved in terms of
sustainability. In some casesit is not possible for them to achieve what the design guide or the
rating requirement sets out. Two typical examples of this relate to site issues and materials.

Many programmes award a higher score for brown-field or black-field development (or
re-devel opment) than for green-field development. Since many building companies have no
control over the planning or development process and are required to build where their client’s
land is located, they consistently fail to achieve this element of the programme. Therefore, where
the assessment criteria asks for inner urban or infill development, the devel opment is not able to
comply.

Another compliance issueis the selection of appropriate materials. Whereas some regions
have available green building materials, whether they are recycled or are recyclable, others are
very much controlled by the dominant building materials market. An example of thisisin
Western Australiawhere the vast quantity of building is from clay bricks mined and
manufactured locally (DHW, 2001).

These issues are not the fault of the design guide or assessment system, rather they are a
sustainability issue that these programmes signal to the industry and the sector as awhole. It
highlights that sustainable building and construction requires a whole sector commitment to
achieve a significant outcome.

Another aspect of compliance aso relates to the voluntary nature of the programme. The
Australian residential building industry is currently promoting the ‘GreenSmart’ programme,
which involves designers and builders being given atwo day training in environmental design
and construction, after which they receive a GreenSmart accreditation (HIA, 1999a). Whilst this
programme is acknowledged as being beneficial thereisno clear record or measure of
compliance standards. The result is that the GreenSmart |abel can be attached to a project
regardless of the number of green components included. This contrasts with other programmes
where all builders have some mandatory requirements that have to be achieved (HBA, 2001;
GAHBA, 2002; NAHB, 2002c).

5.7.3 Priorities

An element of green building programmes is the method of deciding which priorities to include
and how to rate the issues that would have the greatest environmental and social benefits (EBN,
1995). Thisisan issue for anumber of reasons. Whilst all elements or requirements of green
building programmes are important, there are some that can be easily attained for minimal cost
that would give great benefit. Other issues may be highly critical to a particular region that
guidelines might not acknowledge, whilst a global issue such as the enhanced greenhouse effect
may be critical now, but may become less important in the future (Vale, Vaeet al., 2001).
Listing priorities often holds some subjectivity for a number of reasons and the issues that
professionals deem as important can differ from the public’s perception of critical issues. Table
5.2 shows apriority list based on a survey of industry professionals.

EBN (Environmental Business News) states that in defining priority issues ‘we first need
an understanding of what the most significant environmental risks are, and that these may be
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global in nature, or more specific to the particular region or site’ (EBN, 1995). A professional
might therefore have a broader or global picture of issues, whilst the general public’s perception
could well be more locally based.

Table5.2 EBN'sPriority List for Sustainable Building

1. Save Energy: Design and build energy-efficient buildings
2. Recycle Buildings: Utilize existing buildings and infrastructure instead of developing open
space
3. Create Community: Design communities to reduce dependence on the automobile and to
foster a sense of community
4. Reduce Material Use: Optimise design to make use of smaller spaces and utilize materials
efficiently
5. Protect and Enhance the Site: Preserve or restore local ecosystems and biodiversity
6. Select Low-impact Materials. Specify low-environmental impact, resource-efficient
materials
7. Maximize L ongevity: Design for durability and adaptability
8. Save Water: Design buildings and landscapes that are water-efficient
9. Makethe Building Healthy: Provide a safe and comfortable indoor environment
10. Minimize C& D Waste: Return, reuse, and recycle job-site waste and practice
environmentalism in your business
11. Green Up Your Business: Minimize the environmental impact of your own business
practices, and spread the word

(EBN, 1995).

5.7.4 How to Score Sustainability Performance of Buildings

As mentioned previously, the issue of assigning a score to provide some measure of
sustainability is contentious and is relative to the framework or parameters that are used. There
are many intangible or abstract elements that are difficult to attach a direct measure to, such as
individual and social well-being: even so, a green building can provide many aspects that will
enhance the prospects of achieving these intangibles. These include interior environmental
quality and accessible design, both of which can be assessed on their relative merits.

A scoring regimen that rates sustainability characteristicsin buildings should be
universally recognisable and remain consistent and relevant for the life of a building, which can
be between 50-150 years or more, even if some of the assessment criteria or priorities change
over time (Vale, Vaeet a., 2001, Sect 4.2). There are many environmental rating systems for
building and construction that are in use throughout the world which use a variety of scoring or
assessment methods (Lead Liew, Vale et al., 2001).

These include:

Assessment measured against current best practice

Weightings based on perceived importance of issues

Simulations of probable performance measured against a base building

Actual measurements of performance based on the reality of the situation (EES, 1998; BRE,
1999; Lead Liew, Valeet a., 2001; USGBC, 2001; Vale, Vaeet a., 2001; SEAV, 2001a; CfD,
2001c; Cole and Larsson, 2002).
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Best Practice Benchmarking is a method isto create a performance level measured
against existing best practice, thus setting a progressive benchmark to compete against. The
GBTool is modelled on this method (ii SBE, 2002). The reference buildings and practices are not
based on any regional influences but these core component references are able to be adapted or
manipulated to suit regional requirements. This system of benchmarking hypothetical buildings,
which is based on current based practice, is structured on weightings of categories.

A number of assessment systems determine the sustainability score by assigning
weightings to each environmental initiative within the programme (BRE, 1999; USGBC, 2001,
Cole and Larsson, 2002). The assigned weighting is anumerical value based on the perceived
relative importance of each particular environmental issue, as determined by a body of expertsin
interest groups. Although there may be agreement on which issueis of higher priority than
another, there can still be problems and concerns of subjectivity based on regional or time
specific criteria, as well agenda based interests. Whilst much of the concern may be genuinely
environmental, nonethel ess, government, industry or public concerns might influence the
outcome. Most critical though is how the overall assessment of the building project will be
affected if the perceived importance, and consequently the weighting, changes over time.

Simulations are based on computer modelling of how a building envelope might perform
within chosen design parameters. They are used only at the design stage, commonly for energy
performance. Whilst it is acknowledged that these tools are invaluable in achieving an improved
product, they are unable to accurately predict actual performance, and they cannot know how the
user or occupant will behave within the building (Lead Liew, Valeet a., 2001).

Another method of assessing a project’s degree of sustainability isto report on the reality
of the situation, rather than measuring against a hypothetical benchmark or reporting on how a
simulated design might perform. This system would create a ‘set of goals and targets to be met’
which would be able to ‘define a desired state of building and the buildings’ ability to deliver
services’ (Lead Liew, Valeet al., 2001 Sect 1.4.2). The assessment score would then be
measured against this set of goals. NABERS is currently being designed around this type of
assessment. The authors have extensively reviewed existing assessment methods to determine a
system that can be rigorous in assessment as well as remain relevant as priorities change over the
lifetime of building. NABERS will be covered in detail in the following chapter.

5.8 Conclusion

The topics covered in this chapter- tool kits and resource guidelines, and building design
guides and assessment systems- are the nuts and bolts of achieving sustainable green building.
They are al key functional and usable components that the organisational level of the sector,
both government and industry, need to deliver to the industry professionals in order for them to
provide a more sustainable product.

The resource guides are required to determine the most appropriate design tools for any
project, whether it be commercial, industrial, educational or residential. The sustainable or green
building design guides are the essential tools to guide industry professionals throughout the full
life-cycle of any project, in order to deliver a high performance green building. They are
arguably most useful at the pre-design stage, but are invaluable in being able to monitor the
progress of the project and to know that it will achieve the desired outcome. The assessment
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tools are also useful throughout the pre-design and design stages but are specifically used to
determine a true measure of the ‘as constructed’ built environment.

This chapter has emphasi sed that these functional components of green building projects
are well developed and easily and freely accessible through the internet. This format is expedient
for the rapid dissemination of these programmes and also allows for them to be updated as
necessary. In terms of instigating a new green building initiative, many of these resources are
designed to be adapted for creating programmes that are specific to aregional area.

A number of issues were also covered in regard to the design guides and assessment
systems. Specific to the uptake of green building practices was the additional work load required
and associated costs to both implement and comply with green building requirements. Most
programmes are voluntary and only afew have mandatory requirements to achieve a compliance
certificate. Whilst this voluntary system achieves some degree of market change whilst also
avoiding government regulatory intervention, there is no mechanism for consistently achieving
high performance buildings other than via client demand, which in itself is fraught with issues
because of lack of understanding of what constitutes a high performance green building. This
therefore raises the issue of defining the criteria of sustainability in buildings and being able to
assess or rate green buildings. Green Building assessment systems were discussed in some detall
in this chapter with afocus on the best way to rate the performance of the buildings. It was
suggested that whilst weightings and simulations are useful during the design phases of the
project, a system that rates both the performance of the buildings and the behaviour of the user or
occupants can give an accurate measure of how sustainable a building actually is. Such a system
isNABERS.

Chapter 6 will give an assessment of the draft NABERS system. Two case studies, an
existing residential building and a new commercial building, have been assessed using this
system to determine their sustainability characteristics, and aso to assess how well NABERS
achievesits stated aims.
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Chapter 6 NABERS and Case Study
Assessments of Green Buildings

The NABERSteam consider that the long-term purpose of a building environmental rating
system must be to encourage improvements in the environmental performance of buildings. The
purpose of thisis to reduce, and one day to eliminate, the adver se effects that the procurement
and operation of buildingsin Australia have on
the natural environment of Australia and of the world

(Vale Vaeetd., 2001, Sect 1.1).

6.0 Introduction

This chapter deals specifically with the draft NABERS (National Australian Building
Environmental Rating System) rating system and the case studies of acommercial siteand a
domestic residence that were conducted using this system. The aim of this chapter is to discuss
both the case studiesin terms of their environmental performance, and aso how the assessment
system itself performed, i.e. did the system achieve its stated objectives?

The two case studies are both situated in the southern suburbs of Perth, Western Australia. The
commercia siteisthe new building complex at the Environmental Technology Centre (ETC) at
Murdoch University. The domestic site is a suburban residential home in Snook Crescent, Hilton.
They will henceforth be known as ‘the ETC’ and Snook residence’ respectively. A brief
description of each case study isincluded in Section 6.5. Note: the Snook residence is owned and
lived in by the author of thisthesis.

Appendix 5 provides a description of both buildings and the full data of these case studies, and
should be viewed to complement this chapter.

The NABERS system referred to in this chapter isthe final draft version from December
2001 (Vale, Vaeet a., 2001), which is currently under review following stakeholder feedback.
The necessary tables and scoring criteria were drawn from the draft document and adapted into a
usable format for use on the case studies. This draft version was in a suitably complete form for
conducting case studies and to achieve meaningful results.

6.1 Overview

The NABERS project aims to develop Australias first comprehensive Building
Environmental Rating System. It was commenced in April 2001 with funding from Environment
Australiaand is being developed by ateam from the Universities of Auckland and Tasmania
(EA, 2001). The principal project authors are Dr Robert VVale, Professor Brenda Vae and
Professor Roger Fay. All are sustainable design experts and registered architects.

A key objective in developing this environmental rating system isto create atool that can
provide information on the sustainability of our existing building stocks and promote a better
understanding of how we see and live in the built environment (EA, 2001). This should lead to
greater demand and investment in sustainable building alternatives. To further these objectives,
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the system is being designed for use by both professionals and the general public without the
need for specialised assessors.
The scope for developing NABERS includes:
Evaluating Australian and international building environmental rating systems and energy
rating systems and analysing their strengths and weaknesses
Formulating an Australian Building Environmental Rating System
Developing a strategy for implementation (EA, 2001).

It was determined that in the formulation of this system the following issues would have to be
considered:
- Prioritising of environmental impacts; and allowance for re-prioritising over time, if
required
Rigor ous assessment that is based on actual measurements, i.e. no subjectivity, or predictive
simulations
Perfor mance based assessment, rather than relying on checklists or prescriptive codes, to
allow for creative solutions and deeper understanding of environmental issues. Prescription
can stifle creativity and can impede the introduction of emerging construction technologies
Adaptability to allow the system to be updated to take account of changing environmental,
social, and economic factors
Ease of application and avoidance of complexity to alow the system to be available to a
wide audience, both professional and public, and aso to reduce assessment costs
Aspirational scoring to achieve an ‘aspirational quality’ of targetsto aim for rather than a
predetermined number to beat. This addresses the issue of how to rate sustainability and what
constitutes an acceptabl e outcome
Parameter s of application, whether to assess only buildings or to include wider
infrastructure such as planning and supply of essential services
Point of Application determines the effectiveness of the system, whether itsis at pre-design,
design, or occupancy
Public Profile that will allow NABERS to become awidely known and well understood
system (EA, 2001).
The development process led to the release of the final draft for NABERS in December
2001, which was followed by consultation with broad stakeholder interest groups.
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6.2 Elements of the System

NABERS is designed around three basic principles:
1) All buildings of all typesin Australia could be rated by NABERS
2) 1t will be capable of rating both new buildings and existing buildings
3) Ratings will be carried out at yearly intervals; each successive rating will signal where
improvements can and are being made
NABERS isa ‘broad brush’ tool, which gives arating of the overall environmental

impact of a building. Many of the criteria have a social element aswell as environmental, e.g.
transport. It is not intended as a detailed tool for environmentally sustainable design. However it
can be used at the design stage, because it provides alist of necessary criteriafor achieving
sustainable buildings, as well as performance targets for designersto aim at. It is designed to be
used without the need for specialist assessors, thereby alowing considerable cost saving for the
user. The system is structured as a series of questions that can be answered by the designer,
owner or user. These questions are divided into two types:

Basic fabric of the building as constructed (Building questions)

The way that its users operate the building (User questions)

The NABERS system has some distinctive elements, specifically:
It combines two distinct scoring criteriato produce an assessment that gives both a measure
of environmental sustainability aswell asindications of specific deficiencies that might be
rectified
It is purely a performance based tool. The authors believe that prescriptiveness stifles design
creativity and that there are many different solutions to achieve a desired performance level
It sets a high and challenging assessment threshold and is designed to give designers and all
users something to aim at rather than a number score or checklist to beat
It rates actual performance and does not rely on simulation or weightings that are measured
against standing best practice

(Vale Vaeet al., 2001).

6.3 Main Headings and Sub-Headings
The system is structured under eight main headings with a number of sub-headingsin
each, and with questions pertaining to either building fabric or user behaviour. Figures 6.1 and

6.2 show all the main headings and sub-headings of the commercia and domestic ratings
respectively.
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Figure 6.1 NABERS Rating: Commercial

Appliesto any building that is not "domestic". Does not include buildings whose principal
purpose isto house an industrial process asit is assumed that the dominant environmental impact
of such buildings will be from the process itself.

Land
Nature of site (Building) for buildings under three years old
Total site area per m2 of building total floor area (Building)
Total site area per building user (Building)
Area of site planted with beneficial plants (User)
Impermeably paved area of the site (Building/User)
Materials
Cost of building per m2 of floor area (Building)
Materials types for structure, walls, floors and roofs (Building) for buildings under three
yearsold
Building age (Building) for buildings over three yearsold
Time since last major internal re-fit (User) for buildings over three yearsold
Energy
Energy efficiency — total energy consumption in kWh/m2
Greenhouse emissions of the whole building (Building/User)
Greenhouse emissions for high performance buildings (Building/User)
Renewable electricity use (User)
Buildings that generate more energy than they use (Building)
Water
Water consumption (for whole site) from public supply per person (User)
Source of on-site water supply (Building)
Interior
Nature of interna fit-out, equipment and operation (Building/User)
Percentage of workplaces within 5 metres of awindow (Building)
Percentage of workers able to control light levels at their workplace (Building)
Resour ces
Total building area per person (Building)
Intended use of building — number of hours per day (User)
Intended use of building — number of weeks per year (User)
Transport
- Distance to nearest local shop (Building)
Distance to nearest urban centre (Building)
Number of car park spaces provided on site (Building)
Distance to public transport (Building)
- Provision of bicycle facilities (Building)
Waste
- Provision of on-site recycling facilities (Building/User)
Provision of local collection for recyclables (Building)
Wastewater re-use (Building)
Use of more sustainable sewage treatment system (Building)
(Vale Vaeet al., 2001).
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Figure 6.2 NABERS Rating: Domestic
Appliesto buildings used as a home, including houses, apartments, units, co-housing

Land
Nature of site (Building) for buildings under three years old
Total site area per m2 of building total floor area (Building)
Total site area per person (Building)
Area of site planted with beneficial plants (User)
Impermeably paved area of the site (Building/User)
M aterials
Cost of building per m2 of floor area (Building)
Material types for structure, walls, floors and roofs (Building) for buildings under
three years old
Building age (Building/User) for buildings over three years old
Time since last mgjor internal renovation (User) for buildings over three years old
Ener ay
Energy efficiency — total energy consumption in kWh/m2
Greenhouse emissions of the whole building (Building/User)
Greenhouse emissions for high performance buildings (Building/User)
Renewable electricity use (User)
Buildings that generate more energy than they use (Building)
Water
Water consumption (for whole site) from public supply per person (User)
Source of on-site water supply (Building)
Interior
Nature of internal fit-out, appliances and operation (Building/User)
Resour ces
Total building area per person (Building)
Intended use of building — number of weeks per year (User)
Transport
Distance to nearest local shop (Building)
Distance to nearest local supermarket/bank/post office (Building)
Distance to nearest urban centre (Building)
Use of aternative means of transport for the journey to work and school (User)
Total number of cubic centimetres of engine capacity per occupant (User)
Annual kms driven per household (User)
Waste
- Useof on-site composting facilities (User)
Provision of on-site recycling facilities (Building/User)
Provision of local collection for recyclables (Building)
Use of more sustainable sewage treatment system (Building)

(Vale, Vaeet a., 2001).
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Although all main headings remain the same for both, there are some differences in the sub-
headings. NABERS Commercial aso has three additional questions under ‘Interior’ and
‘Resources’ which relate to location and personal control of work stations, and hours of use per
day respectively. Consequently the total points attainable for the commercial rating are 150 and
the domestic rating total is 140 points.

6.4 The Scoring System

The NABERS scoring system has some innovative features designed to ensure the ratings
arerigorous and will remain relevant for the life of the building (refer Section 5.7.4).

NABERS assessments result from actual measurements that report the reality of the
situation asit actually exists. It is areporting system that does not have to rely on weightings or
simulations because it assesses newly occupied and existing buildings. Even so, there are a
variety of design tools available for designers, including energy simulations, that can assist in
achieving high performance green buildings that might be able to score well across all categories
(CfD, 2001b; CfD, 2001c).

The scoring system has a dual rating assessment that resultsin asimple overall
percentage and aNABERS medal. The single score is determined by adding the total of each
sub-heading which is then expressed as a percentage of the total possible score (see Figure 6.3).
For the two case studies, the ETC scored 100 points of a possible 150, thus achieving 66%, and
the Snook residence scored 72 of a 140 maximum, thus achieving 51%.

Figure 6.3. The NABERS Domestic Rating System

Fill in your total scores under each Heading in the list below (the scores from the line
marked TOTAL in the scoring box at the end of each Heading). Then add all eight
scores to get your basic NABERS score.

TOTAL for Heading 1: LAND

TOTAL for Heading 2: MATERIALS

TOTAL for Heading 3: ENERGY

TOTAL for Heading 4: WATER

TOTAL for Heading 5: INTERIOR

TOTAL for Heading 6: RESOURCES

TOTAL for Heading 7: TRANSPORT

TOTAL for Heading 8: WASTE

BASIC TOTAL

Convert to a percentage:
BASIC TOTAL divided by 140, then multiplied by 100

%NABERS SCORE

(Vae Vaeetd., 2001)
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While the single score gives an indication of relative achievement, it provides no
information on the spread of the score across the main headings. For example, either building
may have achieved high scores in certain categories, and achieved low or no scores in others.
Therefore, in terms of sustainability, there may be some significant impacts that are not made
apparent in the single score. To address this problem, at |east to some extent, NABERS awards
medals based on how well abuilding is rated across all main headings. Figure 6.4 indicates how
these medals are awarded. It can be seen that a building will have to perform well across awide
range of assessment criteriato achieve any of these medals. To gain a green medal, at |east one
star will have to be attained in each main heading category.

The authors state that these medals have been made deliberately hard to win because it is
intended that the NABERS medals have value, just as abronze, silver or gold in the Olympics
hasvalue (Vale, Vaeet a., 2001). For the case studies, the ETC building achieved a NABERS
Green medal, scoring an average of 1.6 starsfor ‘Transport’. The Snook residence scored O stars
for ‘Water’, therefore achieving no medals and receiving a NABERS Basic.

Figure 6.4 NABERS Medals
If no stars or half a star are earned in any category, the total score is described as
"NABERS Basic". However, if a building earns scores of at least one star in each category,
it will qualify for " NABERS Medals" as set out below.

NABERS Bronze
A building which earns at least two stars in each main heading will earn both its overall
score, and the title "NABERS Bronze"

NABERS Silver
A building which earns at least three stars in each main heading will earn both its overall
score and the title "NABERS Silver".

NABERS Gold
A building which earns at least four stars in each main heading will earn both its overall
score and the title "NABERS Gold".

(Vale, Vale et al., 2001)
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This dual scoring system achieves a smple yet comprehensive sustainability assessment
that clearly shows how well a building and also the occupant performs whilst simultaneously
‘exposing’ the deficiencies. It would then require afuller review of each category to ascertain
where these failings occur and if any improvements can be made. As subsequent annual
assessments are carried out, progressive improvements can be tracked.

The other important factor that has been considered by the authorsis how to ensure that
sustainability assessments remain relevant over the life of a building, which could vary from 50-
150 years or more. The method of expressing the single score as a percentage means that if
assessment categories are changed, the overall percentage will remain constant. This allows for
additional categories or sub-headings to be added if necessary as the system becomes more
detailed over time, without substantially changing the overall rating, thus allowing newer ratings
to be meaningfully compared with earlier ones (Vale, Vae et a., 2001, Sect 4.3).

The critical factor for NABERS though, is that both the building itself and the occupant
or user behaviour are assessed simultaneously. This combination is fundamentally important in
progressing greater awareness and deeper understanding of the impacts of human behaviour on
the built environment as well as the broader sustainability of the planet. In this sense, NABERS
is both an assessment tool as well as an educational tool. The building questions and user
guestions alert both professionals and clients to the range of environmental issues in the built
environment, and highlight the requirement of having to plan, design and assess any project in an
integrated and holistic manner. Certainly in terms of design, giving serious consideration to user
requirements can increase the possibilities of achieving a sustainably built environment.

6.5 Assessing the Case Studies

This assessment will discuss the deficienciesin each case study as identified by
NABERS. It will give an assessment of how well the system is able to track sustainability issues
and what it misses or isunableto rate. It will also question the systems parameters and the

assessment criteria of selected sub-headings.

A brief description and photographs of the ETC (see Photo 6.1 & 6.2), and Snook
residence (see Photo 6.3 & 6.4), are given to orientate the reader with each case study.

Appendix 5 contains full descriptions and assessments of both case studies
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The ETC. The new buildings complex islocated at the South Western corner of the 1.7haETC
site. There are three buildings, administration, and awet and a dry laboratory, which total 200m?.
The three buildings have been interlinked by a courtyard which isintended to be used as an
activities area and meeting place. This ‘outdoor’ site will make use of Perth’s moderate climate.
The total outdoor areais 200m?. For the purposes of this assessment the total building areais
considered 400m? and the site area that bounds the newly constructed buildings and linked
courtyard equals 1080m?.

Photo 6.1
< ]

ETC Courtyard, looking north to
administration and office building.
Note: large windows on south side for
diffuse daylighting. Also, covered
walk-ways for weather protection.
Thedry lab isto right of picture.

Photo 6.2
| >
Office building, looking at north wall. Note: -
small glass area on north side, PV arrays, solar
hot water system and rammed earth walls. Lawn

isreticulated with grey water. Bio-max sewerage
treatment is shown at foot of picture.

-_—

— L
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Snook residence. The Snook residence, situated in the suburb of Hilton in the City of Fremantle,
was developed in the early 1950°. The original house design and materials are typical of this
suburb, which is timber frame with asbestos cladding, fibreboard wall lining, timber floors and
tiled roof. This type of building has extremely poor thermal capacity and the suspended floor
contributes to this situation, as does the local topography which had the west wall exposed to full
summer sun. A recent home extension saw two new rooms added along the western wall of the
original house. Insulation has been added to the original house, as have additional windows to
the north wall. The total site areais 790m? and the total house area is 126m?.

Photo 6.3

]
Snook resi%ce front entrance.
New extension is lower, on left
side of picture.

Photo 6.4

Rear of house, looking at north wall. New
extension to lower right. Note pergola roof has
reverse pitch to capture additional winter sun.
Ponds are at lower right, for summer cooling
from westerly winds, vegetable garden at foot of
photo.
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6.5.1 Case Study Assessment by Main Headings

This section is intended to work through each main heading discussing issues that arose
aswell asthe efficacy of the NABERS system in assessing and addressing the complexities of
these two case studies. The issues raised will also be related to the built environment in general.
Following thiswill be a discussion of some critical issues that were identified in the case studies.
Included is a score for each site, which is a percentage of the maximum stars achievable within
each heading category.

Heading 1. Land.
Score. ETC. 48%. Snook. 45%

This heading covers avariety of issues related to location of new developments, size of
site per building area, size of site per person, as well as biodiversity and permeability.

Both sites were penalised for having asmall built arearelative to their land areas. Asa
new building, the ETC was assessed as urban infill. Although favourably located in the greater
urban form, both buildings were assessed as occupying too great an area of land, both in terms of
building area and persons per total site area. This clearly signalsissues of urban density, infill
and sprawl. Both sites have beneficia plants and also high permeability, for which both achieved
high ratings.

Urban form and density are critical in the sustainability debate and need to be questioned
wherever possible. This heading adequately succeeds in highlighting these issues and the broader
issue of ecological footprint, i.e. how much land each human needs to occupy relative to their
situation and needs.

Heading 2. Materials.
Score. ETC. 90%. Snook. 40%

Asindicated in Chapter 4, Materialsis avast topic which is difficult to adequately cover
under a single heading. As such, there are specific areas that NABERS explicitly chooses not to
cover, such as recycled materials and construction waste. The contrast between the two case
studies indicates that this heading is successful in achieving a meaningful assessment.

In having both low construction costs per m? as well as performing strongly in choice and
use of materials, specifically recycled aggregate, including crushed bricks, fly ash and glass
gullet in the concrete slab and rammed earth walls, the ETC achieved avery high rating (ETC,
2002).

Of significance for the Snook residence, which was recently renovated, is that it scored
nil stars based on the time since last major renovation (<1yr). Whilst frequent renovations
contribute to resource depletion, the renovations and extension adds to the thermal capacity of
the house, and materials used were from predominately recycled sources.

Thisisadifficult heading to assess adequately, an issue that is acknowledged by the
authors of NABERS. While some of the sub-headings might not seem to adequately capture all
the issues, overall the results support issues of level and type of resource use as well as costs of
construction.

71



A possible enhancement would be the inclusion of additional sub-headings to add greater
depth to this complex topic. For instance, giving support for retro-fitting strategies designed to
improve thermal performance and indoor air quality (IAQ).

Heading 3. Energy.
Score. ETC. 100%. Snook. 52%

Asaresult of global warming, energy related matters have been the focus of many
government and industry initiatives, which in turn are stimulating broader sustainability
initiatives. The sub-headings in this category support both reduced levels of consumption as well
as renewable energy use.

The ETC building assessment confirms that high energy performance can be achieved in
acommercial building in an urban environment. It is a net producer of renewable electricity from
photo-voltaic cells and is able to feed the electricity grid. Thisis due not only to its passive solar
design features, which require no artificial heating and cooling and support reduced lighting, but
also importantly active occupant behaviour in reducing levels of daily consumption, e.g.
awareness of equipment and appliance use.

The Snook residence has no renewable energy sources and istotally reliant on the
electricity grid, and therefore only received stars that related to consumption levels. Even though
this building has poor thermal qualities, albeit somewhat improved with the retro-fitting, the
occupants are conscientious and use minimal lighting, and very little heating and cooling energy.

NABERS s clearly able to show the distinction between sources of energy, and
consumption of energy, which are both critical in reducing greenhouse gas emissions. There are
also government programmes that support renewable energy systems as well as encouraging
reduced levels of energy consumption.

Heading 4. Water.
Score. ETC. 40%. Snook. 0%

In WA, it is particularly difficult to achieve a high star rating for this heading. In
particular, it is very difficult to achieve the stated objective of self-sufficiency from rain water
alone. Thisis due to the length of the dry summer season and the consequent need for large
storage capacity. This situation differs for the eastern states where rainfall is more evenly spread
throughout the year. Even so, there is potential to support water needs and reduce volume of
mains consumption through on-site rain water catchment.

The ETC, asacommercial site, hasrelatively low water consumption within the
buildings, and the site vegetation is fed via sub-terranean grey-water reticulation. A rain water
tank has been installed at the site since this assessment, which will reduce mains consumption
even further.

The Snook residence has been strongly penalized under the NABERS rating and failsto
score a star for consumption level per person (173Lt/day/person), even though consumption is
well below the Perth average (approximately 335Lt/day/person). The occupants are
conscientious in their level of water use both indoors and outdoors and the site has more than
90% native species. It remains unclear if the mains consumption goes largely to reticulation
purposes or for house use, although statistically 60% of domestic water use isfor gardens. Being
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anewly planted garden, water use levels may reduce as plants become established, although
annual consumption levels show inconsistent variations over the last three years.

Thereis conflict between the NABERS criteria and average domestic water consumption in
Perth. Whilst NABERS considers water consumption per occupant at the Snook residence to be
high, it iswell below the local average, which could be considered a significant conservation
measure that is deserving of reward.

Recent state government water strategy initiatives in WA have heard debate on greater use of
grey-water, and promotion of rainwater catchment, both of which would ensure a higher
NABERS rating in both case studies.

Heading 5. Interior.
Score. ETC. 90%. Snook. 50%

This heading highlights the important issues of indoor environmental quality and indoor air
quality.

The ETC has scored highly in this category, which shows that even the rigorous assessment that
NABERS requires can be achieved through good building design, construction and fit out. The
buildings have no floor coverings, preferring a polished concrete slab finish. Some ventilation
reguirements are mechanical or active systems but the buildings are designed to make use of
natural cross flow breezes, which is supported by user habit. The fit-out materials are either from
solid timber, fully recycled, or from sustainable sources. The ETC has potential to use non-active
fibre technology for floor, window and desk top cleaning, and low-toxic, low allergen cleaning
agents, which are not directly or obviously covered by NABERS.

The Snook residence scores low numbers across some sub-headings. Whileitis
acknowledged that reducing indoor emissions through product selection is a high priority,
ventilation itself isacritical issue. It does gain a star for using low emission, ‘breathe-easy’
acrylic paints and for appropriate and adequate ventilation throughout the house. Thereis no
reward for occupant behaviour in maintaining strong cross-flow ventilation by manually opening
windows and doors. Also all home cleaning uses non-mechanical fibre technology, which is not
specifically acknowledged or rewarded by NABERS

The scoring in this heading is somewhat ambiguous in that a maximum of 10 stars can be
scored under sub-heading 5a. This differs from all other NABERS scores, where each sub-
heading can score a maximum of 5 stars only. It is suggested that this be adjusted to maintain
consistency throughout the system.

Heading 6. Resour ces
Score. ETC. 40%. Snook. 60%

This heading relates to the size of the building and occupant numbers, aswell as
frequency of use.

ETC buildings are designed to use indoor and outdoor work spaces depending on
seasonal variations, which affect the overall building size and therefore perceived levels of
resource consumption per person per m? of building. The ETC design creates alarge usable work
space without high resource consumption, and therefore confuses what NABERS is trying to
achievein that it affects the definition of building area and occupancy use. While the ETC may
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not be atypical commercial site, nonetheless it highlights the fact that using building area as a
measure of resource use may not give atrue indication. If only the indoor area of the ETC was
considered, (which would better mimic other sites) the rating would increase from nil to 3 stars.

With only two occupants at the Snook residence, this site has been penalized due to per
capita consumption, yet in terms of floor area and materials used for the extension, consumption
could be considered lower than average. While it scores 5 stars for frequency of building use, the
building area per person is considered high.

It is therefore questionable whether this heading accurately reflects levels of resource use. While
the assessment is focused on consumption per person, or ecological footprint, it seemsto miss
how effectively those resources are exploited. The heading does not consider levels of resource
consumption within the home. This would include the relative merits of fit-out equipment and
furnishings in terms of eco-efficiency and energy efficiency.

Heading 7. Transport.
Score. ETC. 32%. Snook. 60%

This heading raises the critical issue of location and its effect on transport use, as well as
personal behaviour patterns regardless of location.

Thisisthe most contentious of the NABERS headings in regard to the ETC, which is severely
penalised according to NABERS criteria. Its overall location rates poorly for sustainable
transport in terms of proximity to public transport, urban centres and local shopsand it is
unlikely that these issues can be resolved in the near future. The site’s area allows for ample
parking, though thisis not reflected in daily volumes of car usage. Bike racks are provided at the
ETC with pool-bikes for on campus use. Adequate shower facilities are also provided.

Snook residence gains a good overall score, mainly due to the proximity of shops. It is penalized
by the small number of occupants, which affects engine capacity per person even thoughitisa
one-car household and the vehicle is used infrequently.

This heading succeeds in highlighting issues of both transportation habits and location issues
within the greater urban form, both of which are inter-related. The use of six sub-headings
greatly assistsin covering arange of topics.

Heading 8. Waste
Score. ETC. 90%. Snook. 75%

Due to the provision Local Government kerbside recycling collection facilities, both case
studies have gained a high score in this area. While both sites have active on-site composting
facilities, due to the structure of NABERS sub-headings, the ETC isonly awarded 1 star to
Snook’s 5 stars. This does not unduly impact on the overall score for the ETC, and it is
acknowledged that composting of organic matter at commercial sitesis uncommon.

Critical though, isthe issue of sewerage treatment. Perth city has extensive deep sewerage urban
infill and a condition upon the purchasing of the Snook residence was the connection to deep
sewerage. This condition impacts strongly on aternative sewage treatment systems, i.e. dry
composting toilets, aswell as grey water recycling, although the recent development of the state
water strategy may see changes to these requirements.
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6.5.2 Exposingthelssues

The NABERS assessment has succeeded in exposing where both properties can be improved, if
possible. Both fail significantly in one particular area:
The ETC complex fails due to its location, which impacts on the issues/headings of ‘Transport’
and ‘Land’.
Thisrelates to the important issues of urban form and planning and development that are
highlighted by NABERS.
The domestic residence fails on the issue/heading of ‘Water’, not due specifically to the overall
level of water consumption but because of the small number of occupants, which affects per
capita usage volume as defined by NABERS.
0 Thisissue/heading highlights that of some assessment criteria need to be based on
regional or local conditions and requirements and therefore questions the validity of
the NABERS assessment criteria.

In the case of the ETC, it failed predominantly in the area of transport due to itslocation,
over which it had little control. Local area planning, including the Murdoch University strategic
plan, has no provision for local shops or urban centres to be built within the vicinity of the ETC.
Therefore the ETC, whilst potentially improving its overall single percentage score through
improvements in other categories, is unlikely to be able to achieve a higher medal rating because
of itsisolated location and the impact on the transport heading, under which it will not be ableto
increase its star rating. In the case of the Snook residence, if the number of occupants were to
increase, both its overall score, as well as the medal score would improve. This pertainsto a
number of headings but impacts most significantly on ‘Water’.

In both cases there were critical areas that were possibly not given full consideration
because the project design strategies undertaken were not specifically based on the guidance of a
sustainable design guide, green building checklist or assessment framework (DPWS, 2001;
AlAColorado, 2002; BCBC, 2002; BDP, 2002; EBN, 2002). Therefore, in the case of the ETC,
had issues of site and transport, which relate to urban form, been better understood it may have
been built in amore favourable location, had that been an option. In a different manner, in terms
of the domestic residence and occupant numbers, issues of family size, site and house size, levels
of consumption and density are raised, all of which relate to urban density and ecological
footprint.

6.6 Assessing the Assessment

The structure of this system clearly highlights where improvements, if possible, can be
achieved. In some cases, desired improvements in terms of the NABERS system cannot be
achieved internally, but need changes in urban form and planning guidelines. The ETC case
study is an example of this.

The design of the NABERS system reflects some fundamental requirements of
sustainability. As arating system, it is able to send a picture or story of what each site can do to
improve its sustainability characteristics and as such has a definite and strong educational

capacity.
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NABERS succeeds in highlighting some fundamental elements of sustainability:

Awareness and understanding of relevant issues, both direct and diffuse

Integration of al component parts, i.e. the wholeis greater that the sum of the individual

parts

Early planning and design to ensure appropriate outcomes

Active human involvement measured through patterns of use and behaviour

NABERS is able to highlight where issues lie within the built environment. Equally, the

case studies themselves have exposed NABERS to some of the conflicts that are present between
the natural and built environment, as well as regional requirements. It is suggested that thereisa
possible conflict in how adequately NABERS assesses the users of the buildings.

NABERS addresses and confronts the important and highly relevant consideration that
the occupant is an active user of buildings. This acknowledges that the best designed systems,
including buildings, require the active and considered input by the occupant or user; in other
words, a passive solar home still requires appropriate use and operation to be fully functional.

In terms of these case studies, the occupants are committed to environmental
sustainability and hold strong ethical values that are measured in their daily actions and
behaviours. However, it isfelt in both case studies that, how the occupants were rated or
assessed does not necessarily tell the true story of their personal attitudes and behaviours, and
that they are not clearly reflected in the NABERS rating. It could be construed from the rating
that the occupants are high consumers (relative to some accepted norm) across a number of
categories because NABERS consistently penalizes small occupancy numbersin regards to site,
water, transport, and resource i ssues.

Care must be taken in addressing personal attitudes and behaviours. For those who are
committed to environmental sustainability, it may seem disheartening to find their best intentions
are not rewarded; and for those who are only beginning to consider their attitudes and
behaviours, a harsh or difficult assessment can possibly negatively impact on their intentions.
The challenge therefore is how to set a challenging assessment as well as reward appropriate user
behaviour.

NABERS is a specifically performance based system. That is, it setstargets to which
designers and clients can aim whilst not holding to any prescription (Vale, Valeet a., 2001). Its
aim is to support creativity and diversity in achieving sustainable outcomes and uses the
performance regimen as atool to measure relative achievement.

It is suggested that the assessment of some sub-headings may better represent behaviour
patterns as well as signal issues of levels of consumption, if the criteriawere adjusted so at least
one star could be scored based on level of consumption compared to regional averages. Specific
to thisis the issue of water consumption.

The average water consumption at the Snook residence is significantly less than average
Perth consumption, yet it gains no stars within the NABERS assessment. Whilst it is
acknowledged that the average water consumption in Perth is extremely high by global standards
(Newton, 2001a), nonetheless, consumption that is well below average might be rewarded in
order to signal relative behaviour improvements.
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6.7 Conclusion

NABERS is an accessible rating system available to all users, including design
professionals through to householders (Vale, Vale et al., 2001). The system gives abroad brush
stroke of what sustainability can mean for buildings. It can help as an educational device and on
aspecific project it can help guide specific design strategies.

For the householder it is an information tool that can both educate and direct initiatives
for change. It can contribute as an educational tool and checklist to inform householders about all
the key sustainability requirements that a new or retro-fitted home can contain. For instance, it
aertsthe public (and also professionals) that ahome, or any building, that is situated in an
existing inner urban location will potentially have a greater choice of transport options available,
which will help reduce greenhouse gas emissions and running costs of vehicles. Other benefits
that can arise from this reduced auto dependence, such as walking, cycling and personal fitness
can become apparent. In
thisway, NABERS is able to contribute to reducing, and eventually eliminating the negative
impacts that stem from the built environment.

For the professional designer who islooking to increase the sustainability characteristics
of their product, NABERS can guide, inform and measure key requirements. It is a diagnostic
tool that can give sufficient analysis throughout a project’s life-cycle whereby the design
professional is able to pinpoint significant issues that may impede or block key sustainability
characteristics. For further analysis of particular building el ements and components the designer
can then use the more specific assessment tools that are widely available (Lead Liew, Vaeet a.,
2001; CfD, 2001b; CfD, 2001c). NABERS istherefore atool for design option appraisal.

The two case studies validate that the NABERS system achievesits desired aim, which is
not so much to tell if aproject isor is not environmentally sustainable, but rather to signal the
degree of sustainability achieved, not as a number but as a percentage, and more importantly,
where improvements can be made (Vale, Vaeet a., 2001). The sustainability issues that are of
concern in both case studies are made explicit by the NABERS assessment. In terms of the
domestic site, the assessment shows where it can continually improve in particular areas. The
ETC is affected mainly by itslocation and broader planning issues, over which, at this point, it
has little control.

It is also suggested that there may be some conflict in the assessment criteriaused in
some sub-headings and therefore the message sent to the committed and active users as well as
those becoming interested in reducing their impact, may not achieve the desired outcome, which
isto improve both the built form and the user behaviour.

NABERS validates that environmental education must be given an important role at the
earliest project stagesif clients are striving to create and live in sustainable built environments.
The NABERS rating system, although designed to be used to assess existing buildings, also
indicates, without prescription how a building project can maximize the sustainability criteria at
the earliest project stages. If these are ignored, not understood, or not factored in, some projects
will always be impeded in attempting to improve their own sustainability characteristics.

There is however one qualifying comment to make about NABERS which applies to any
universally applicable design guide. There are some local considerations that will not be well
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covered by the system. In this case, NABERS is not sufficiently tuned to the intricacies of water
management in the xeric, sandy conditions of Perth. The narrow two sub-heading criteriaand
analysis did not assist with options on water nor did it provide aspirational assistance asit was
too harsh. It is therefore important to allow enough flexibility in an assessment system to be able
to respond and adjust to local or regional intricacies.

The next chapter will attempt to create a framework that can be used to implement green
building practices into the building and construction sector in Western Australia. It sets out how
amore localised system of appraisal could be developed which can also include NABERS, and
will also draw on existing government and industry initiatives, including the framework and
recommendations of the state sustainability strategy.
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Chapter 7. Implementing Green Buildingin Western Australia

Sustainability will come as an evolution, not a revolution, and will be achieved through
a series of steps, each of which contributes a small incremental improvement.
Making everyone awar e of the concept of sustainability is essential if it isto have an effect
on day-to-day decision making and operations. Reaching and maintaining sustainability isa
continuous process of re-examination and re-learning
(GSA, 2001).

7.0 I ntroduction

Thus far this thesis has presented the key themes of sustainable building and construction.
It has determined what is required at an organisational and management level as well asthe main
elements of green building programmes, including assessment criteria for determining the depth
of sustainability achieved in any project. It has also developed the case for green building by
presenting a global picture of the sector and its strategies for achieving sustainability, aswell as
the benefits of green building for the occupants and users and also the environment.

This chapter will bring al the key elements together to develop the case for the
implementation of sustainable building in Western Australia (WA). It will also suggest a
framework within which all key stakeholders can develop more sustainable practice. Theissueto
be explored is how to build upon existing initiatives and government and industry association
policy statements and programmes to gain comprehensive and lasting implementation. Currently
there isincreased interest in sustainability in WA, helped by the development of the State
Sustainability Strategy (SSS) (SPU, 2002). There are al'so programmes within government and
industry that are supporting moves towards sustainability in the built environment, and there are
many policy and position statements issued by industry associations and government agencies
that give in-principle support to sustainability and ecological health.

The first part of this chapter will use the framework of the SSS as a basis for determining
recommendations for a sustainable built environment. The second part will give an overview of
sustainability initiatives in the building and construction sector in WA, including the role of key
government agencies and industry associations in facilitating a more sustainable product.
Building on both of these, that is, current initiatives and the SSS, a SWOT (strengths,
weaknesses, opportunities and threats) analysis will be given to determine the viability for this
sector to move into being more sustainable. Finally, a skeleton or sketch framework for green
building will be presented. Thiswill be a conceptual outline that can form the basis for guiding
the whole sector and will use two existing programmes, one in California and another in NSW,
for guidance.
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7.1  State Sustainability Strategy Framework

Interest in devel oping a sustainability strategy for WA began when the Environmental
Alliance, a community/NGO network, lobbied for a political commitment to sustainability in
WA. The State Labor Party made this commitment prior to winning government in 2000. The
SSS process began with the formation of the Sustainability Policy Unit (SPU) in July 2001, with
the Consultation Paper being released in December 2001 (SPU, 2002). The draft strategy was
released for public consultation in September 2002, and foundation programmes for
implementation are being laid. As part of the development of this strategy, key stakeholders
across all sectors made submissions on their position and recommended actions for
sustainability. Thisincluded submissions by Government agencies, the local government
association, industry associations and interested parties in the building and construction sector.

The draft strategy has been developed around seven foundation principles and four
process principles which give a guidance framework for the development of sustainability in WA
(SPU, 2002) (Refer Section 1.1). These eleven key principles can be adapted and applied to all
types of building and construction. Figure 7.1 shows the eleven principles of sustainability that
are applied to the building and construction sector. The eleven principles relate the sector
holistically to the broadest aspects of ecological and social well-being. They connect the built
form to critical issues of community, heritage and sense of place, thereby highlighting the
inclusiveness that any full sustainability strategy requires.

The SSS has the key objective of encouraging the widespread adoption of sustainable
building and construction. It calls for the integration and devel opment of passive solar design,
energy, water and resource efficiency, and accessible and more liveable environments. To
achieve this, it suggests that a ‘ Sustainable Planning, Building and Construction Guide’ be
produced through the State-L ocal Government Sustainability Roundtable and in close
consultation with industry stakeholders (SPU, 2002; WALGA, 2002). It also sets out some
fundamental requirements and actions for creating a more sustainable building and construction
sector in WA.

These include:
Sustainable building requires a sympathetic planning system and an enthusiastic market to
achieve meaningful change.

0 Dispelling any myths or scepticism that industry or the public may have would
require the efforts of government in partnership with key stakeholdersto achieve a
smooth and comprehensive transition.

Planning and building development requires a rethinking of the existing approvals process to
explicitly support sustainable building guidelines in terms of placement, access, shape and
orientation.

0 This ‘rethinking’ may consider a ‘model sustainability scheme’ that gives guidance to
achieve more sustainable outcomes throughout each stage of the development
process. Thiswould give building designers a huge boost in delivering a passive
solar, energy efficient, accessible and more liveable environment.

Building materials should be manufactured, produced and supplied within the framework of
sustainability.

o Thiswill require increasing effort to develop guidelines for manufacturers and for the
building and construction industry.
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Figure 7.1. Sustainability Principlesfor Building and Construction
Sustainability, based on the 11 principles outlined by the WA State Sustainability Strategy, can be applied simply to
building and construction to mean:

Principle 1: Long Term Economic Health

Construction is central to how the long-term future of the economy is being created. Building have a minimum 50 to
100 year operating life and thus we must consider all relative factors in ensuring long term needs are considered.

Principle 2: Equity and Human Rights
Current needs for the disadvantaged need to be a high priority for development.

Principle 3: Biodiversity and Ecological Integrity

The construction agenda cannot afford to neglect the source of its materials, e.g., structural timber should not be
from old growth or vanishing forests. Embodied energy analysis and Life-cycle assessment (LCA) must be
developed for the whole materials sector. There needs to be afar more ecologically sympathetic building and
construction sector.

Principle 4: Settlement Efficiency and Quality of Life

The urban planning context is that land devel opment and building design and construction, and the resulting urban
form needs to be more eco-efficient (i.e. less resource consuming, less waste producing) and yet simultaneously
provide better quality-of-life outcomes.

Principle 5: Community, Regions, ‘Sense of Place’ and Heritage

Critical social dimensions of development and building need to be considered so that people are part of a community
and can belong to a ‘place’. Car-dependent housing isincreasingly seen as anathemato this. Urban renewa must be
prioritised.

Principle 6: Net Benefit from Development

All developments need to be assessed by the criteriaof ‘net benefit’ that applies to environmental, social and
economic criteria. The ancient Athenians used to pledge: ‘we will leave this city not less but greater, better and more
beautiful than it was left to us.” We should aspire to no less in our development projects.

Principle 7: Common Good for Planning

Sustainability requires common good outcomes from development and construction such as open space, diversity,
community services and public transport.

Principle 8: Integration of the Triple Bottom Line

Reporting and accounting, as well as assessment of development and construction, needs to show how thetriple
bottom line objectives are being met.

Principle 9: Precaution

Flexibility in design and building components to enable different future options to be achieved as an area ages are
part of the precautionary principle, particularly how an area can cope in an oil-constrained world.

Principle 10: Accountability, Transparency and Engagement

Engaging the public in development and building choices needs to go beyond standardised projects (such as project
homes) and their fashions, and beyond simplistic debates on infill, to community—based visions of how appropriate
and affordable develpoment can be provided in each area.

Principle 11: Hope, Vision Symbolic and Iterative Change

Building and construction projects that are more sustainable need to be created so that the first steps can be
demonstrated towards long-term visions.
Adapted from Sustainability and Housing: More than aroof over head’.
The 2002 Barnet Oration by Professor Peter Newman.
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The design and construction of sustainable building requires an understanding of the impacts
of construction methods and resource use by the builder and contractor.

0 Specific training and short courses for buildersin site and construction impacts and
environmental management, including waste minimisation and recycling, could be
provided through TAFE (Technical & Further Education) colleges and industry based
training programmes.

The development of a comprehensive ‘sustainable home living package’ that addresses the
key elements of sustainability that homeowners can adopt would be beneficial.
0 Education for the public on al aspects of sustainability is essential to successful
implementation.

In view of these recommendations and the current initiatives, it is suggested that the local
WA sector has many possibilities for achieving significant advances in sustainable building and
construction.

7.2  Overview of Sustainability Initiativesin Western Australia

This section highlights the many sustainability initiatives that provide a useful foundation
for building a more comprehensive and unified ‘all of sector’ approach. There are a number of
initiatives both within industry and government, as well as agencies or associations, whose
purpose is to promote more sustainable development and building practice in WA.

Appendix 6 contains a more detailed review of existing initiatives for sustainable building
and construction and can be read to complement this section.

The breadth of these initiatives covers all of the fundamental requirements for sustainable
building and construction. Key examples of sustainability initiativesin WA include:
Planning- the ‘Future Perth’ planning process and the ‘Liveable Neighbourhoods
Community Design Code’, as well as supporting environmental policies such as ‘Statement of
Planning Policy No 8’ (DPI, 2000a; DPI, 2000b; DPI, 2001d).

Materials- Department of Environment, Water and Catchment Protection (DEWCP) has
explicit policies for environmental protection and resource management as well as the Zero
Waste 2020 programme (DEWCP, 2002). DEWCP is the most appropriate State Government
agency for applying influence over the materials component of the building and construction
sector, with one possible mechanism being a sustainability covenant.

Thereis also the Western Australian Sustainable Industries Group (WASIG), which is
committed to the application of Cleaner Production and Eco-Efficiency for aclean and
competitive WA (WASIG, 2002). The WASIG, which is facilitated through the Centre of
Excellence in Cleaner Production, has a set of guidelines as defined within the WA Cleaner
Production Statement, which calls on stakeholders in WA to seriously consider Cleaner
Production and Eco-Efficiency and act accordingly.

L and Development and Housing Construction. The Housing Industry Association’s (HIA)

PATHE (Partnerships Advancing the Housing Environment) programme is being implemented
through the GreenSmart initiative (HIA, 1999a; HIA, 1999b). GreenSmart is a significant
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initiative, in that it provides training for designers, builders and project managers, mainly within
the residential sector. It also provides accreditation and promotion as well as issuing awards to
selected projects. GreenSmart rewards appropriate land development for housing as much as it
does individual design and construction. Through this partnership programme, the HIA is
developing its commitment to sustainability and has laid afoundation for further and deeper
change. However, asindicated in Chapter 5, it isavoluntary tool that lacks rigorous compliance
Or assessment criteria.

Both Liveable Neighbourhoods and GreenSmart are progressively being used by the land
development and housing construction industries. Examples of this are Ellenbrook and Harvest
Lakes at Atwell South (Ellenbrook, 2000; Landcorp, 2002a). Within the Atwell South
subdivision, the WA Department of Education is constructing a primary school that is designed
to include key green building criteria. The Department for Housing and Works (DHW) and
Landcorp, the State Government’s land devel opment agency, have committed to both these
initiatives, as evidenced in their submissionsto the SSS, and also acknowledge the requirement
of appropriate materias procurement and use (Landcorp, 2002b; DHW, 2002c). DHW has
responsibility for the provision of affordable housingin WA and is therefore crucia to any built
environment initiatives. Government agencies are key to providing and showing leadership in the
built environment and most importantly in the revitalisation of areas affected by urban decline.

The Western Australian Local Government Association (WALGA) is an active
participant in developing and implementing the recommendations of the SSS, including in the
area of building and construction. It also has clear policies relating to building and land use
(planning) as well as a Sustainability and Environment Policy (WALGA, 2002). Many local
governments have been at the forefront of sustainability through Local Agenda 21 initiatives and
are seen as important players in developing reform in building and construction, especially
through the approvals process.

Industry associations have signalled support for greater sustainability initiatives
throughout the sector. These are mainly in the form of educational and resource tools for industry
professionals, and policy statements and position papers. The Royal Australian Institute of
Architects (RAIA), including the WA chapter, has a stated commitment to sustainability and has
anumber of policy and educational initiatives to support its position, including the quarterly
Environment Design Guide, which is produced by the Australian Council of Building Design
Professions (BDP) (RAIA, 1999; RAIA, 2001; BDP, 2002). The Property Council of Australia
(PCA) has recently released a Sustainable Development Guide for the commercial property
industry (PCA, 2001). This guide includes useful information and resource links for aspects of
green building within the commercia sector. The Planning Institute of Australia (PIA) and the
Urban Development Institute of Australia also strongly support a sustainable urban form. In
addition to GreenSmart, the HIA has a number of position papers including Better Living
Environments, and Housing Australians (HIA, 1999b; HIA, 2001).

All of these initiatives and programmes are useful to help promote sustainability in the
built environment and can therefore be complementary to a more integrated approach. Many
were tabled in submissions to the SSS. The critical issue, though, is the depth of understanding
of what it means to be truly sustainable and therefore the extent to which these initiativesaim to
achieve fundamental change. There is widespread recognition of the need for complete
integration of economic, environmental and social criteriato achieve true sustainability in the
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built environment, and the combination of programmes in both government and industry provide
auseful foundation for creating a more comprehensive and unified strategy.

7.3 Current Status Analysis of the Sector in WA

This SWOT (Strengths, Weaknesses, Opportunities and Threats) analysis of the status of
the sector in WA iswritten from the perspective of the current initiatives and in recognition of
the interest and possibilities presented through the SSS. It iswritten as a brief overview based on
the author’s research.

It is useful to determine the current state of the building and construction sector in
attempting to understand the requirements for moving towards a more sustai nable product. By
highlighting the strengths, weaknesses, opportunities and threats that currently exist within this
sector, a deeper understanding can be gained of the gaps and impediments as well as possibilities
and motivations for change.

Strengths. The inclusion of the ‘Liveable Neighbourhoods Community Design Code’ as
the preferred development model, as well as GreenSmart, provide a useful foundation for a more
comprehensive action. The many other programmes that are in existence in the Eastern States, as
well as oversess, are also supportive, both conceptually and in terms of practice, to making
greater advances in green building in WA.

Weaknesses. All sustainable building initiatives are being implemented through
voluntary processes, which isthe preferred option of both government and industry (HIA, 1999z,
ABCB, 2001; MBA, 2001; PCA, 2001). Whilst it is acknowledged that the voluntary uptake of
the new programmes allows greater flexibility and creativity than the imposition of regulatory or
mandatory requirements, nonetheless, there is an issue with the depth and degree of
implementation that these programmes achieve (CIB, 1999; Cass, 2001).

The weakness of these voluntary initiativesisthat there is no way of determining the
strength or depth of implementation. For example, while many builders and developers are able
to gain GreenSmart accreditation, there are no clear assessment criteria by which to measure the
outcomes of individual projectsin terms of sustainability. Therefore, while builders may be able
to display their GreenSmart credentials, their product delivery might be no more than a ‘soft
green’ option, that is, the actions undertaken do little more than improve on minimum
requirements as defined in planning and building codes.

It is suggested that thisis an inappropriate outcome for an initiative that could be
achieving significant conversion throughout the residential sector. Lack of criteria by which to
assess or at least inform is also acritical issue for the public or the client in deciding on the
ecological credentials of abuilding, and relates to the stated objectives of the NABERS rating
system, which is designed to inform both professionals and the public about the sustainability
characteristics of abuilding or project.

Opportunities. The interest in sustainability brought about by the SSS, as well as
government and industry programmes, provides a tremendous opportunity for moving towards a
more green product. As part of the sustainability strategy process, all key stakeholder
organisations, from government, industry and community, submitted papers to the strategy. All
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of these affirmed ‘in principle’ commitment to developing more sustainable practices in terms of
planning, development, design and construction. Whilst some of these policies, principles,
practices, and objectives have been in place for anumber of years, thisis aunique time for
achieving a unified approach for implementation from all key stakeholder groups.

Threats. There is much in place that can support the implementation of sustainability in
the built environment in WA. Nonetheless, the greatest threat comes from a sense of apathy or
intransigence from the bureaucracy and industry professionals to the benefits of green building
(CIB, 1999). The CIB report ‘Agenda 21 on Sustainable Construction’ cites key barriersto
progress as professional and institutional inertia, lack of understanding of the problem among
construction professional's, and inadequate or defective vehicles for participation by the
stakeholders (CIB, 1999, Sect3.2.2) (refer Section 4.1.1).

As has been stated, a key requirement for the implementation of sustainability initiatives
isintegration, both at an organisational level and throughout the design process. Unless sector
professionals work in an integrated and supportive capacity to achieve a sustainable outcome, the
individual programmes and processes will be severely impeded. Without an integrated
participation from al key stakeholders they will also lack the credibility of being truly
sustainable.

Another threat liesin the issue of depth of compliance. If these initiatives are to remain
voluntary, there must still be some process for assessing the depth of ‘greenness’ for each
project, that is, how does a project rate within a sustainability assessment rating system. Whilst it
is acknowledged that change generally happens in an incremental manner, nonetheless, care must
be taken that the end result has achieved significant or substantial and beneficial change, that is,
the outcome is closer to best practice, and not merely beyond minimum practice. Thisrefersto
Section 1.1.

This analysis of the current status of the WA sector shows that there are initiatives that
provide useful opportunities for moving forward. It also shows that the mechanism and strength
of implementation is weak and that this can ultimately threaten the success of achieving a
product that can justifiably be called sustainable. It is
therefore critical that all key stakeholders are fully able to appreciate what it means to be
sustainable in terms of building and construction and how that can be achieved.

It is also necessary that the sector has a shared and unified vision that is both aspirational and
ultimately achievable. This vision does not necessarily need to be treated as alofty idedl; rather it
can create and indicate the necessary pathways by which to achieve an appropriately high
performance sustainable outcome.

7.4  Implementation Framework

The SSS calls for the development of a ‘sustainable building and construction guide and
toolkit’ to encourage thermal efficiency, solar orientation, accessible and universal design and
other sustainable building practices in new and renovated buildings (SPU, 2002). Such a guide
and tool kit can easily be extended to include all buildings, including residential, commercial,
ingtitutional and industrial. The success of this guide would rest on its market penetration and
acceptance by industry professionals. It is therefore important that such a guide be developed in
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close consultation, or partnership, with all stakeholder groups in government, industry and
community, and would necessarily be embedded in the principles and practices of sustainability
(refer Figures 1.1 and 7.1). Such a commitment is evident in a number of green building
programmes, including those of the ‘California Sustainable Building Task Force” and the ‘NSW
Sustainability Advisory Council’.

The ‘California Sustainable Building Task Force’ was created in response to the State
Governor’s executive order D-16-00 calling for state buildings to be sustainable and cost-
effective (CIWMB, 2001) (refer Chapter 4). This strategy, and asimilar one in British Columbia
(BCBC, 2002), are state government initiatives that are specifically aimed at all state facilities,
and includes the involvement of all relevant state authorities and agenciesin achieving a
sustainable outcome. These initiatives will have significant and beneficia influence on the
broader building and construction sector in terms of stimulating market change.

The NSW Government created the Sustainability Advisory Council in August 2001, as
the peak advisory committee on issues of sustainable building design and construction (SAC,
2001). The brief of the Council is:

‘to explore innovative ways to apply design and construction practices across the commercial,
residential and industrial development sectors. Its aimis to make buildings healthier and
affordable for people. It also aimsto reduce the impact of new buildings on the environment by
reducing water and ener gy demand and reducing pollutants and greenhouse gas emissions’
(SAC, 2001, Introduction).

The Council has key projects, which aim to address the guidance, research, market based
initiatives, monitoring and educational aspects of sustainable building design and construction.
These include:

Establish Sustainable Building Guidelines

Study of Constraints for Sustainable Building Design

Financially Packaging Sustainability

Australian Green Building Council

Local Government Implementation

Community Training
A dedlcated Sustainability Unit has been set up within the NSW Department of Planning to
ensure that the Council achievesits outcomes (SAC, 2001). Thisunit is currently developing the
BASIX - Building Sustainability Index, which will be a comprehensive tool for sustainable
building design and construction and will encompass a wide range of sustainability themes.
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7.5 Implementation Strategy for WA

It is suggested that alocal initiative that extends beyond state government agencies and
facilities to include all stakeholders in the sector should ke initiated. Such an initiative might take
the form of ataskforce, such asin California, an advisory council, such asin NSW, or aworking
group that aims to build inter-organisational partnerships to achieve more synergistic outcomes.
Critical to achieving success in such an initiative are the following:

1. The purposeisto create a truly sustainable building and construction sector in WA.
Therefore, the aims and objectives of the programme are guided by the principles and
practices of sustainability.

0 Thisisdesigned to ensure that the process is not derailed by tokenism or individual
agendas.

2. All participants, including executives, must understand sustainability and commit to its
principles.

o Thiswould aim to ensure that all stakeholders and their respective organisations are
working to achieve meaningful sustainability outcomes.

3. An established vision and mission must be clearly stated and get trandated into specific long-
term improvement objectives and targets with high-leve visibility.

o Thisis designed to ensure that the process is transparent and accountable to all
stakeholders who can benefit from such a strategy, specifically individual clients, the
broader community, and the ecology as a whole.

4. Commitment must be binding within government and industry.

o Thisisdesigned to ensure the process remains integrated and holistic, and all interests
are represented.

5. A formalised process must be enacted for identifying the environmental aspects and impacts
of the sector’s operations, products and services.

o Thiswould aim to ensure that appropriate project initiatives are selected to achieve
the greatest good.

6. Awareness, understanding, education and training are crucial to attaining transformation into
a sustainable development culture.

o0 Thisis designed to ersure that skills are able to be transferred throughout the local
sector and also into areas that require further development.

7. All initiatives and programmes must be assessed or measured to determine their
achievements, both in relative and aspirational terms.

o0 Thiswould am to ensure that progress is being made and in the most significant
aress.
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These requirements set out a skeleton of what would be a comprehensive strategy. It is
important that the processes and workings of such a strategy, while being guided by the
principles and practices of sustainability, are determined by the key stakeholder membership.
Even so, such a strategy might include the following as a basis for further devel opment:
Vision.

To facilitate the implementation of an active ‘action orientated’ process that is working
towards an envisioned state of sustainable urban settlements.

Aim.

To implement sustainable planning, development, design, construction and operation
throughout the whole built environment in WA.
Plan.

To seek wide spread and meaningful government, industry and community involvement
in establishing a comprehensive sustainable building and construction initiative that is charged
with achieving sustainable human settlements in WA, and is considered ‘world's best’.

7.6 Conclusion

This chapter has highlighted that Western Australiais well positioned to create a truly
sustainable building and construction sector. The combination of existing initiatives, policy and
position statements as well as the interest and recommendat ions generated by the SSS
undoubtedly give the local sector a strong foundation from which to create a more unified
initiative.

The existence of other strategies and initiatives throughout the world that are firmly
embedded in, and committed to, the principles and practices of sustainability can be used as
inspiration, motivation, and reassurance, and also as guidance frameworks for our own local
strategy to achieve a truly sustainability outcome. The global resource pool for sustainability
initiatives is profound, which not only removes major impediments, both perceptual and real, for
the instigation of sustainable building and
construction, but also gives acknowledgement and validation to initiating alocal strategy.

With the existence of international and national programmes, the State Sustainability
Strategy, and local initiatives, it is suggested that there are few impediments to implementing a
comprehensive sustainable building and construction strategy for WA.

It is therefore fundamentally an issue of willingness to commit to what other sectors have

aready begun.
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Chapter 8 Conclusion

This thesis has been written to give the reader an understanding of the building and
construction sector and to determine what is required to achieve substantial steps towards
sustainability in this sector. While there has been afocus on Western Australia, the criteriaand
strategies are universally relevant and applicable as a guiding framework. This conclusion will
firstly give asynopsis of what was determined throughout this thesis, and secondly what would
be required for implementation of sustainable building and construction.

This thesis has determined that there is recognition of the need, and requirements, for the
sector to deliver a sustainable product, as evidenced by the many reports that have analysed the
structure of the sector and its impacts, both direct and indirect (Chapters 2 and 4).

It has shown that there are benefits from green building to the occupants and users, to
community and society, and also to the environment. Specifically it shows that green building
does not need to be more costly than traditional building, and that there are direct financia
benefits in terms of reduced operating costs, improved health and higher productivity (Chapter
3).

It has shown that at the organisational and management level, both within government and
industry, there are many opportunities for change with no significant impediments, although the
depth of sustainability achieved is dependent on, and dictated by, issues associated with urban
form and availability of materials. There are some barriers that relate mainly to lack of
understanding and awareness of the requirements of green building and the ability to create an
integrated and holistic approach. It has been demonstrated through a number of existing
programmes that impediments or barriers are overcome as part of the processes and strategies of
implementation, and that these strategies were initiated due to a commitment to creating a
sustainable sector (Chapters 2, 4 and 7).

Thisthesis has highlighted the structure and key elements of green building programmes. It has
shown the importance of assessment to determine the depth of sustainability achievedin a
project, and that without assessment, initiatives and individual projects may achieve only
minimal or shallow improvements (Chapter 5).

Through the use of case studies it has assessed key sustainability criteriafor urban
buildings and user behaviour patterns. It also gives an assessment of the assessment system itself.
This has shown that while many of the issues and criteria for sustainable building and
construction are relevant globally, there are often local or regional situations that necessitate
specific requirements (Chapter 6).
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The need for sustainability in the building and construction sector is validated by the
development, and take-up, of green building programmes that are aimed at delivering an
improved product throughout elements of the sector. These programmes contribute to a more
sustainable built environment, but there are critical issues that have emerged:

While many programmes cover a broad array of sustainability factors, they are not able to

be fully sustainable without full integration (Chapter 4).

While many programmes are achieving beneficial change, thereis currently little

understanding of the depth of sustainability that is actually achieved (Chapter 5 and 7).

It has been shown that, while these programmes have the right intent, and their strategies
are valid (e.g. education, training and promotion), the final product may fall well short of what
could be justifiably called sustainable. There is a strong possibility that these programmes will
deliver little more than a token (pale green) level of sustainability. Thisis because of two main
reasons:

1. Many of the programmes are undertaken by ‘elements’ within the sector, and athough
they have some ‘partnership’ that provides links to other ‘elements’ within the sector they
are not sufficiently integrated to achieve the holistic response that is required, i.e. the sum
of the individual partsis never as full asthe integrated whole (Chapter 4 and 7).

2. The programmes are voluntary initiatives that have no (or very little) mandatory
reguirements and no mechanism by which to assess or rate the depth or degree of
sustainability achieved within projects (Chapter 5).

In view of these findings, there are a number of observations that can be made about the
future development of the sector.

It is suggested the current initiatives that are being implemented are the first steps of what
will become more detailed and institutional programmes. These programmes would be guided by
the specific objective to which the sector is aspiring, that is achieving a sustainable outcome. As
outlined on previous pages, there are some programmes that are explicit in their sustainability
objectives and have an integrated framework, which have been incorporated into the sector
through a combination of political, industry and community commitment (Chapters 4 and 7).

It is also suggested that an assessment system be incorporated into green building
programmes to determine the ‘depth of greenness’ of individual projects. Thiswould achieve a
greater understanding of sustainability issuesin the built environment, and would also create a
measurable level of achievement that can be used to determine the success of individual projects,
aswell asthe programme itself (Chapters 5, 6 and 7).

New strategies or programmes that would encompass all the main elements of the sector
would require compelling arguments that clearly demonstrate the benefits to be gained. They
would also have to demonstrate that the strategy would not adversely effect or impact negatively
upon the day-to-day operations of the sector and that any strategies undertaken will enhance the
viability of the sector.

It is suggested that research of green building projects that can monitor and evaluate
changes in occupant health and productivity, and financial costsis required. Further investigation
of residential housing to assess design and construction methods would be useful to determine
how and where improvements can be made. This research might focus on future housing needs
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and size and layout of both housing developments and buildings. Linked to this would be issues
associated with urban infill and revitalisation of existing suburbs as well as evaluation of
materials. An assessment rating system, such as NABERS, would be a useful tool to monitor and
evaluate changes in building product, both in terms of delivery and also operation.

It is suggested that government agencies and industry associations need to investigate
how to create new, and ‘join-up’ existing, initiatives and create programmes whereby sector
professionals, clients, occupants and users, and the community in general, could gain awareness
and aworking understanding of sustainable building and construction.

Thisthesis has provided sufficient critical information to prove the benefits of green
building, as well as providing relevant examples of green building programmes that are being
implemented throughout the world. It has also shown the pathways, at both an organisational and
process level, by which to implement sustainability initiatives throughout the building and
construction sector.

It is suggested that a sustainability strategy that is designed to promote green building
throughout the sector (in WA) would have specific and very obvious benefits. It would also be
the most important manifestation of the sector’s acknowledgement of sustainability as the key to
human/ecological prosperity. The only impediment to devel oping sustainable building and
construction initiativesis alack of willingnessto commit by key stakeholders.

Human destiny lays in each individual ’s power to affect.
A power achieved by understanding, and above all
by practice, translated in terms of personal willingness, will and effort
(Buddhist Proverb).
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Appendix 1

The Hannover Principles

By William McDonough and Michael Braungart

Five Principles of Ecological Design

From Sim Van Der Ryn and Stuart Cowan: Ecological Design



The Hannover Principles

William M cDonough and Michael Braungart 1992

1. Insist on rightsof humanity and natureto co-exist in a healthy, supportive, diverse
and sustainable condition.

2. Recognize interdependence. The elements of human design interact with and depend
upon the natural world, with broad and diverse implications at every scale. Expand
design considerations to recognizing even distant effects.

3. Respect relationships between spirit and matter. Consider all aspects of human
settlement including community, dwelling, industry and trade in terms of existing and
evolving connections between spiritual and material consciousness.

4. Accept responsibility for the consequences of design decisions upon human well-
being, the viability of natural systems and their right to co-exist.

5. Create safe objects of long-term value. Do not burden future generations with
reguirements for maintenance or vigilant administration of potential danger due to the
careless creation of products, processes or standards.

6. Eliminate the concept of waste. Evaluate and optimise the full life-cycle of products and
processes, to approach the state of natural systems, in which there is no waste.

7. Rely on natural energy flows. Human designs should, like the living world, derive their
creative forces from perpetual solar income. Incorporate this energy efficiently and safely
for responsible use.

8. Understand thelimitations of design. No human creation lasts forever and design does
not solve all problems. Those who create and plan should practice humility in the face of
nature. Treat nature as a model and mentor, not as an inconvenience to be evaded or
controlled.

9. Seek constant improvement by the sharing of knowledge. Encourage direct and open
communication between colleagues, patrons, manufacturers and usersto link long term
sustainable considerations with ethical responsibility, and re-establish the integral
relationship between natural processes and human activity.

The Hannover Principles should be seen as a living document committed to the transformation
and growth in the understanding of our interdependence with nature, so that they may adapt as
our knowledge of the world evolves.

Source: http://www.virginia.edu/arch/pub/hannover_list.ntml (Accessed Oct 2002)




FIVE PRINCIPLES OF ECOLOGICAL DESIGN

from

Sim Van Der Ryn and Stuart Cowan: Ecological Design

1 SOLUTIONS GROW FROM PLACE.

Ecological design beginswith the intimate knowledge of a particular place.
Therefore, it issmall-scale and direct, responsive to both local conditions and
local people. If we ar e sensitive to the nuances of place, we can inhabit
without destroying.

2. ECOLOGICAL ACCOUNTING INFORM S DESIGN.

Tracethe environmental impacts of existing or proposed designs. Usethis
information to deter mine the most ecologically sound design possibility.

3. DESIGN WITH NATURE.

By working with living processes, we respect the needs of all specieswhile
meeting our own. Engaging in processesthat regeneraterather than deplete,
we become more alive.

4, EVERYONE ISA DESIGNER.

Listen to every voicein the design process. No oneis participant only or
designer only. Everyoneisa participant designer. Honor the special
knowledge that each person brings. As peoplework together to heal their
places, they also heal themselves.

. MAKE NATURE VISIBLE.

De-natured environmentsignore our need and our potential for learning.
Making natural cyclesand processes visible bringsthe designed environment
back to life. Effective design helpsinform usof our place within nature.

Source: http://www.vanderryn.com/va/methods-principles.html (Accessed Oct 2002)
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Environmental M anagement System
Proposal for the
Hypothetical Eco Building Company of WA

I ntroduction

This report deals with Environmental Management Systems (EMS). The first section will
discuss the company and why it requiresits own EMS. Following thisis the body of the report,
which isthe design of the EMS. The third section will discuss the difficulties that the company
may encounter in developing, implementing, and maintaining an adequate EMS. The conclusion
will attempt to link this EM S to the building sector as a possible tool for achieving a better
environmental performance throughout the whole sector.

Sectionl Why an EMSfor this Company

The hypothetical building company of WA specialisesin the design and construction of
ecologically sound and energy efficient residential homes. Itsaim isto use the EMS as atool for
managing its activities’ impacts on the environment.

This company desires an EM S for two main reasons.

1 The EMSwill help it defineits values and policies, its objectives and goals, and how it
implements and monitors its activities in awritten document that is available for stakeholder and
public scrutiny.

2. An EMS can help this company clarify the distinction of its activities and impacts; and
the activities, actions, and impacts of its suppliers and contractors.

If an EMSis essentially ‘atool for managing the impacts of an organisation’s activities on
the environment’ (Environment Australia, 2001), then it is valid to ask the questions:
- How far do any company’s or organisation’s activities extend?
Does this company’s responsibility for the design and construction of residential homes
extend back to the manufacture and supply of building materials and forward to the practices
of building contractors and possibly the occupants?

In undertaking an EM'S, this company does accept that it has an ‘extended responsibility’
or ‘some degree of stewardship’ over all activities that result from its own business activities. It
sees that by identifying preferred manufactures, suppliers and contractors, and by working
closely with the homebuyer, it can better manage the extended or discrete environmental impacts
of itsactivities. If it chose to ignore these as being irrelevant to its activities it would be negating
itsown vision and responsibility of being atruly sustainable building company. It is from this
premise that this company desiresits own EMS and believes that it will provide real benefit to its
operations and long-term viability.



Section 2 The Environmental Management System (EMYS)

This EMSis based on the Environment Australia guidelines and its listed case studies,
and also draws from N521unit readings and notes.
It is structured under the following headings:

1. ENVIRONMENTAL POLICY
2. PLANNING
§ Environmental Aspectsand Impacts
§ Objectivesand Targets
3. IMPLEMENTATION AND OPERATION
§ Responsibility
§ Awareness, Training and Competence
§ Communication
§ Monitoring, Documentation and Reporting
§ Compliance
EVALUATION, and EMSREVIEW
IMPEDIMENTSTO IMPLEMENTATION
MONITORING
EMSMANAGEMENT REVIEW

No ok

1.0 ENVIRONMENTAL POLICY

The hypothetical building company of WA is committed to being environmentally
responsible and is prepared to investigate all its undertakings, both direct and discrete, to

ascertain whether they are being done or used in the most efficient and least harmful manner, and

to then make any improvements or adjustments where necessary. It seesitself as essentially a
parent company in that it aims to have positive influence on, and reduce, al aspects of its
environmental activities and impacts. Company policy directives include:
Recognizing environmental management as being integral to al company activities.
Working within the principles of ecologically sustainable development (ESD).

Being an agent for change and an industry leader in design and building practice within the
home residential sector (HRS) by influencing manufactures, suppliers, contractors and sub-
contractors to improve their own environmental standards.

Continuous improvement through research, education and training in the management of its
environmental performance.

Complying with and exceeding all relevant building codes and rating systems to achieve
quality sustainable homesin terms of design and construction.

Maintaining legitimacy and competitive edge by providing an annual Public Environmental
Report (PER) of its operations to all relevant stakeholders including, employees, investors,
contractors and sub-contractors, suppliers, clients, local governments and the community.



20 PLANNING

2.1  Environmental Aspectsand Impacts

The environmental impacts from the design and construction of residential homes can be
grouped in two main categories. There are the internal or direct aspects, those that relate directly
to company operations, and the external or discrete aspects, those that result from the design and
construction of homes.

Therefore in planning the EM S, the environmental aspects and impacts are separated into
two distinct groups, internal and external.

Internal
The aspects of the internal operations have relatively small impacts but are seen as
morally and integrally important to overall EMS policy and company image.
Office site. The buildings efficiency and performance are an obvious statement of the
company’s commitment to sustainable building.
Impacts include; materials manufacture, method of construction, energy use,
and waste disposal.
Office furniture and hardware
Impacts include; materials used and method of manufacture, energy use
Office equipment, drawing and copy paper, inks, etc.
Impacts include; materials used and method of manufacture, energy use

External

The nature of the company’s business means that the majority of its environmental
impacts are discrete, i.e. are not caused directly by the company but resulting from the company
designing and supervising home construction.

The external operations are morally and integrally important to overall EMS policy
within this company. The aspects of these operations can be grouped into two broad areas; the
materials used in construction and fittings, and the method of construction.

Materials
These come either directly from the manufacturer (i.e. Brick companies, timber mills,
metal fabricators etc) or from suppliers (i.e. Hardware).
Main environmental aspects are associated with:
Mining operations and timber logging.
Impacts include:
Habitat or eco-system destruction
Air, water and land pollution
Associated resource use and energy intensity
Manufacture, fabrication and distribution.
Impacts include:
Habitat or eco-system destruction
Air, water and land pollution
Associated resource use and energy intensity, including transportation



Construction Methods
These aspects and impacts result from materials selection and method of construction.
Materials impacts result from:
High embodied energy and poor recyclability
Poor thermal qualities
High labour cost
Construction impacts result from:
- Large materia use and waste
Poor workmanship
High resource use and waste, i.e. Energy and water
Destruction of existing vegetation and habitat
Associated land, air, and water pollution

2.2  Objectivesand Targets

Internal
These are relatively to easy to influence in an environmental sense but do have financial
constraints.
Office site. The companies own building to meet EMS criteriain terms of
construction and performance.
Target. Construction or purchasing of an appropriate office building is
considered a high priority for the company’s image but is beyond its financial
capacity at thistime. Until this option can be fulfilled an appropriate |eased
location shall be used.
Office furniture and hardware to meet EM S criteria.
Office equipment, Drawing and copy paper, and inks to meet EM S criteria.
Target. Appropriate office furniture and equipment that meets EM S criteria
are available and being used.

External

Materials

In recognising that it can have little or no individual effect on methods of mining or

production, none the less the company aims to exert whatever pressure it can.

- Only use buildings material that come from renewable or low impact sources. These
can be materials that have been subject to the principles of industrial ecology
including; eco-efficient design and manufacture, Life Cycle Analysis (LCA),
environmental impact assessment. Many of these materials can be categorised under
‘green’ building materials.

Identifying manufacturing and supply companies that have their own EMS or at |east
some form of environmental management and awareness.
Compile a preferred manufacturer and supplier list of companies that are prepared to
answer a series of questions on environmental management.
Raise awareness and promote education of these environmental management issues
with peak bodies (i.e. HIA, MBA) and industry associates and peers.
Target. To maintain an annual increase of 10% to finally achieving100%
‘green’ materialsin al homes within 10 years.



Construction Methods
Identifying building contractors that have their own EMS or at least some form of
environmental management, awareness, and training, i.e. GreenSmart accreditation.
Compile alist of preferred contractors that have answered or are prepared to answer a
series of questions on environmental management.
Raise awareness and promote education amongst building contractors of
environmental issues with assistance from peak bodies (i.e. HIA, MBA) and industry
associates and peers.
Target. Use only contractors with appropriate training or with a proven
performance standard within 4 years.

30 IMPLEMENTATION AND OPERATION

3.1 Responsibility
All company staff and employees are responsible for implementation of the EMS.
Environmental values and close staff interaction are part of the company culture,
which allows the EM S to be included in overall operations and daily practice.

3.2  Awareness, Training and Competence
All staff are required to understand EM S policy, the principles of ESD, and sustainable
building practices.
Appropriate training and updating are essential to company operation and staff.

3.3  Communication
Through preferred manufactures, suppliers, and contractors close communication is
maintained as part of good business practice.
Building partnershipsis the best way to create and maintain a sustainable building
sector.

34  Monitoring, Documentation and Reporting
All projects require design plans, details and specifications. Included with these are

additional details of materials, quantities, and preferred manufactures and suppliers. All preferred
contractors are supplied with additional construction briefs appropriate to particular job
requirements. Much of this documentation can be a standardised checklist similar to
specification lists, which will facilitate easier implementation. Some of the documentation for
environmental standards may include:

Materias

Appropriateness to ESD Principles
Life cycle assessment (LCA)
Life cycle costs (LCC)



Embodied Energy
Renewable vs. resource depleting. i.e. Plantation timbers
Reusability or Recyclability
Locally produced
Appropriateness to design requirements and energy efficiency
Structural strength
Thermal and auditory qualities
Construction requirements, i.e. ease of construction
Internal Fittings, inc. appliances, furnishings, fittings
Aesthetics
Construction Processes
Environmental impact, i.e. land clearing, destruction of habitat
Energy use, i.e. electricity and fuel
Water use
Materials waste
If occupant behaviour were to be included:
Awareness
Efficiency
Appliance use, water conservation

Over-consumption and material waste minimisation and reduction

3.5 Compliance

Contractor compliance is ensured by a signed contract and through project specifications
and review checklist. Monitoring and enforcing of site activities may be difficult but is supported
by prior training and proven record.

4.0 EVALUATION and EMSREVIEW
A detailed annua Public Environmental Report (PER) will be used as an EMS Review. It

gives an evaluation of the company’s environmental performance, including operations, targets
and achievements, a compliance audit, and verification.



50 IMPEDIMENTSTO IMPLEMENTATION

Internal
Financial constraints for the desired office site.
Finding appropriate staff and draftersthat can work to the company’s EM S framework.

External
It is anticipated that the EMS criteriafor external objectives will meet with differing amounts of
difficulty, at least initially. The company recognises that its credibility and the credibility of its
EMSis strongly linked to fulfilling these objectives. Impediments may be;
Inability to find companies with similar environmental standards.
Difficulty to attract interest by companies and contractors in their environmental
management questionnaire.
Difficulty to monitor and regulate contractor behaviour.

6.0 MONITORING

All construction projects shall be assessed against a standardised checklist to assess their
degree of sustainability in terms of ;-
Construction Materials (and suppliers) to meet ESD principles including:
- LCA
LCC
Embodied Energy
Renewable vs. resource depleting
Reusability or Recyclability
Locally produced
Thermal and auditory qualities
Ease of construction
Internal Fitting, inc. appliances, furnishings, fittings
- Aesthetics
Construction processes and contractors compliance with EM S standards including:
Environmental impact, i.e. Land clearing, Destruction of existing habitat
Energy Usg, i.e. Electricity, generators
Water Use
Materials Waste
All homes subject to home efficiency rating including:
Passive Solar principles
Renewable Energy
Waste management
Fittings to be high efficiency rating
Planting of drought resistant biota
If Occupant behaviour were to be included

Awareness

Efficiency



Appliance use, Water conservation
Over-consumption and material waste minimisation and reduction

7.0 EMSMANAGEMENT REVIEW

In-house review shall be undertaken every six months

Section 3 Rationale and Realism of theEM S

This EMS has been devel oped to contain the 1SO 14000 key guidelines of commitment
and policy, planning, implementation, measurement and evaluation, and review and
improvement. Although the planning stage contains much detail, thiswill ultimately assist in
maintaining clarity and ease of reporting. The development of standardised checklists that could
be used for each project is the key to the success of this EMS. These will allow the company to
have a simple system that would give useful data that could be used for documentation,
measurement and compliance reporting. Once this system has been put in place its operational
aspects should become fairly routine.

Implementation does have some challenges that have not been tested by a building
company in Western Australia. Although the objectives and targets for implementation may be
ambitious at this point in time, particularly for a small company going it alone, none the less they
arevalid in that they are directly related to aspects of environmenta performance of the HRS.

Any new EMS for an organisation or acompany must be realistic, viable, and achievable. To
ensure that the EM S is attainable, seven key challenges are suggested that need to be to
overcome. These seven points are paraphrased below:

1. Thisproposal hasasimplicity in that its application may ultimately compact into lists of

preferred manufactures, suppliers, and contractors and is supported by usable specifications

and monitoring checklists.

This company was begun with and built upon ‘ownership’ of environmental management.

Finding knowledge and commitment in employees is an issue that can be resolved in

training, support and research. It is also committed to creating sector change by promoting

and supporting green or sustainability initiatives.

4. Communication of the EMSwill be through the company’s promotion including its Internet
site, directly to clients, and through an annual PER.

5. The successful implementation of the EMS will be an incremental process dependent upon
attracting appropriate manufactures, suppliers, and contractors.

6. Reviewswill be facilitated and assessed with the use of project checklists and through an
annua PER.

7. The company supports industry initiatives and is an active participant in the ‘GreenSmart’
program.

whmn

(Dingle, 2001)



Conclusion

This proposal has attempted to include all possible aspects of the company’s
environmental impacts. Much attention has been given to the discrete or external aspects because
of their large range and aso because they are recognised as being integrally connected to the
company’s impacts.

This EMS proposal would be challenging in the short term because of the discrete or
external nature of many of the environmental impacts and as a consequence the difficulty in
implementing the objectives. It is still unclear if full implementation by the set target datesis
achievable, but there is much scope, especially in identifying ‘green” manufactures and suppliers
that are attempting to improve their own environmental performance.

Additional and timely support will be found in the new ‘GreenSmart’ partnership
program that is currently being promoted by the Housing Industry Association (HIA, 2001). This
EMS and the GreenSmart initiative are both mutually supporting. If GreenSmart hopesto raise
awareness of energy efficient design and construction, this EM S takes environmental
performance and responsibility within this company further toward achieving true sustainability.
Thisis an objective that could be furthered throughout the sector as a whole with greater
application of environmental management systems.
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Appendix 3

Sustainable Building Tool Kit

Created by the California Sustainable Building Task Force

Guide to Green Buildings Resour ces

From Green Buildings BC



Sustainable Building Tool Kit

http://www.ciwmb.ca.gov/GreenBuilding/T oolkit.htm

Thistool kit was created by the California Sustainable Building Task Force to assist project managers and
provide quick, direct access to helpful information and documents.

Case Studies - Product Directories
Fact Sheetsand Virtual Tours - Programs
Financing - Publications
Links - Sample Construction Documents
Perfor mance Standards - Training
Case Studies - Cdlifornia Sustainable Building Profiles

Sustainable Building Case Study Links
Demoalition and Deconstruction

Fact Sheets and Life Cycle Building Phases
Virtual Tours
Design and Construction/Renovation
§ Sustainable Building Basics
§  Construction and Demolition (C&D)
§  Project Design
Post-Occupancy
Commissioning

Environmental and Public Health

Z

ir
Ener

Materials

Waste Reduction and Recycling
Toxics

Water

L

Financing Funding Opportunities

California Fiscal Resources for Sustainable Building (Excel, 67 KB)
CIWMB Green Building Grants and Contracts

Cost | ssues

Links . Other Green Building Web Sites
Sustainable Building Task Force Stakeholders

Perfor mance . Sustainable Building Guidelines
Standards - Rating Systems (LEED™)

Specifications




Product Directories

Environmentally Preferable Purchasing Guide

EPA's Comprehensive Procurement Guideline

Green Building Materials Resource Guide

Recycled-Content Products Database: Searchable by the Construction
Specifications Institute (CSI) MasterFormat™

Recycled-Content Construction Products Manufacturers Database: Searchable
by product type and location.

oikos” Green Product Directory: Searchable by product category and company
name.

Programs

Existing Sustainable Building Programs and Par tner ships

Government Programs
Industry and Government Unite
Home Builder Programs

Organizations
Schools

Starting a Government Program

What Every State Executive Should Know About Sustainable Building (Power
Point, 1.6 MB)

WorldBuild Toolkit for Sustainable Development, A Presentation for the City
of Oakland (Power Point, 2.2 MB)

Green Building Policies

State of California
City of Los Angeles
City of San Francisco

City of San Jose
City of Santa Monica

City of Oakland
San Mateo County

Publications

California Sustainable Building Task Force Documents

Blueprint
Blueprint Action Items

CIWM B Green Building Publications

Sample
Construction
Documents

...in the following categories:

Design and Construction/Renovation
Building Occupancy
Constr uction/Renovation/Deconstr uction/Demolition

Design and Construction/Renovation

Capital Outlay Budget Change Proposals
Project Scopes and Goals




§ Sustainable Building Goals for Laguna Honda Hospital (MS Word,
240 KB)
Advertisements
§ Capital Area East End Complex (MS Word, 27 KB)
Request for Qualifications (RFQ)
§  Department of General Services (DGS) Science Center (Adobe PDF,
19KB)
§ Natural History Museum of Los Angeles County
§  Scoring sheets for RFQ applicants (Excel, 106 KB)
Request for Proposals (RFP)
§ RFP Scoring Sheets (Excel, 56 KB)
Contract L anguage
Specifications
Reference Specifications for Energy and Resource Efficiency

Building Occupancy

Building Performance
§ DGS Postoccupancy Evaluation (POE) Strategic Plan
Leasing
§ Leasing Policy
§ Management Memo issued by DGS: Written Policy for the
L ocation of State Owned and L eased Offices
§ Leasing Contract
§ DGS, Exhibit B: Outline Specifications (MS Word, 2.5 MB)
Maintenance
§  Environmentally Preferable Janitorial Chemicals Tool Kit
§ Environmentally Preferable Janitorial Chemicals Specification (MS
Word, 105 KB)
§  Environmentally Preferable Cleaning Products Lists
Waste Prevention and Recycling

§  State Agency

§ Loca Government
§ Schools

§ Business

Construction/Renovation/Deconstr uction/Demolition

Construction and Demolition (C& D) Debris Recycling
C&D Ordinances for California Local Government

Training

State Sustainable Building Training Programs




GUIDE TO GREEN BUILDINGS RESOURCES

Green Buildings BC - New Buildings Program

http://www.greenbuildingsbc.com/
Last Updated March 16, 2002

Table of Contents

1.0 Financial and Supporting Resources
2.0 General Resources

2.1 Guidelines

2.2 Whole Building Resources

2.2.1 Whole Building Case Studies

3.0 Ecological Performance Resources: Energy
3.1 Energy Use (E1)

3.2 Energy Source (E2)

3.3 Clean Energy Transport (E3)

3.4 Energy Case Studies

3.4.1 Energy Use Case Studies

3.4.2 Energy Source Case Studies

3.4.3 Clean Energy Transport Case Studies

4.0 Ecoloaqical Performance Resources: Water

4.1 Water Use (Wal)

4.2 Water Filtration (Wa2)

4.3 Human Waste (Wa3)

4.4 Ground Water Recharge (Wa4)

4.5 Water Case Studies

4.5.1 Water Use Case Studies

4.5.2 Water Filtration and Ground Water Recharge Case Studies
4.5.3 Human Waste Case Studies

5.0 Ecological Performance Resources: Landscape
5.1 Integrated Pest Management (L1)

5.2 Green Space (L2)

5.3 Native Plantings and Wildlife Habitat (L3)

5.4 Landscape Case Studies

5.4.1 Green Space Case Studies

5.4.2 Native Plantings And Wildlife Habitat Case Studies
6.0 Ecoloqgical Performance Resources: Materials
6.1 Recycled Materials (M1)

6.2 Efficient Materials (M2)

6.3 Salvaged Materials (M3)

6.5 Durable, Low Maintenance and Healthy Materials (M5)

6.6 Low-Environmental Impact Materials (M6)

6.7 Overall Material Resources




6.8 Material Case Studies
6.8.1 Materials Case Studies

7.0 Ecological Performance Resources: Waste
7.1 Solid Waste (W1)

7.2 Composting Facilities (W2)

7.3 Waste Case Studies

7.3.1 Composting Facilities Case Studies

8.0 Ecological Performance Resources: Construction Practices
8.1 Construction Waste (C1)

8.2 Reuse Topsoil (C2)

8.3 Vegetation and Watercourse Protection (C3)

8.4 Construction Practices Case Studies

8.4.1 Construction Waste Case Studies

9.0. Human Health and Comfort Resources: Indoor Environmental Quality
9.1 Air Pollutant Emissions (IEQ1)

9.2 Mineral and Glass Fibre (IEQ2)

9.3 Outdoor Air Intake (IEQ3)

9.4 Ventilation Effectiveness and Air Filtration (IEQ4)

9.5 System Commissioning and Cleaning (IEQ5)

9.6 Daylighting (IEQ6)

9.7 Overall Indoor Environmental Quality Resources

9.7.1 Air Pollutant Emission Case Studies
9.7.2 Daylighting Case Studies

10.0 Economic Performance Resources
10.1 Life-Cycle Assessment (EC1)

10.1.1 Life-Cycle Case Studies

11.0 Resources for Schools

11.1 Programs for Designers and Owners

11.1.1 Case Studies of Resource-Efficient Schools




Appendix 4

YourHome Technical Manual Contents Page

Produced for the Commonwealth of Australia
By the Institute for Sustainable Futures, University of Technology.
Principal Author Chris Reardon

Minnesota Sustainable Design Guide
Regents of the University of Minnesota, Twin Cities Campus,

College of Architecture and Landscape Architecture



CoNSUMER GUIDE TECHNICAL ManuaL TooLs |

contents

0.0 Intreduction fo Fact Sheets 0.2 Comran Myths 0.4 Index
0.1 Histarical Perspactive 03 EDG

1.0 Passive Design Infroduction 1.6a Insulation Cverview 1.8c Glazing - Temperate

1.1 Design for Climate .40 Insulation Installation 1.8d Glazing - Cool Temperate
1.2 Choasing a site Lée Insulation Cose Sudies 1.8& How ta use WERS

1.3 Crientation 1.7 Therrmal kMass 1.2 shading

1.4 Passive Solar Heating 1.8a Glazing = Overview 1.10 Rating Tools

1.5 Passive Cocling 1.8b Glazing = Hot Humid

2.0 Water Use Intraduction 2.3 Wastewater Re-use 2.6 Water Cass Studies
2.1 Reducing Water Demand 2.4 Slorrrwiater 2.7 Waterless Toilels
2.2 Rainwater 2.5 Outdoor Water Use

3.0 Matericl Uss Infroduction 3.2 Waste Minimisation 3.4 Construction Sylems
3.1 Embodied Energy 3.3 Indoor A Quality 3.5 Biodiversity Cff-site

40 Energy Use Infraduction 4.4 Heating & Cooling 4.8 Wind Systams

4.1 White Goods 4.5 Lighting 4.9 Micro Hydro Systams
4.2 Hot Water Service 4.6 Renewable Electricity Overview  4.10 Batteries ond Inverfers
4.3 Solar Hot Water 4.7 Photovaliaic Syvstems

5.0 Site lssues Introduction 5.2 Sediment Control 5.4 Sustainable Landscape
5.1 Biodiversity Cn-site 5.3 Moise Contral

&0 Other lssuas Infroduction &2 Transport &£.4 The Adaplable House
4.1 Streals & Comrwunilies £.3 Health & Safety

http://vww.yourhome. gov.av'technicalindex.htm (Accessed Oct 2002)
Commonwealth of Australia - Last modified 10 April 2002 A joint initiative of
the Commonwealth government and the design and construction industries.




MINNESOTA SUSTAINABLE DESIGN GUIDE

MINNESOTA SUSTAINABLE DESIGN GUIDE
SCORING SUMBARY
DATE:

PROUJECT:
STRATEGY

PRELD

ESIGH

DESIGH

FINAL

Points
Possible

Targel
Paints

Schem.
Dizsign

Diesign
D

Const.
Docs.

End of
Const.

Diirect Development o Ervironmentally Appropriabe Areas

3

Maintain and Enhance the Biodiversity and Ecology of the Site

Use Microdimate and Erwvironmentally Responsive Site Design Sirategies

Use Mative Tress, Shrub, and Plants

| = | Lo | B | —

Use Rescurce Efficient Modes of Transportation

SITE STRATEGIES TOTAL

B R | B | L

=
Pl

2. 1|Manage Site Water

2. 2|Use Gray Water Systems

2.3|Use Biclogical Waste Trestment Systerms

2.4 |Conserve Building Water Consurmgdion

2.5|Congerve Cooling Tower Water Consumplion

WATER STRATEGIES TOTAL

R Y D TR (2

REDLCE LOADS

2. 1| Optimize Buikding Placement and Configuration for Enargy Performance

2. 2|Optimize Building Enwelope Thermal Performance

3. 3|Provide Daylighting Integrated with Eleciric Lighting Controls

DESK=N EFFICIENT SYSTEMS

2.4 |Provide Efficient Eleciric Lighting Svstems and Controls

2.5 |Maximize Mechanical Svstern Perfommance

3. 6|Use Efficient Equipment and Appliances

USE ENERGY SOURCES WITH LOW EMNVIROMNMENTAL IMPACT

3. 7[Use Renswable or Other Allemative Energy Scurces

SIMULATE TOTAL BUILOING EMERGY LISE

2. 8|Intagrate All Systerrs and Reduce Total Energy Use

EMERGY STRATEGIES TOTAL

12

IMDCOR AR SUALITY

4. 1|Provide a Clean and Healthy Environment

4. 2| Control Meisture to Prevent Microbial Contami nation

Lo

Provide Ample Venfilation for Pollutant Control and Thermal Comfort

(=r 3 [FUy [F)

HLIK

£

AN FACTORS

Provide Appropriate Thermeal Conditions

Provide Effective Lighling

Provide Approprigte Building Acouslic and Vibration Conditions

|| e | e | [
- | ]en | =

Provide Wiews, Viewspace and Conlact with the Matural Ervironment

INTERIOR ENVIRCMMENTAL OUALITY STRATEGIES TOTAL

A | e | Ll | L

RAW MATERIAL EXTRACTION

5. 1]Use Materials with Low Impact During Their Life Cwdes

PRCOLCTION

£.2|Use Savaged and Remarufactured Materials

5. 3|Use Recyeled Content Products snd Maberials

5.4 |Use Materials from Renewable Scurces

DISTRIBUTION

&.5]Use Locally Manufastured Materisls

INSTALLATION

5.6|Use Low ViOC-emitting Materials

LEE

5. T|Use Dursble Materids

EVENTLIAL RELUSE OR RECYLING

£.8|Use Materisls that are Reusable, Recydeable or Biodearsdable

MATERIALS STRATEGIES TOTAL

COMNSERVHIG RESCURCES

&. 1|Reuse Existing Buildings

5. 2| Diesign for Less Material Lse

. 3| Design Builkdings for Adaptakil ity

.4 | Design Buildings for Disassembly

WASTE MAMAGEMENT

&.5|Salvage and Recycle Demclition Waste

6. 6|Reduce and Reswele Construction Waste

6. T|Reduce and Recwle Packaging Waste

6. 8| Reduce and Recyele Waste from Building Usars

&. 9| Reduce and Properly Dispose of Hazardous Wasts

WASTE STRATEGIES TOTAL

GRANDTOTAL

Source: http://www.sustai nabl edesi gngui de.umn.edu/M SD G/text/scoring.pdf




Appendix 5

The NABERS Commercial Rating Assessment of the new
Environmental Technology Centre (ETC) Buildings Complex
Murdoch University

Perth Western Australia

By David Beyer
NABERS Domestic Rating Assessment of

42 Snook Cres Hilton
Perth Western Australia

By David Beyer



The NABERS Commercial Rating Assessment of the new
Environmental Technology Centre (ETC) Buildings Complex.

David Beyer.
Summer 2002.

The new buildings complex at the Environmental Technology Centre (ETC), known as
‘The Waalitj’ islocated at the South Western corner of this 1.7ha site, adjacent to and south of an
existing teaching/seminar room. All buildings have been given a name of local birds in Nyungar,
the language of the local indigenous people.
The new buildings consist of:

New office building and administration centre: Waalitj Mia. ~ 100m?.

New wet |aboratory: Dilaboot Mia. 50m>.

New dry laboratory: Wardung Mia. 50m>.
As part of the new complex the three buildings have been interlinked by a courtyard which is
intended to be used as an activities area and meeting place. This ‘outdoor’ site will make use of
Perth’s moderate climate. The total outdoor areais 200m?.

For the purposes of this assessment a site area that bounds the newly constructed buildings
and linked courtyard will be considered. The area 45m x 24m, runs from the south side of the
existing classroom to the granite retaining wall south of Dilaboot Mia, and from the edge of the
car park planting edge to the granite retaining wall east of : Wardung Mia. This has been done
for a number of reasons.

The new buildings and courtyard were built as an integrated complex. Although they are
not in any way separate from the existing buildings or the ETC site as a whole, none the
less they were designed and constructed as a single project.

Also, the intention of this rating is to assess only the new buildings, which were built on
sustainable principles, as a commercia site. If the existing buildings or the transportable
were to be included there would be an inherent conflict with what this project is
attempting to assess.

Finally, this assessment aims to closely mimic a commercia rating for new buildings
designed and built on the principles of sustainability. As such thisis as a role model and
case study for future projects that may be located in an inner urban location.

Total building area.

New buildings = 200m? + Courtyard area = 200m°= Total built area 400m?.
Total Site areais 45m x 24m = 1080m°.



NABERS score for Heading 1: LAND.
Total score. 25 stars (<3yr old), 20 stars (>3yr old).

LAND deals with issues related to land use and biodiversity. Biodiversity is a measure of the
variety of plants, animals and other organisms that live around the building — high biodiversity
suggests a development that has not caused undue damage to the natural environment.

Score for 1a) Nature of site

Inner urban/ suburban/rural infill: 3 dtars
Score for 1b) Total site area per m? of building
More than 2.0 m? of site per m? of floor area nil stars
Score for 1c) Total site area per person
More than 50 m? per person nil stars
Score for 1d) Area of site planted with beneficial plants
Above 80% any trees, shrubs and bushes 4 stars
Score for 1e) Impermeably paved area of the site
Impermeably paved area 0% 5 stars
TOTAL for Heading 1: LAND 12 Stars
Divide by 5 subheadings

NABERS score for Heading 1: LAND 2.4 Stars

NABERS score for Heading 2: MATERIALS.
Total score. 10 stars (<3yr old), 15 stars (>3 yrsold)

MATERIALS covers some of the environmental impacts of the materials of which the
building is constructed, and ways in which these impacts may be reduced. There are
key issues for choosing materials that MATERIALS does not cover, of which the most

significant are:
Materials with a long life,
Materials with a short distance for transport to your site,

Materials that are as close as possible to their natural state, or least refined.

Score for 2a) Cost of building per m?

Cost up to $750 per m? or EE less than 12.5 GI/m? 4 stars
Score for 2b) Materials types for structure, walls, floors and roof
At least 90% of materials from “best” option 5stars
TOTAL for Heading 2: MATERIALS 9 Stars
Divide by 2 subheadings for buildings under three years old

NABERS score for Heading 2: MATERIALS 4.5 Stars



NABERS score for Heading 3: ENERGY.

Total score 25 stars.
Energy consumption in NABERS is measured in terms of the greenhouse gas emissions created
by the operation of the building

Score for 3a) Energy efficiency

Total energy consumption 0 kWh/m? 5 stars
Score for 3b) Greenhouse emissions of the whole building
Emissions up to 135 kg CO./m?/year 5 stars
Score for 3c) Greenhouse emissions for high performance buildings
Emissions 0 kg CO,/m?/year 5 stars
Score for 3d) Renewable electricity use
100% renewable energy use S stars
Score for 3e) Homes that produce more energy than they consume
Score S stars
TOTAL for Heading 3: ENERGY 25 Stars
Divide by 5 subheadings

NABERS score for Heading 3: ENERGY 5 Stars

NABERS score for Heading 4: WATER.

Total score 10 stars.

Water is increasingly a scarce resource in Australia and the rest of the world. The provision of
water supplies has major impacts on the environment. Collecting water from the roof is one way
of reducing the demand for water from reserves below the ground which are in increasing danger
of becoming depleted

Score for 4a) Water consumption from mains or borehole

Mains water up to 20 m*/person/year - 55 litres/person/day 4 stars
Score for 4b) Source of on-site water supply

Score nil stars
TOTAL for Heading 4: WATER 4 Stars

Divide by 2 subheadings
NABERS score for Heading 4. WATER 2 Stars




NABERS score for Heading 5: INTERIOR.
Total score 20 Stars.

INTERIOR covers issues that affect the quality of the indoor air. Since people spend about 95%
of their timein buildings, it is important that the quality of the air in buildings is high. Indoor air
quality (IAQ) isdirectly related to the kinds of materials and systems used in the building. There
is as yet no simple way of measuring I1AQ, so this subheading has to be prescriptive, a list of

things that should either be there or not be there to achieve good IAQ

Score for 5a) Indoor air quality

Ceramic tile flooring or linoleum fixed with non-toxic adhesive 2 stars
Water based paints/varnish to floors, walls and ceilings (site applied) 1 star
Local air extraction in kitchens, toilets and photocopy areas 1 star
Opening windows to all workplaces 1 star
Mechanical ventilation for fresh air supply 1 star
No smoking allowed in the building 1 star
All furniture and fittings of solid wood from sustainable sources, metal,
and/or glass 1 star
Score for 5b) Workplaces close to window
100% of workplaces within 5 metres of a window 5 stars
Score for 5c¢) Individual control of Lighting
100% of workforce with individual lighting control S stars
TOTAL for Heading 5: INTERIOR 18 Stars
Divide by 3 subheadings

NABERS score for Heading 5: INTERIOR 6 Stars

NABERS score for Heading 6: RESOURCES.
Total score 15 stars.

The large amount of resources put into the provision of buildings means that efficient use of

resources should be acknowledged as having lower environmental impact.

Score for 6a) Total building area per person occupying the building

more than 30 m? per person nil stars
Score for 6b) Use of the building — number of hours per day
up to 12 hours per day 2 stars
Score for 6¢) Use of the building — number of weeks per year
up to 260 days ayear (ie. 5 days aweek, 52 weeks a year) 4 stars
TOTAL for Heading 6: RESOURCES 6 Stars
Divide by 3 subheadings

NABERS score for Heading 6: RESOURCES 2 Stars



NABERS score for Heading 7: TRANSPORT.

Total score 25 stars.
The location of buildings can encourage or discourage the use of more environmentally benign
forms of transport

Score for 7a) Distance to nearest local shop

More than 500 metres walk from building entrance nil stars
Score for 7b) Distance to nearest urban centre
Up to 4 kilometres 4 stars
Score for 7¢) Number of car parks provided on site
More than 1 space per person nil stars
Score for 7d) Distance to public transport
More than 500 metres walk from building entrance nil stars
Score for 7e) Provision for bicycle facilities
Bicycle parking for 100% of building workforce 4 stars
TOTAL for Heading 7: TRANSPORT 8 Stars
Divide by 5 subheadings

NABERS score for Heading 7: TRANSPORT 1.6 Stars

NABERS score for Heading 8: WASTE.

Total score 20 stars.
This heading covers the emissions to the environment (apart from greenhouse gases) resulting
from the use of the building

Score for 8a) Provision of on-site recycling facilities

provision of facilities on-site for collecting paper and card 1 star
provision of facilities on-site for collecting metals 1 star
provision of facilities on-site for collecting plastics 1 star
provision of facilities on site for collecting glass 1 star
provision of facilities on-site for collecting organic materials 1 star
Score for 8b) Provision of local collection of recyclable materials

Local provision for collecting paper and card 1 star
Local provision for collecting metals 1 star
Local provision for collecting plastics 1 star
Local provision for collecting glass 1 star
Local provision for collecting organic materials 1 star
Score for 8c) 100% of waste water treated on site 5 dtars

Score for 8d) Use of more sustainable sewage treatment systems
connection to a sewage treatment system that has no waste outputs (eg. Methane
gas, if produced, isused as afuel; sludge is used for fertiliser; etc.) 3stars

TOTAL for Heading 8: WASTE 18 Stars

Divide by 4 subheadings

NABERS score for Heading 8: WASTE 4.5 Stars



Totals by Heading.

Main Sub- Total Possible Measured Percentage | Average Starsfor
Heading Headings Score. Score Main Heading.
1. Land 5 25 Stars 12 Stars 48% 24
2. Materials 2 10 stars 9 Stars 90% 45
3. Energy 5 25 Stars 25 Stars 100% 5
4, Water 2 10 Stars 4 Stars 40% 2
5. Interior 3(+1) 20 Stars 18 Stars 90% 6
6.Resources 3 15 Stars 6 Stars 40% 2
7. Transport 5 25 Stars 8 Stars 32% 1.6
8. Waste 4 20 Stars 18 Stars 90% 4.5
Totals 30 150 Stars 100 Stars 66%

The NABERS Rating System

Fill in your total scores under each Heading in the list below (the scores from the line
marked TOTAL in the scoring box at the end of each Heading). Then add all eight

scores to get your basic NABERS score.

TOTAL for Heading 1: LAND 12
TOTAL for Heading 2: MATERIALS 9
TOTAL for Heading 3: ENERGY 25
TOTAL for Heading 4: WATER 4
TOTAL for Heading 5: INTERIOR 18
TOTAL for Heading 6: RESOURCES 6
TOTAL for Heading 7: TRANSPORT 8
TOTAL for Heading 8: WASTE 18
BASIC TOTAL 100

Convert to a percentage:

BASIC TOTAL divided by 150, then multiplied by 100

NABERS SCORE

66%




Calculate your NABERS Medal Rating:

You need only to have five stars in four Headings to qualify for NABERS
Platinum, but in all other cases the stars must be earned in all eight headings.

Stars ® 50 45 40 35 30 25 20 15 1.0 05 0

1 X

2

3 X

4. X
5:

6: X
7

8




NABERS Domestic Rating Assessment of
Snook Residence Hilton WA

David Beyer
Summer 2002

Overview

This residential house is situated in the suburb of Hilton, in the City of Fremantle. It is
~bkm east of Fremantle, which is alarge commercial and entertainment centre, and ~25km south
west of Perth CBD. There are small local shopping and commercial areas; supermarkets, post
offices, banks/ATM?®, as well as bus public transport options within 5 minutes walk, or 2 minutes
bike ride of the house.

The origina house design and materials are typical of this suburb, which was developed
through the 1950°. The floor design is, two bedrooms and entrance to south side,
kitchen/dining/living to centre and north west, and bathroom/laundry to north east. Materials are;
timber frame, including stumps, floors, stud walls, ceiling and roof structure. The walls have
asbestos cladding and plaster board lining. The roof is concrete tiles, which are not original.
There was no insulation installed in the original building. There is a brick open fireplace situated
with the house structure.

This type of building has extremely poor thermal capacity; the indoor temperature
fluctuates with the ambient outdoor temperature, with very little thermal lag. The raised
suspended floor contributes to this situation, as does the local topography, which had the west
wall exposed to full summer sun.

Many of these poor design characteristics have since been rectified by an extensive
retrofit and renovation of the existing home by the owner. Included in thisis atwo-room
extension aong the full west side of the original dwelling. The dwelling was purchased for three
main reasons.

0 Location and Community. The suburb islocated inner urban with sufficient public
transport, primary school and shops nearby. It aso has a strong and active
community that support environmental and sustainability initiatives and many of
the lots are being planted with native plant.

o Siteand House features. Due to its favourable orientation for solar access,
including sloping topography inclining to the north west, and appropriate room
zoning.

0 Landscaping. The site also had some established native trees and shrubs as well as
an undulating topography.

Recent sustainability improvements to the original house include:

Improving the passive solar capacity by installing additional windows to the north side of

the house. Insulating the walls was al so undertaken as well as removal of asbestos during

this process.

New R3.5 cellulose fibre insulation has been installed in the celling cavity.

A whirlybird heat extractor installed in the roof tiles.



Aesthetic improvements with the installation of CSR weathertex (reconstituted wood)
exterior cladding to the walls, which also included installation of R1.5 thermofoil
reflective insulation.

A recent home extension saw two new rooms along the western wall of the original house. A
living room is situated on the northern end which has extensive solar access, and a
bedroom/study to the south side A single carport was aso added, which also shades the west
wall from summer sun.. The floor is~1.2m below existing floor level and is accessed by stairs
constructed from reused timber. Externally the extension is blended with the original house in
terms of cladding and rooflines. The extension to the western side of the house has been
undertaken using environmentally sustainable principles where possible. These include:

Extensive re-use of existing windows and doors;

Reused jarrah door frames, window frames and roof and carport timbers,
Collection of excess clay bricks from building sites for walls,

Re-use of hardiflex cladding from the original western wall.

Thermal improvements include:
Bulk insulation in the original west wall, which is now the internal wall, to improve
thermal mass and as a sound barrier;
Insulation of al the external walls using bulk insulation to the south wall and reflective
foil to the west and north walls.
Bulk insulation and astro-foil reflective insulation to the ceiling cavity.
New materialsinclude:
Concrete footings and slab
Cement for brick mortar and wall render
Gyprock lining
Zincalume custom orb roof metal
Electrical wiring. Many fits are reused
The estimated cost of the entire renovation from maximising the use of recycled and
demolition materials as well as the major labour component by the owner amounted to approx.
$A5,000.



HOUSE SPECIFICATIONS
Housearea 126 m?.
Lot area 790m?>.
Original House

Floor area; ~92 m°.

Age ~50 years old. Hilton Park was devel oped and constructed as post war, returned
service state housing.

Description
Topography / Elevation

Dwelling is built on sloping ground, declining to northwest.
Floor to ground: east sideis approx 0.3m, west side is approx 1.2m.

Floor Plan
Open plan to Living/Dining/Kitchen to centre and north. ~50% of floor area.
Two Bedrooms and entrance/passageway to south side.
Bathroom/Laundry to north east side.

Construction
- Timber framed on timber (Jarrah) stumps,

Timber flooring, (Jarrah). No insulation under floor boards.

Asbestos cladding,

Plaster board (gyprock) lining,

Concrete roof tiles.

Ceiling and some wall insulation R4 rating.

North Wall.
Rear of home faces to approx north at bearing ~345°.
The back veranda has a metal roof that is reversed pitched to alow
greater winter solar penetration.
40% glass areaincluding French doors and windows.
Walls have been re-cladded with hardiflex and insulated with R2.0
glass batts.

East and South walls
Both have significant natural shading and do not attract significant
summer sun.
Neither wall isinsulated.
East wall has one window in kitchen, 2.0m? or 8% of total area.
South wall has windows to bedrooms and glass panelled front door
equalling ~30% of wall area.



Roofing
- Tiles, being dark blue concrete attract and hold both summer and

winter heat.

There is no reflective anticon under the tiles, which allows much heat

transference to the roof cavity.

Ceiling has R3 cellulose fibre insulation.

A passive hot air suction vent (Whirly-bird) has been installed.

New Extension

Floor area, 34m?>.

Construction.
Flooring:

0]
0]

Concrete slab on ground, ~1.2m below original house floor.
Finished with Calmarc concrete paint.

Walls:;

o

(0]

o

Reverse brick veneer. Internal walls constructed of salvaged verticore bricks with
cream cement render and finished with clear Calmarc sealer.

Hardiflex and weathertex cladding over 50mm pine battens, finished with commercial
acrylic paint.

Cavity islined with R1.5 thermo-foil reflective insulation (with double air cavity) to
west and north. South wall isinsulated with R2.0 reused glass batts.

Roof / Ceiling.

o

(0]
0]
(0]

Ceiling is pitched with the roof ~16° with 230mm cavity

Ceiling has Gyprock lining with R2.0 reused fiberglass batts.

Roof is custom orb zincalume.

R2.5 Astro-foil insulation to underside of roof battens. Note: there are air cavities
between the bulk insulation, the astro-foil and the roof sheets.

Walls.

o

o

South wall has reused aluminium dliding door, ~ 45% of wall area. The
aluminium gaps have been sealed with insulation.

West wall has one door opening that is shaded from summer sun. This door was
included for the dual purpose of access and to alow cross flow ventilation. ~ 6% of
wall area.

South wall has reused timber casement window to maintain consistency with
existing house, ~25% of wall area.



NABERS score for Heading 1: LAND.
Total score 25 Stars (<3yr old) or 20 Stars (>3yr old).

LAND covers the impact that the building has on the land, and on the possible variety of
animal and plant species that live there. Any building takes land away from the natural
environment, the LAND heading looks at how the building's impact is minimised.

Score for 1a) Nature of site (buildings under three years old only) N/A
Score for 1b) Total site area per m? of building
More than 5 m? of site per m? of floor area nil stars
Score for 1c) Total site area per person
Up to 75 m? per person nil stars
Score for 1d) Area of site planted with beneficial plants
Above 80% local plants or food plants 5 stars
Score for 1e) Impermeably paved area of the site
Up to 20% 4 stars
TOTAL for Heading 1: LAND 9 Stars
Divide by 4 subheadings for buildings over 3 years old

NABERS score for Heading 1: LAND 2.3 Stars

NABERS score for Heading 2: MATERIALS.
Total score.15 Stars (>3yr old).

MATERIALS covers some of the environmental impacts of the materials of which the
building is constructed, and ways in which these impacts may be reduced. There are
key issues for choosing materials that MATERIALS does not cover, of which the most

significant are:
Materials with a long life,
Materials with a short distance for transport to your site,

Materials that are as close as possible to their natural state, or least refined.

Score for 2a) Cost of building per m?

Cost up to $750 per m? or EE less than 12.5 GJ/m? 4 stars
Score for 2b) Materials types for structure, walls, floors and roofs  N/A
Score for 2c¢) Age of building
Up to 60 years 2 stars
Score for 2d) Time since last major renovation
Less than 1 year nil stars
TOTAL for Heading 2: MATERIALS 6 Stars
Divide by 3 subheadings for building over three years old

NABERS score for Heading 2: MATERIALS 2 Stars



NABERS score for Heading 3: ENERGY.

Total score 25 Stars.

ENERGY measures the energy-related emissions that are caused by the building. The
emissions of greenhouse gases as a result of the burning of fossil fuels to supply
energy to buildings are a large part of Australia's contribution to climate change. Homes
cause a greater proportion of these emissions than do commercial buildings. Fuels may
be used directly, (gas, coal or oil), or they may be burned in power stations to make
electricity.

Score 3a) Energy efficiency

Total energy consumption up to 50 kWh/m? 4 stars
Score 3b) Greenhouse emissions of the whole building
Emissions up to 135 kg CO,/m?%/year 5 stars
Score 3c) Greenhouse emissions for high performance buildings
Emissions up to 30 kg CO,/m?/year 4 stars
Score 3d) Renewable electricity use
No renewable energy use nil stars
Score 3e) Homes that produce more energy than they consume
nil stars

TOTAL for Heading 3: ENERGY 13 Stars
Divide by 5 subheadings

NABERS score for Heading 3: ENERGY 2.6 Stars

NABERS score for Heading 4: WATER.

Total score 10 Stars.

WATER considers the impact of a home's water consumption, and the sources of the
water used. Water is increasingly a scarce resource in Australia and the rest of the
world. Supplies are being taken from reserves below the ground, which are becoming
depleted as they are not refilled as fast as the water is being extracted.

Perth average consumption = 335,000 Litres = 367 Lt/day/person (2.5 people/house)
Snook average (1999-2002) = 126,000 Litres = 173 Lt/day/person

Score for 4a) Water consumption from mains or borehole

Consumption above 50 m®/person/year - 135 Lt/person/day nil stars
Score for 4b) Source of on-site water supply

No water supplied from on-site sources nil stars
TOTAL for Heading 4: WATER Nil Stars

Divide by 2 subheadings

NABERS score for Heading 4. WATER Nil Stars



NABERS score for Heading 5: INTERIOR.

Total score 10 Stars.

INTERIOR covers issues that affect the quality of the indoor air. Since people spend
about 95% of their time in buildings, it is important that the quality of the air in buildings
is high. Indoor air quality (IAQ) is directly related to the kinds of materials and systems
used in the building. There is as yet no simple way of measuring IAQ, so this
subheading has to be prescriptive, a list of things that should either be there or not be
there to achieve good IAQ.

Score for 5a) Indoor air quality

Water based paints/varnish to floors, walls and ceilings (site applied) 1 star

Extractor fans + door and window vents in kit, bathrm, toilets 2 stars

No smoking allowed in the home 2 stars

TOTAL for Heading 5: INTERIOR 5 Stars
NABERS score for Heading 5: INTERIOR 5 Stars

NABERS score for Heading 6: RESOURCES.

Total score 10 Stars.
Society uses a large amount of resources to create its buildings. Resources considers
how effectively it exploits these resources in terms of overall efficiency of use.

Score for 6a) Total building area per person living in the building

Up to 60 m? per person 1 star
Score for 6b) Use of the building — number of weeks per year

365 days a year (7 days a week, 52 weeks — full-time) 5 stars
TOTAL for Heading 6: RESOURCES 6 Stars

Divide by 2 subheadings

NABERS score for Heading 6: RESOURCES 3 Stars



NABERS score for Heading 7: TRANSPORT.
Total score 30 Stars.

The impact of transport on the environment in Australia is greater than that of buildings
in terms of day-to-day greenhouse emissions. Much of society's demand for transport is
created by the way we build and locate our buildings and settlements. The first 3
subheadings look at the ways in which demand for transport could be reduced by
appropriate decisions on location. The next 3 look at ways in which a household might
try to reduce its transport-related greenhouse emissions in terms of behaviour.

Score for 7a) Distance to nearest local shop

Up to 400 metres walk from front door 2 stars
Score 7b) Distance to nearest local supermarket/bank/post office
Less than 2 kilometres 5 stars
Score for 7¢) Distance to nearest urban centre
Up to 4 kilometres 4 stars
Score for 7d) Percentage using alternative transport
More than 50% using bus/tram 4 stars
Score for 7e) Total engine capacity
More than 1000 cc per person nil stars
Score for 7f) Total km per year driven by the household
Up to 7,500 kms per year 3 stars
TOTAL for Heading 7: TRANSPORT 18 Stars
Divide by 6 subheadings
NABERS score for Heading 7: TRANSPORT 3 Stars
NABERS score for Heading 8: WASTE.
Total score 20 Stars.
Score for 8a) Use of on-site composting facilities
All organic garden waste and food waste appropriately composted 5 stars
Score for 8b) Provision of on-site recycling facilities
Use of on-site recycling facilities 5 stars
Score for 8c) Provision of local collection of recyclable materials
Provision of local collection of recyclable materials 5 stars
Score for 8d) Use of more sustainable sewage treatment systems
Use of more sustainable sewage treatment nil stars
TOTAL for Heading 8: WASTE 15 Stars
Divide by 4 subheadings
NABERS score for Heading 8: WASTE 4 Stars



Totals by Heading.

Main Sub- Total Possible | Measured | Percentage | Average Starsfor
Heading Headings Score. Score Main Heading.
1. Land 4 20 Stars. 9 Stars. 45% 2.3
2. Materials 3 15 stars. 6 Stars. 40% 2
3. Energy 5 25 Stars. 13 Stars. 52% 2.6
4. Water 2 10 Stars. 0 Stars. 0% Nil
5. Interior 1(1+1) 10 Stars. 5 Stars. 50% 5
6.Resources 2 10 Stars. 6 Stars. 60% 3
7. Transport 6 30 Stars. 18 Stars. 60% 3
8. Waste 4 20 Stars. 15 Stars. 75% 4
Totals 28 140 Stars. 72 Stars. 51%

The NABERS Rating System

Fill in your total scores under each Heading in the list below (the scores from the line
marked TOTAL in the scoring box at the end of each Heading). Then add all eight
scores to get your basic NABERS score.

TOTAL for Heading 1: LAND 9 Stars
TOTAL for Heading 2: MATERIALS 6 Stars
TOTAL for Heading 3: ENERGY 13 Stars
TOTAL for Heading 4: WATER 0 Stars
TOTAL for Heading 5: INTERIOR 5 Stars
TOTAL for Heading 6: RESOURCES 6 Stars
TOTAL for Heading 7: TRANSPORT 18 Stars
TOTAL for Heading 8: WASTE 15 Stars
BASIC TOTAL 72 STARS

Convert to a percentage:

BASIC TOTAL divided by 140, then multiplied by 100
51 %NABERS SCORE



Calculate your NABERS Medal Rating:

You need only to have five stars in four Headings to qualify for NABERS
Platinum, but in all other cases the stars must be earned in all eight headings.

Stars ® 5.0 45 40 35 30 25 20 15 1.0 05 0
: X

X

X

1
2
3
4.
5:
6.
7
8
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SUSTAINABLE BUILDING and CONSTRUCTION.

Initiatives and Regulatory Optionstowards a
Sustainable Planning, Building, Design and Construction Sector
in Western Australia.

Background Discussion Paper for the
Western Australia State Sustainability Strategy (SSS)

David Beyer
July 2002

This discussion paper concerns the processes and essential elements of the built
environment and suggests that they can operate in a supportive and synergistic manner to achieve
asustainable living environment. In recognition that there are already moves within various parts
of the building and construction sector to create a sustainable built form, and that there is strong
community interest in sustainable living, the main focusis on the role of the Western Australian
State Government in supporting these moves.

(Note. This paper is abridged from the original document, and only contains Pgs 8-12)

Thereisavery clear commitment to sustainability from elements of all stakeholder groups
including government agencies. Many industry and community associations have strategies and
plans that specifically suggest government support for initiatives to promote change for
sustainability in their sector. Although many of the programs and initiatives are targeting energy
efficiency and consumption as a response to global warming, nonethel ess they contain many of
the broad principles of sustainability aswell. This section will highlight the key initiatives and
programs from key stakeholder groups that are currently in operation.

Government (Federal)

There are many programs that have resulted from the work of the federally funded Australian
Greenhouse Office * and Environment Australia?, which are aimed at achieving attitudinal,
behavioural and operational change in government, industry and the community.

The AGO is assisting to reform the Building and Construction Sector (BCS), including
the Home Residential Sector (HRS). The primary focus of this reform is to reduce carbon
emissions by creating more energy efficient buildings as well as improving occupant behaviour
within the home.

Although many of their initiatives are greenhouse related, they link directly into the
principles of ecological sustainable development (ESD). Relevant information in regards to BCS
includes:

Building Efficiency (http://www.greenhouse.gov.au/energyefficiency/building)
Appliances and Equipment. (http://www.greenhouse.gov.au/energyefficiency/appliances)

! Australian Greenhouse Office. http://www.greenhouse.gov.au
% Environment Australia. http://www.ea.gov.au



Environment Australia (EA) is closely aligned to the work of the AGO in the context of
building and construction. Their Sustainable Industries Branch® has a strong focus on the
construction industry as a key way of introducing sustainability principlesinto mainstream
society. To date some of its programs include:

0 Waste Wise Construction Program
http://www.ea.gov.au/industry/waste/construction/wastewise

o HIA PATHE Program (see below) http://www.hia.asn.au

0 LCA Project with RMIT (see below) http://buildlca.rmit.edu.au/

o National Australian Building Environmental Rating System (NABERS).
http://www.ea.gov.au/industry/waste/construction/abers

0 Recycled Concrete and Masonry
http://www.ea.gov.au/industry/waste/construction/concrete

0 Your Home - The Good Residential Design Guide (see below)
http://www.yourhome.gov.au/

Its also has numerous publications which promote sustainable practice including:
o0 Environmental Management System (EMS) model guide for Commonwealth Agencies
http://www.ea.gov.au/industry/sustai nabl e/greening-govt/ems.html

o Environmental Management System for private sector businesses
http://www.ea.gov.au/industry/eecp/tool s/tool s2.html

0 Green Procurement Guide  http://www.ea.gov.au/industry/sustai nable/greening-govt
0 Eco-efficiency.
http://www.ea.gov.au/industry/eecp/tool s'tool s12.html
0 Environmental Labeling.
http://www.ea.gov.au/industry/eecp/tool s'tool s8.html
o Framework for Public Environmental Reporting to suit Australian organisations and local
requirements.
http://www.ea.gov.au/industry/eecp/publications/per.html
0 A Green Office Guide to assist in the purchasing of energy efficient office equipment.
http://www.ea.gov.au/industry/sustai nabl e/greeni ng-govt/green-office-
guide.html

The CSIRO Division of Building Construction & Engineering “also have initiatives for
sustainable building and construction.

Three key programsthat link all areas of the BCS are Y our Home, GreenSmart, and Cool
Communities.

0 TheYour Home technica manual developed and produced by Environment Australia
(EA) and Australian Greenhouse Office (AGO) in 2001 is a definitive design and
construction kit that gives comprehensive information on all aspects of sustainable
housing and is appropriate for use by both professionals and the public.
(http://www.yourhome.com.au)

® Environment Australia, Sustainable Industries Branch. http://www.environet.ea.gov.au
* CSIRO Building Construction & Engineering. http://www.dbce.csiro.au/index.cfm




0 GreenSmart isan industry based initiative that resulted from a partnership involving the
Housing Industry Association (HIA)®, the AGO and EA. Its aims are to promote
increased energy efficiency, minimise waste and encourage better environmental
management at each stage of manufacture, design, and construction process. GreenSmart
includes professional training and accreditation, which requires a code of conduct and
compliance with an annual update, industry networking through forums, and newsletters,
and best practice awards and case studies. (See Landcorp below.). GreenSmart isan
example of appropriate implementation achieving recognisable change.
(http://www.greensmart.com.au )

0 Cool Communities, an AGO sponsored program, is a public focused greenhouse
initiative that aimsto bring greater awareness and behavioural change into the residential
home.. (http://www.greenhouse.gov.au/coolcommunities).

Government. (State).Western Australia

The Department for Planning and Infrastructure (DPI)®, has devel oped the Liveable Neighbourhoods
community design code. Recognised internationally as a model of best practice in planning and
subdivision development, this performance based code can be used as a more sustainable
aternative to the existing ‘development control policies’ in that it has the potential to create a
structural urban framework that should help to reduce car dependence, increase lot and housing
variety, and facilitate access to Perth's public transport system. A trial Liveable Neighbourhoods
policy will be evaluated in late 2002. Statement of Planning Policy No.8 (SPP8) draws together
existing state and regional planning policies in a guidance framework that aims “to provide for
the fair, orderly, economic and sustainable use and development of land”” although within the
context of sustainability the level of implementation is not explicit.

Residential Design Codes or R-codes are used to guide and plan residential development are
incorporated in local government town planning schemes. The R-Codes have been under review
since 1999. Draft changes include; greater reliance on performance criteria, moderate density
increases and distinctions for inner and outer urban living, restrictions on overshadowing, limits
on building heights. The Future Perth project aims to give a strategic planning direction for the
metropolitan region for the next 10-20 years.
The DPI isacritical player in facilitating a mor e sustainable urban and built form
and can play a more dynamic rolein defining both green field and
infill development in a mor e sustainable way.

The Department of Housing and Works (DHW)?, through its Office of Policy and Planning
(OPP)?, is currently writing the Housing Strategy WA. This document has yet to address specific
sustainability criteriathough it states that “the Housing Strategy has embraced the three areas of

® Housing Industry Association (HIA). http;//www.hia.asn.au

® Department for Planning and Infrastructure (DPI). http://www.planning.wa.gov.au/

"WAPC, 2000 Satement of Planning Policy No.8 : State Planning Framework Policy (variation No.1) Prepared
under section 5AA of the Town Planning and Development Act 1928 (as amended) by the WAPC and
Issued with approval of the Minister for Planning and His Excellency the Governor.

® Department of Housing and Works (DHW). http://www.dhw.wa.gov.au

® Office of Policy and Planning (OPP). http://www.ohp.dhw.wa.gov.au




the triple bottom line approach i.e. social, economic, and environment.”*° Landstart is charged
with the development of surplus government land predominately for first homebuyers who often
take advantage of the government sponsored K eystart home loan scheme.
These agencies within DHW have great potential to influence sustainable housing for
the socially disadvantaged in terms of location and housing product.

Landcorp™ is creating a more sustainable approach to housing development. The main
interest of Landcorp is the development of surplus government land whilst attaining social and
financia returnsto the state. A current Landcorp project, located at Atwell South in the City of
Cockburn is being devel oped with many sustainability principles. Atwell South has been
designed to Liveable Neighbourhoods and GreenSmart principles.

Accordingly Landcor p, being an agency similar to DHW, iswell positioned
to become a market leader in setting higher standards
of sustainability for land development and building.

The Department of Environment, Water and Catchment Protection (DEWCP)?, has
attempted to influence waste management through WA ste 2020 which outlines a programme to
eliminate waste to landfill by 2020.

Sustainability covenants that cover the entire production and user life cycle stages from
mining to post consumer are recent developments that DEWCP should develop for
implementation.

DEWCP ismost appropriate State Gover nment agency for applying influence over the
materials component of the BCS. One possible mechanism is a sustainability covenant.

Sustainable Energy Development Office (SEDO)™ provides technical, financial and
educational support for a variety of programs, including those associated with and similar to the
AGO and EA. SEDO isaso aiming to implement First Rate which is a Victorian based home
energy rating system.

In terms of the energy component of sustainability SEDO can promote initiatives for
changein this state within other gover nment agencies, and in industry and the community.

The Department of Local Government has the Building Control Section, which is mainly
responsible for issuesin building regulation and in light of current and proposed reviews within
the BCA, this agency may take on amore influential role in supporting the sustainable building
and construction transition.

The Western Australian Local Government Association (WALGA)™ is the representative
voicein W.A. and exerts influence on how policy decisions are made that affect Local
Government. It has a number of policies relating to building and land use (planning) and a
Sustainability and Environment policy. It also has a document which set out Proposals for a
Building Act for Western Australiathat proposes the concept of private certification of building
surveyors for housing approvals.

WALGA, like many associations, can play both arepresentative and an influential role
by clearly enunciating policies and initiatives for change.

19 Office of Policy and Planning 2001 Housing Srategy WA: Conceptual Framework and Methodology, published
by the Department of Housing and Work. http://www.ohp.dhw.wa.gov.au

| andcorp. http://www.landcorp.wa.gov.au

12 Department of Environment, Water and Catchment Protection (DEWCP). http://www.environ.wa.gov.au

'3 Sustainable Energy Development Office (SEDO). http://www.sedo.energy.wa.gov.au

4 Western Australian Local Government Association (WALGA). http://www.walga.asn.au




Government. (State) Eastern

Similar to SEDO in W.A, other state government agencies offer a number of energy
related programs and initiatives. Specific to the HCS are various information packages that
detail the process for designing, constructing and occupying adwelling. As yet no
government based initiative such as these existsin W.A. The key programs include;

0 Energy Smart Building (Sustainable Development Authority of Victoria)

http://www.seav.vic.gov.au/building/index.html

0 GetSmart Homes.(Housing Tasmania.)

http://www.dhhs.tas.gov.au/housing/partners/buil derscontractors/

0 Smart Housing.(Dept of Housing) Queensland)

http://www.smarthousing.gld.gov.au/

o ESD Fit-out Guide for Office Accommodation.(Dept of Public Works, Queensland)

http://www.build.qgld.gov.au/aps/aps.htm

0 Environmental Performance Guide for Buildings (Dept of Public Works and Services,

NSW)
http://asset.gov.com.au/environmentguide/ehp/frameset.htm

Industry

Industry based initiatives are usually resultant from either government support or amore
individual ethical response to ecological issues as well as an attempt to stimulate best practice.
Some of these initiatives fall into the category of action based, whilst others are position papers
or vision and mission statements.

The Housing Industry Association (HIA)* isanational body that is actively involved in
sustainabl e housing through programs and recommendations. Amongst its recent position
statements and documents are its National Housing Plan (2001) and the Better Living
Environments (2002). Both these papers propose a nationa housing approach to deal with
economic and social impacts of housing. Better Living Environments sets out areform agenda
for the planning approval systemsfor residential development. The HIA has an action-orientated
initiative in GreenSmart. Although voluntary, this program requires a commitment from
accredited participants but has no mechanism to enforce compliance other than non-renewal of
accreditation. The HIA also offers areduced interest rate home loan in conjunction with the
Macquarie bank for new and existing homes. The GreenSmart Home Loan offers clientsa
reduced home loan interest rate, up to 0.4%less than major banks, plus other incentivesif the
home has proven energy efficiency features, such as those included in the GreenSmart and Y our
Home guidelines. (See financing below.)

The Royal Australian Institute of Architects (RAIA)™ is committed to sustainability and has
anumber of policy and educational initiatives to support its position. Its Code of Professional
Conduct, Environmental Policy, and Sustainability Policy reaffirm the responsibility of the
architectural profession to contribute to the quality and sustainability of the natural and built
environments. They also publish a quarterly Environment Design Guide, which is produced by
the Australian Council of Building Design Professions (BDP). This publication aims to increase

!> Housing Industry Association (HIA). http://www.hia.asn.au/
'® Royal Australian Institute of Architects. http://www.raia.com.au/




awareness on environmental design for a wide-ranging audience including architects, engineers,
landscape architects, planners and quantity surveyors, in addition to local government and
educational bodies.

The local Western Australian chapter recently published a ‘Proposed Policy on the Built
Environment for Adoption by the W.A. State Government” and calls on the government to
“become aleader in policy toward the built environment.”*’

Similar positions, aims, visions and policy statements as these are held for the following
associations. All support ESD principles and practices, including improvements in planning, sub-
division development, and design.

Australian Council of Building Design Professionals (BDP)
http://www.bdp.asn.au

Building Designers Association of Australia (BDAA)
http://www.bdaa.com.au

Australian Building Energy Council (ABEC)
http://www.abec.com.au

Royal Australian Planning Institute (RAPI).
http://www.rapi.com.au

Australian Housing and Urban Research Institute Limited (AHURI)
http://www.ahuri.edu.au

Thisis not intended to be a definitive list of organisations that are involved in sustainability.
Similarly, there are numerous educational and community groups that are active in sustainable
housing in W.A including;

UNEP-1ETC Environmental Technology Centre, Murdoch University.

http://wwwies.murdoch.edu.au/etc/

Centre for Organic Waste Management, Murdoch University.

http://cowm.murdoch.edu.au/

Institute for Sustainability & Technology Policy, Murdoch University.

http://wwwistp.murdoch.edu.au/

Centre for Cleaner Production, Curtin University.

http://cleanerproduction.curtin.edu.au/

School of Architecture, Construction and Planning, Curtin University.

http://www.humanities.curtin.edu.au

School of Architecture and Fine Arts. University of Western Australia.

http://www.safa.uwa.edu.au/

Conservation Council of WA. http://www.conservationwa.asn.au/

Permaculture Association of W A. http://www.eepo.com.au/permalpawal

o (Royal Australian Ingtitute of Architects, W.A Chapter, 2002. Proposed Policy on the Built Environment for
Adoption by the W.A. Sate Government.





