Towards an Effective Energy Labelling
Programme for Commercial Buildings: A
Comparative Evaluation of the Green
Buildings for Africa Programme in relation to

International Experience

Marloes Wilhelmina Reinink

A dissertation submitted to the Faculty of Enginsgand
the Built Environment, University of Witwatersrand,
fulfilment of the requirements for the Degree ofdia of

Architecture

Johannesburg, 2007



Declaration

| declare that this thesis is my own, unaided wdris being
submitted for the Degree of Master of Architectunr¢éhe
University of Witwatersrand, Johannesburg. It haisheen
submitted before for any degree or examinatiomwna@ther

university.

Signed

On of year




Abstract

International experience indicates that energylliaigeorogrammes are rapidly
evolving as a valuable tool for energy efficieneyageness and practice in the
built environment. Four years after the launchhef $outh African labelling
programme, Green Buildings for AfricagfA), it became evident that
implementation was not successful. This study eatakithe contribution of a
range of factors towards the sustained implemamatnd uptake of energy
labelling programmes for commercial buildings basec comparative appraisal
of relevant international case studies anddsfa. The analytical process is based
on three types of energy labelling categories (ratorgt energy audit, voluntary
energy audit and voluntary benchmarking schemewaaodategories of factors
(contextual and programme-specific). The key figdsthat government
involvement and support is critical, if not a piuesite, for successful roll-out of
an energy labelling programme. Key recommendagdhat a local programme

be initially based on a voluntary benchmark progrearapproach.
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| ntroduction

1.1 Background

In 1971, the Club of Rome published the report “Lhmaits to Growth” in which
they captured the western nations’ concern foethgronment. Industrialisation
and exponential growth in resource consumptionramdan population seriously
jeopardised the continued existence of a safetthealean and diverse
environment (Hattingh 2002). In 1979, during thesEWorld Climate
Convention, scientific evidence of human interfeeewith the climate was
presented to the international public arena (UNFQ0Q5a). The Second World
Climate Convention in 1990 called for the creatdmn international treaty,
which resulted in the development of the Unitedidiet Framework Convention
on Climate Change (UNFCCC). The convention was egéar signature at the
Earth Summit in Rio de Janeiro, Brazil in 1992. Thavention provides a
framework for intergovernmental efforts to tackie thallenge posed by climate
change (UNFCCC 2005b).

Climate change or global warming is caused by smed emission and
atmospheric accumulation of greenhouse gases,spedtially carbon dioxide
(CO,). CQO, is generated when burning fossil fuels, such a§ od and natural
gas. To reduce or stabilise the levels o,@Qthe atmosphere, people have to
minimise energy consumption, use energy more effity and switch to

renewable forms of energy in all economic sectors.

By signing the UNFCCC convention, world leaders natted themselves to

stabilise the concentration of greenhouse gaseeiatmosphere. The convention
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came into force in 1994 and the almost worldwideniership indicates the
relevance of the climate change issue. The KyodtoBol, initiated in 1997, is an
addition to the convention and has legally bindimgasures. The protocol states
that countries should reduce emissions of greerghgases with an average of
5.2% in the period 2008 to 2012 with base year {@B0FCCC 2005). The
protocol came into force on February 16, 2005, tyidays after 55 Annex |
parties, which are responsible for 55% of the total &ission, had ratified the
protocol (UNFCCC 2005).

South Africa ratified the convention on August 2997 and the protocol on July
31, 2002, and is categorised as a Non-Annex | eeldping country, which

means that it is not compelled to actively redineegreenhouse gas emissions.
Although legal interventions are only applicablédtanex | countries, the non-
Annex | countries are required to report on nati@maissions and are encouraged

to consider climate change issues in their natipohties (EIA 2004).

1.2 Energy in South Africa

South Africa has a very energy intensive econoinyas responsible for 301.48
million metric tons of Carbon Dioxide (GPin 2002, which is 40.6% of Africa’s
total CQ emissions, and 0.1% of the total world emissi@ME 2002; IEA
2004). South Africa’s C@emission per capita (6.65 ton per capita) is inett
high compared to other African countries, but lotem most developed

countries, due to lower levels of automobile antchb@ppliances per capita and

1 The 189 participating parties have different cornmeitits towards the objectives of the
convention. Classification is according to theirdis of economic developmertnnex | parties
consist of developed countries and economies itsitian (Eastern and Central Europe). They

have to submit regular reports on implementati@gprss and status of greenhouse gas emissions.
Non-Annex | partieare all other countries that are not included iméx |. These are mostly
developing countries. They have commitments buefespecific obligationsAnnex Il partiesare

a subset of Annex |, and consists of 24 highly tied countries. They are additionally required

to (financially) support the developing countriagheir efforts to reduce greenhouse gas
emissions (UNFCC 2005b).
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higher consumption of non-commercial energy (wood paraffin). South
Africa’s CO; intensitywas 0.75 kg C&GDP PPP US$95, which is not only one
of the highest in Africa, but also worldwide. Acdorg to the Department of
Minerals and Energy (DME) there are two reasonshisrinefficient energy
consumption. Firstly, South Africa has an energgiisive economy, which relies
on coal reserves for primary energy supply. Segohollv energy prices give rise
to a lack of awareness and do not give an incefbivenergy efficient measures
(DME 2005). South Africa is one of the four cheapdsctricity producers and
has the lowest energy prices in the world (IEA 2004

Currently, Eskom is producing 95% of the electyigenerated in the country.
However, as pointed out in the Energy Efficiencsatgy (DME 2005) the
existing power generation capacity will be insuéitt to meet the demand in
2007-2012. This has been confirmed by Eberhard4R@do states that South
Africa will experience serious energy supply probdeunless a new energy policy
is implemented. Operational generating capacityanth Africa currently totals
just over 37 000 MW and the electricity consumpi®estimated to be growing
at 1 000 MW per annum (Nortje 2005). Current enaffigiency and demand
side management targets are for approximately 180pdr annum, which is a
net growth of more or less 850 MW a year, outstrigmxisting national supply
capacity around 2006/2007. This will affect futereergy prices in South Africa,
which are based on the costs of new productionaitypand on the real costs of
the distribution network to be able to deliver gyeto consumers (Africon 2005).

1.3 Energy Efficiency in the Built Environment

The South African Government, through the DME retses that South Africa
should work towards energy efficiency in all ecomosectors. The South African
White Paper on Energy Policy states:
“Significant potential exists for energy efficienoyprovements in South Africa.
In developing policies to achieve greater efficieatenergy use, government is
mindful of the need to overcome shortcomings inggnmarkets. Government

will create an energy efficiency consciousnessenmmburage energy efficiency
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in commerce and industry, will establish energigieficy norms and standards
for commercial buildings and industrial equipmentlavoluntary guidelines for
the thermal performance of housing. Targets fougstdal and commercial

energy efficiency improvements will be set and taed.” (DME 1998a)

DME developed and published the South African Epéifficiency Strategy
2005, taking its mandate from the White Paper oergnPolicy (DME 1998a).
The strategy sets energy efficiency targets foingefeconomic sectors, namely
the industrial and mining sector programme; comméeand public buildings
sector programme; residential sector programmetrangport sector programme.

DME recognises that commercial and public buildiogs significantly contribute
to the reduction of GHG emissions and securingaggcdlly sustainable
development. In South Africa, the built environmentesponsible for 21% of the
total energy consumption (DME 2005). Although comerad and public
buildings are responsible for only 4% of the taaérgy consumption in South
Africa®, significant energy savings can be made (DME 2008 Energy
Efficiency Strategy (DME 2005) sets the targetdommercial and public
buildings at 15% reduction against the projectestgy consumption in 2015.
Energy in this sector is used for lighting systé@®6), HVAC systems (47%)
and other (27%) (e.g. office equipment). Low-caoxl enedium-cost technical
interventions can reduce energy consumption by@&-@8robler and Singh
1999).

Government bodies usually have a range of instrisrterpromote and stimulate
energy efficiency in commercial and public buildsngmplementation

instruments can be divided into four categories)elg regulatory instruments

(e.g. laws, decrees, regulations), fiscal instruiéang. taxes, customs), economic
instruments (e.g. subsidies, pricing policies) eochmunication instruments (e.g.

information tools, awareness campaigns, labelloigemes) (Kuijsters 2004;

2 According to DME’s building classification, comneéal and public buildings cover public

buildings, office buildings, financial institutionshops, recreation, and educational buildings
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OECD 2003; Van Egmond 2001). Research (Kuijste@20ECD 2003)

showed that policy implementation can be effectiven using a variety of
instruments. Regulations can be a very effectiraegy to make buildings more
energy efficient. However, they only set minimumnstards and are usually
limited to new buildings. Furthermore, regulati@osnot stimulate innovative
behaviour and best practice achievements. To aem&aximum performance,
effective policy should therefore consist of a camakion of regulatory
instruments and non-regulatory instruments to imprenergy efficiency of both
new and existing buildings (which are not covergadgulations) (Kuijsters 2004;
OECD 2003).

In South Africa, specific legislation and regulatsaregarding energy efficiency in
buildings do not yet exist. DME started in 1997htihe development of the
‘South Africa Energy and Demand Efficiency GuideBnSAEDES)’ (DME
1998b). However, a SAEDES pilot study indicated tha guideline was not
user-friendly and empowering legislation is neetteshake the guideline
effective (Parsons 2004). The DME mandated thelSafrican Bureau of
Standards (SABS) to develop a South African Nati@tandard ‘SANS 0204
Energy Standard for Buildings with mechanicallyistesl ventilation systems’,
which is based on the SAEDES guideline. This stethdaeds to ensure that
energy efficiency becomes integrated in new bugdjrand will be included in the

National Buildings Regulations as proposed in thergy strategy.

Fiscal and economic incentives to support investmenenergy efficiency are
limited. The energy strategy indicates that itiffallt to justify financial support
from the government for energy efficiency when ¢hare so many other pressing
social and economic needs (DME 2005).

Communication instruments, such as labelling sclsetherefore play an
important role in the implementation of energy@éncy in buildings. Labelling
schemes for buildings are programmes that assedalagl the energy

performance of a building for building owners andénants. Labelling is often
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referred to as certification or rating. The ratilenia that the label provides the
building owner with information regarding the engpgerformance of the building,
which consequently should be a motivation for tbhiéding owner to improve the
energy performance when the performance is defi¢i¢enderson et al. 2001).
Furthermore, a labelling scheme can rate or bendhtha energy performance to

be able to compare the performance with similaldings.

In South Africa, there was a programme that carebegnised as a voluntary
labelling programme, namely the Green BuildingsAbica (GsfA). In 1997, the
GBfA was initiated by the CSIR in South Africa. Althdutihhe programme did not
promote itself as a labelling programme, the preessnvolved are equivalent to
labelling processes. The objective of the programua ‘to develop the
infrastructure and resources to overcome the irdtional, financial and
institutional barriers that are inhibiting the apption of cost effective energy
efficiency measures in the commercial sector’ (Ggoand Singh 1999, p.188).
Four years after the launch in 1997, it becameestithat the implementation of

theGBfA was not successful in South Africa. The programsmauirently inactive.

In addition, there is a programme in developmeat tlan be recognised as a
mandatory labelling programme. As part of the epefficiency strategy for
commercial and public buildings, DME wants to deyeand implement
mandatory energy audits (DME 2005). However, thesltgoment process only
started recently and intends to be ready for implaation in 2015

1.4 Defining the Research

Although no study has scientifically proven thaergy labelling schemes
motivate building owners to improve the energy perfance of their buildings,
existing studies show a large difference in eng@gyormance between labelled
buildings and other buildings (OECD 2003). Thisigades that it can be an
effective instrument to stimulate energy efficiemeyexisting commercial
buildings. In addition, international experiencewsi that energy labelling

programmes are rapidly evolving as part of a gjsate create energy efficiency
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awareness and practice in the built environmentddsory energy labelling is
currently implemented in Europe, while in Austradiad USA voluntary labelling

systems are more popular.

The question that arises from this is why &®ea discontinued to operate in
South Africa, while similar programmes seem todmespnably successful in other
countries. Moreover, would a mandatory approacthbesolution? What
mechanisms should be in place to ensure an eféeetiluntary or mandatory

labelling scheme?

1.4.1 Research objective

This research aims to obtain a better understarafitabelling schemes and their
potential for application in South Africa, as pafia strategy for improvement of
energy efficiency in commercial buildings. It draars international experience in
order to identify strengths and weakness ofdbia programme. The research
identifies factors that need consideration in teesopment and implementation
of a successful energy labelling programme in otdelerive recommendations
for further development and re-launch of d#A or an alternative labelling
programme in South Africa. Ultimately, the concbrs and recommendations
lead to a proposed framework for energy labellihgxisting buildings in South

Africa.

1.4.2 Research question

The research question is therefore as follows:
Which energy labelling approach is the most appiatprfor
implementation in the commercial building sectoBimuth Africa’s
current context, and how does this explain theatisouation of the

Green Buildings for Africa programme?

The following sub-questions arise from the overadlearch question:
* What key approaches to energy labelling progranmcaade identified

internationally?
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* What are the strengths and weaknesses afgfre programme based on
international experience of similar labelling pragmmes?

* What is the relationship between labelling scheargsthe overall
government support for energy efficiency?

* What are the drivers and barriers regarding thdeampntation of labelling

schemes in the commercial building sector?

1.4.3 Relevance of the research

Scientific relevance

The scientific relevance of this research is thesotidation of knowledge relating
to labelling schemes for commercial buildings intgionally with a view to
understanding their relevance in South Africa. kemnore, the research translates
this knowledge into practical recommendations auffe development of the

GBfA or any other mandatory or voluntary programmeantB Africa.

Social relevance

South Africa is currently making efforts to improxe energy efficiency status. In
order to meet future demand, an effective enerfygieficy strategy is likely to be
a cost-effective alternative compared to buildiegvrpower plants. Significant
improvements regarding policy and strategy develamsiwere made in 2005.
The publication of DME’s Energy Efficiency Strateig a very important step
towards a well-developed national approach to tattié greenhouse gas
emissions reductions. However, the total budgeef@rgy efficiency is still very
limited. This research acknowledges the limiteddaicind looks at an alternative
approach to stimulate energy efficiency withoutdleninistrative costs for the

government.

1.4.4 Conceptual definitions

Labelling schemes
A labelling scheme can be defined as a programatddbilitates building owners
and/or tenants in the assessment of the energgrpeice of a building. The

assessment varies from analysing the energy kalldetailed energy audit of the
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building. Furthermore, a labelling scheme can pitexthe opportunity to rate or
benchmark the energy performance and thus be @llentpare the performance
with similar buildings. The scheme presents thealtesn the form of a label or
certificate. Labelling is often referred to as d&dtion, performance rating or

assessment.

Building owner - tenant

A building owner as used in this thesis referswmers of commercial property.
Commercial property can be owned by large insuranocgpanies or pension
funds, which have large property portfolios throoghthe country, such as
Sanlam or Old Mutual. A building owner can also mea organisation that owns

a building, such as Eskom owning Megawatt Park.

A tenant is a person or entity that pays rent ®arsoccupy the building, or other
property owned by another. For this research,imhortant to understand the
relationship between the building owner and tham¢nRegarding energy
efficiency or energy management in a building important to know whether the
property owner or the tenant is paying the eleityrigll. The building owner is
usually the person or entity that makes decisieganding major energy
investments in the building. However if the teniarpaying the electricity bill,
there is no incentive for the building owner toasvin energy efficiency. When
the building owner is paying the electricity bthe tenant does not have an

incentive to consume energy efficiently.

Energy audit approach versus benchmarking approach

An energy audit can be defined as a systematiceproe that includes an
assessment and evaluation of the energy consunptdite; identifies and scales
the cost-effective energy saving opportunities mambrts the findings (Vaiséanen
et al. 2003). A benchmarking approach solely rdtesenergy performance of a
building on a scale from 1-100, or A-M, or poor-ekent. The benchmarking
approach is generic and only considers the bagldibg characteristics, whereas

an energy audit is facility specific and producesistom-made report for a
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facility. An energy audit needs to be carried optlyualified energy consultant,
while benchmarking schemes provide self-assesstoelst Because the energy
audit is more comprehensive and facility specifits obvious that this approach

is more costly to execute and roll out as a natipobcy programme.

Energy performance in buildings

Energy performance is defined by CEN (European Citteenfor Standardisation)
as‘the annual consumption by the building of all &jadistrict heating and
cooling, electricity, etc. under the appropriateneentions — each separately
measured and where necessary combined into a Swughier using an
appropriate weighting systertBordass 2005). Energy performance can be
expressed by an energy performance indicator, wikiasually expressed by the
consumption divided by a measure of extent of thilimg, e.g. KWh/m,

CO./m?, KWh/bed (hospital). Square metre is a widely usegsure of extent,
however the implication is not immediately cleaicdn cover net internal area,

conditioned area, useable area etc.

Energy performance of a building is dependent erbthiding performance and
building management. This is important distinction when developing your
labelling scheme. Building performance is determibg the technical and design
characteristics of a building, and the performasdenited by the standards to
which the building has been built and the energjopmance of the installations
and fabrics used. Building management is the effeicess of the management
practices in operating, controlling and monitorthg building and its installations
(Zimmerman et al. 2002).
The calculation of energy performance of a buildiag therefore be in two
different ways (Boonstra et al. 2005):
- Asset calculation,which is a calculation based on building charasties and
available building services corrected for a staddad use of the building.
- Operational calculation, which is a calculation based on the actual enesgy u
of the building

10
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Energy efficiency?

Energy efficiency means receiving the same perfagadrom a product or
process with less energy input, or receiving higieformance with the same
energy input (UNEP and EPA 1997). Energy efficieoay also be defined in
monetary terms and then energy efficiency meandging the same output but
in a more cost effective way. This research used$atowing definition for
energy efficiency ‘using less energy (minimise i)puithout compromising the
performance of the building (maximise output)’. §tan be achieved by reducing
unnecessary energy consumption (waste) and reglaefficient equipment with
more efficient equipment or technologies, whichnpemently reduces
consumption during all operating periods. Load nganaent in a building means
that you remove the peak demands into periodssseledemand. This brings
about costs savings, since energy prices are bitgrer during peak hours, but

not necessarily energy efficiency.

Effectiveness

The dictionary defines a product or process effeatthen it is producing the
desired effect. In the case of a labelling scheheedesired effect is that
organisations adopt and implement the labellingswhto their facilities to
obtain an understanding of the energy performahteedacilities. Effectiveness
of a labelling scheme can therefore be defineth@stimber of buildings labelled
by the scheme or by the number of organizationghvhave adopted and
implemented the labelling scheme. However, effeciess of a labelling goes
beyond the number of buildings or organisationse Uiimate goal of a labelling
scheme is to establish energy savings and emissiluttion. Therefore,
effectiveness of a labelling is also a functiorthef potential energy savings of the
building and the extent to which building ownergrgue their buildings and

improve the energy performance of the buildings.

% Energy is considered in two categories - primany delivered. Primary energy is energy in the
form of natural resources (renewable or non-renéayatvhich is consumed at the beginning of
the energy chain. Delivered energy is the energjyated to the customer, measured at the meter

or in terms of the energy content of the fuelswaekd.

11
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Market transformation

Market transformation is defined as the processhahging market behaviour to
induce desired procurement of certain productoasemption. This is often
related to changing the market from buying prodastsociated with negative
attributes, towards preferred products associatddpesitive attributes. Energy
labelling is a tool to trigger market transformatioithin the property market

towards more energy efficient buildings.

1.4.5 Delimitation of scope

The research is solely concerned with the rolelabealling scheme in supporting
energy efficiency in commercial and public buildsn@ther dimensions of energy
efficiency and the built environment are not in@ddn the study (e.g. residential

buildings, renewable energy).

Regarding the assessment scope of labelling,dbesarch focuses on energy
aspects only. The research does not cover the é&readironmental or socio-
economic dimensions as often integrated in enviemtal and sustainability

assessment tools.

The thesis is not an evaluation of technologiesiatadventions, or their
effectiveness regarding energy saving for commebcigdings. It focuses on the
logistics (i.e. opportunities and constraints)hia tlevelopment and
implementation of a labelling scheme. Consequentyattempt is made in the
research to determine if the case study schemeallotontribute to effective
improvement in energy efficiency of the labelledidings or overall energy

savings in respective economies.

The research has no intention to be comprehensilabelling schemes
internationally but rather aimed to select precédases. Focus is on case study
schemes from which data is readily available andrevladditional information

could be accessed with minimal resources in tefntisne and financial costs.

12
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2.1 Literature Appraisal

This section provides a literature appraisal, wiiadhlitates the linkage of
secondary information sources to the researchditates the knowledge gap and
need for this study. Labelling is a new subjeatréiore most academic literature
consists of conference papers and articles. Thosggal shows the nature of
information available at an international level,ilelalso revealing the limited

relevant literature from regional (African) andioatl (South African) sources.

2.1.1 Policies and instruments to support energy efficiezy in the built

environment

The Organisation for Economic Co-Operation and Dipraent (OECD)
executed an extensive research during 1998 andr2@@2ding policies to
stimulate environmentally sustainable buildingse Tésearch consisted of an
evaluation of all relevant policies in the OECD nties’. Part of the research
covered policies and challenges regarding eneffgpiesfcy in the built

environment.

The main conclusions regarding policy instrumeontséducing C@Qemissions
from buildings are threefold. Firstly, the effe@ness of regulations is limited, as

it is complicated to set standards that are stringaough to have a significant

* OECD member countries are Australia, Austria, Belg Canada, Czech Republic, Denmark,
France, Germany, Greece, Hungary, Finland, Icellmatdnd, Italy, Japan, Korea, Luxembourg,
Mexico, The Netherlands, New Zealand, Norway, Pal&ortugal, Slovak Republic, Spain,
Sweden, Switzerland, Turkey, United Kingdom, Unigdtes, |,

13
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impact. Regulations set minimum standards to ebainvorst practice; they do
not stimulate best practice and innovative behaviSacondly, the potential
impact of energy taxes is doubtful and further aesle is recommended. Thirdly,
energy audit programmes are recognized as a ysafay instrument to stimulate

energy efficiency investments (OECD 2003).

The research points out the high energy-savingsnpiat of the existing building
stock and the lack of government intervention is #ector. It therefore
recommends placing more emphasis on energy efégignprovements in
existing buildings. However, it acknowledges thas imore difficult to

implement effective measures for the existing bagdstock.

Energy audit programmes were identified as useftruments to stimulate
energy efficiency investment in existing buildingkwever, implementation of
energy audit programmes entails considerable adtrative costs by government.
The research also notes that although voluntary@mwental labelling schemes
show a potential role, no empirical evidence hagigenonstrated that these

schemes stimulate investments in energy efficiency.

Sunikka (2001) carried out similar research andrerad national strategies for
sustainable buildings in five European countriesolvered strategies to achieve
energy savings, materials and waste managementyated conservation. The
research outlined the national strategies and ateduthe implementation of the
strategies. Finally, it elaborates on the sociaisimg sector to assess the impact

of the strategies.

The major conclusions from the research are thadmel strategies primarily
address energy saving and waste management. Moy@oliae with the OECD
research, it appeared that the strategies focuslyra new buildings, even
though the potential of the existing stock is mlasiger. The research stated that
the lack of appropriate tools for the existing tinbs is a serious disadvantage.
Sunikka (2001) therefore emphasised the importahtige development of tools

14
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to support sustainability, especially in areas #ratnot covered by building
regulations; such as renovation and existing bugiadnanagement.

Although both studies focussed merely on the residlesector, they provide
much valuable information and insight into optidasgovernment intervention to
stimulate energy efficiency in the built environmhddowever, they only assessed
and addressed developed countries and presumeti¢hats sufficient budget
available for implementation. Moreover, becausesthdies were carried out
before 2002, they did not take into account thel@mgntation of the Energy
Performance for Buildings Directive (EPBD) in Eueofi=C 2002). The EPBD is
expected to dominate future development of goventpelicies and intervention
in built environment, especially regarding energgsumption in existing

buildings.

2.1.2 Environmental and energy labelling schemes

Environmental assessment schemes have been exlgrdiscussed and
researched during the last ten years. At the 20@%ahable Building Conference
in Tokyo, Japan (SB’05), 72 papers (i.e. 10% ddltatimber of papers) were
categorised under Building Environmental Assessmiieots. This indicates that
the field of environmentally friendly buildings haecome increasingly important
and that environmental assessment schemes araseetent instruments to

achieve this.

Kaatz et al. (2002) carried out an evaluation reigg the suitability of different
environmental assessment methods for South Affica.evaluation covers three
international environmental assessment tools, nabteED (USA), BREEAM
(UK), GBTool (collaboration between several cowsgjiand one South African
tool, namely the Sustainable Buildings Assessmemnt [SBAT). The research
points out that the international tools could netiinplemented without being
modified to the South African context. Modificatare mainly required
regarding suitable benchmarks and an appropriaightileg system. Furthermore,

the research suggests that a more comprehensivesapgs required to address
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socio-economic and cultural aspects of sustairgtiesides environmental

aspects.

Although much has been written abeuatvironmentalabelling, its impact and
application rate can been questioned. Environmeastgssment of a building
covers a whole range of issues such as water, waaterials, site, and energy.
The comprehensive scope of this assessment maksshbmes less sophisticated
and applicable to only a small segment of the ntaMere focussed labelling
schemes (e.g. energy labelling schemes) are @aasiemprehend by the market
and are easier and more practical to use. Furthhetmmst environmental rating
schemes merely address the design of new buildiitisough, supplementary
versions are being developed for a range of bugldiages and building types,
(e.g. LEED for Existing Buildings, LEED for Commaeactinteriors) their
application is currently limited (USGBC 2006). $tnoteworthy that
environmentahssessment schemes are developed and aimeccatriheercial
building sector, specifically public buildings aaffices. The residential sector is
neglected due to the difficulty of justifying theats of theenvironmental
assessment against the commercial value of théicaion (Howard 2005).

With regard tcenergylabelling or energy certification of buildings gtie are
many conference papers available, of which the ntgjwere published in the
last five years. These papers are from primarilsoean sources, due to the
current implementation of the EPBD, which requimendatory energy labelling
of buildings. Several research programmes arateiand financed by the
European Union to support the development and imeigation of the EPBD.
The research programmes are usually a partnershiygebn consultancy
companies, individuals and/or governmental insong from different member

countries.

Aho (1999) argues that energy certification cary plaignificant role in changing
consumer behaviour and ultimately lead to marleetsformation. This paper is

written as a response to the very early developsnafrithe EPBD. Certification is

16



Chapter 2: Theoretical and Empirical Framework

seen as an information tool; the certificate presithe owner with information
regarding energy performance of the building, whagally changes the owner’s
behaviour towards more energy efficient behavidino (1999) furthermore
argues that although certification itself doesdicgctly cause a reduction of
energy consumption and related emissioaisjng awarenessf owners and
occupants is &eyissue in reducing unnecessary energy use andlutinng

energy saving technologies. A survey among propevigstment companies was
conducted and revealed that one third considerdgklves as active in
environmental issues. The research concludeddbatling will have great energy
saving potential among the group of building owreerd investors who are

already interested in environmental issues.

Research reported by Henderson et al. (2001), cesiomed by the European
Union, compared fivenergylabelling schemes for residential buildings in
Denmark, Ireland, Netherlands, UK and Vermont (USHj)e analysis included
technical, institutional and financial charactecsof the labelling schemes.
Unlike Aho (1999), Henderson et al. (2001) conctuttet labelling, when used
in isolation, would not be sufficient to changelbung users’ and owners’
decisions towards energy efficient investmentsbellang can only be effective
when used in combination with other institutionadasures, which promote
energy efficiency investments and upgrading. Tlseaech suggests that the
market alone cannot sustain the use of labels;rgavent support is a pre-
requisite for achieving C{reduction through labelling. A critical note mist
made here. The market driven paradigm hypothegiedduilding owners, when
properly informed, are likely to invest in enerdfi@ent upgrading. This might
not be applicable to the residential sector, agasigd by Henderson et al. (2001)
but there is potential in the commercial sectore Tdbel can provide a
competitive advantage for a commercial building exwvho is performing very
well and presents opportunities for market recagmniof the environmental

friendly behaviour of the company.
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At the SB’05 conference, two papers discussedffeetareness of energy
certification and labelling on the existing resitiahbuilding stock (Beerepoot
2005; Sunikka 2005). Energy certification and l&bglprocesses are according to
EPBD procedures; meaning that an energy labebisined when a building
changes owner. According to Beerepoot (2005), anlafzelling itself will have a
limited effect on energy investment, since enefffjgiency is only a minor
criterion when buying or renting a building. It sid therefore be combined with
other policy instruments to become successful. et (2005) categorises
energy labelling as a communicative policy instramehich aims to persuade
people to behave in an environmentally friendly mearby providing information
to reshape people’s opinions and attitudes. Comselyy communicative
instruments can be very effective in addressingrintion barriers. However,

lack of information is just one of many market éaés in the building market.

Sunikka (2005) agrees with Beerepoot (2005) orithieed effect of labelling
without interaction with other policy instrumentsbelling will increase public
awareness, but labelling is not likely to changecpasing or renting decisions in
a market where housing shortages are common. Su(@k105) developed a
modelling technique to examine how the certificatalld encourage people to
implement energy efficiency improvements. Threelengentation scenarios were
studied, differing in levels of supporting poliaystruments. Sunikka (2005) came
to the conclusion that implementation of labellimgdl increase public awareness,
but to achieve significant GQeductions labelling needs to be enforced and

energy upgrading encouraged by fiscal incentives.

2.2 The Concept of Labelling

2.2.1 Appliance labelling

Labelling of buildings is derived from labelling appliances. Appliance labelling
is not a new phenomenon and is successfully impiéeden Europe, Australia
and USA among other countries and regions. ‘Enkigglling should provide a

marketpull effect by which the selective purchasing of mdfigient products

18



Chapter 2: Theoretical and Empirical Framework

encouraged through the provision of energy efficyeinformation to consumers,
acts to ‘pull’ the overall energy efficiency disttion of product sales towards
higher efficiency levels’ (Waide 1999). Labellirggseen as a means to provide
information; it helps to overcome information bars regarding energy efficiency
of appliances; and it directly addresses infornmagiooblems in purchasing
decisions. Appliances are fitted with an energelassisting the consumer make
a decision based on the energy consumption ofgpksace. Furthermore, the
manufacturer of appliances can use the label agrkating instrument to

emphasise the energy performance of the appliance.

However, there are some fundamental differencesdsat labelling of appliances
and labelling of buildings. In case of the appliatabelling, a certification body
evaluates and rates the energy consumption of @liraape and provides the
manufacturer with the appropriate label for thiplegmce. The manufacturer sells
the appliance fitted with the label. In the casa the energy efficiency of the
appliance is very good, the manufacturer can uséatiel as a marketing
instrument. The information regarding energy pemi@ance, enables the customer
to compare different procurement options.

In the case of building procurement, specificalijce buildings, customers focus
on matters such as costs, location, security, areenand building prestige.
There are several arguments for the fact that greffggiency is not yet a
decision-making factor in building procurementsHy, energy costs are not a
significant part of the operating costs of the camp Second factor is the
demand and supply problems of the building statkcase of a shortage of office
spaces, the client does not have the luxury taseleenergy efficiency; the
customer is not spoiled for choice. Thirdly, thare too many stakeholders in the
process; there is not a clearly identified manuwfistof buildings, which should
provide the label, and therefore the label caneaised as a marketing instrument.
Finally, payback times for energy efficiency invashts can be long due to low

energy prices.
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It is clear that the lack of information regardiegergy efficiency is just one of
many market failures in the built environment (Bxgsrot 2005). As a result, the

concept of labelling buildings is more complex thamelling of appliances.

2.2.2 Labelling as a communication and benchmarking tool

Labelling is an information instrument, which prdes building owners with
information regarding the energy performance oftthéding. It can become a
decision making aid when there is a lack of infaiioraand a demand for
information resulting from increased awarenessal#elling programme does not
necessarily set minimum requirements for the enpegformance of the building
and has therefore no direct influence on the imgmoent of the energy

performance.

Energy labelling is considered an important toolf@arket transformation
(Henderson et al. 2001). Labelling can bring almatket transformation by
providing relevant information regarding the builgis energy performance.
Building owners or tenants can incorporate thisrmfation into their decision-
making during procurement or management of buiklihgbelling supports
tenants and prospective buyers to select and demarglenergy efficient
buildings and it furthermore stimulates buildingrass to upgrade their buildings
with cost-effective improvements (Bordass et aD80In the absence of energy
performance labels, decision making is often ingzhlyy the lack of information

on the energy consumption of the building.

Labelling schemes should not be confused with aesigls. Design tools are
tools, which attempt to give guidance during theigie while labelling assesses
the energy performance of the building and provitiesproperty owner with
information regarding the energy performance ofithiéding. Labelling
programmes can give recommendations on how to wepitte performance, but
they do not impose these recommendations. Labglliagrammes do therefore
not have a direct influence on the improvementnargy performance of a

building. Labelling schemes provide decision maketh technical information
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translated to practical understandable informatrdmch should increase their

level of awareness.

Usually labelling programmes rate the performamdech means that the
programme sets certain benchmarks for differerglseaf performance. For
example, the building performance can be classffieth poor to excellent or
from one star to five stars. This enables propewngers to compare their building
performance among each other, which can triggepetitiveness.
Competitiveness can act as an incentive to imptiogdouilding performance and
increase the rating. This comparative and competitature of the labelling
suggests that its potential impact is highest énrttiddle and high end of the
market (Aho 1999). In these market segments, tildibg owners and potential
buyers or tenants are already interested in enssggs. Building owners can
compete and differentiate themselves by supplyinlglimgs with better energy
performance, while potential buyers and tenantsrequire a certain level of

energy efficiency performance of a building.

In order to understand the potential role of endafpelling it is helpful to
visualise it. Figure 2-1 categorises the type dlidng owners and links this to a
certain energy performance of their buildingshibws that the building
regulations set the minimum standard for energfopmiance of the building for
those property owners who are not interested inggrefficiency. Labelling tries
to stimulate best practice behaviour among the ntgjand the front-runners,
who are building owners who are open-minded towards gy efficiency. Here

labelling will have its greatest potential impact.
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Figure 2-1: Theoretical impact of building labelling (Aho 1999)

2.2.3 Review of existing labelling programmes

Building labelling schemes differ widely regarditige range of issues included in
the assessment. The trend is that the labellingnsek focus on a range of
environmental issues, namely energy, waste, wiatgopr quality, the so-called
Green Building Labelling schemes. These rating saseare mostly voluntary,
because they use prescriptive requirements. Schaumebsas BREEAM, LEED,
GBTool are well established labelling programmeisilevGreen Star; Green
Globes, and LEED Canada are the more recent schéeaigsling schemes are
also rapidly developing in South East Asia, sucthasComprehensive
Assessment Scheme for Building Environmental Edficy (CASBEE) in Japan
and the Building Environmental Assessment Method BEAM) in Hong Kong.
The LEED labelling programme is also developedctmntries such as India and

Taiwan.
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All these schemes have an energy component inrsgesament scope, but it is not
a dominant factor and therefore not addressedtaild€he argument is that the
wider the assessment scope, the less sophistiteedsessment method for
energy efficiency. Some of the assessment metmetisdie specialised external
energy ratings for the energy component of thesgsssent. Environmental
assessment programmes such as LEED refers enHResY STARrating for the
energy component of the scheme. The Australiarremviental assessment
scheme Green Star requiresa®GR rating for the energy component. BREEAM

allocates extra points when a building owner exexatbuilding energy audit.

Unlike for environmental assessment tools, labgliohemes focussing solely on
energy are not widely available for commercial 8migs. There are a number of
energy labelling schemes developed for the res@lesdctor, such as Energy
Rating Bench Mark (ERBM) in Ireland; Energy Perfamge Advice for housing
(EPA-W) in the Netherlands; National Home EnergyilRa(NHER) in the UK;
and the Home Energy Rating System (HERS) in Vermd8#. In spite of the
fact that there are natanyenergy labelling schemes for commercial buildings,

the existing ones comprise of some well-establigimtisuccessful programmes.

TheENERGY STAR(USA) programme started with a Green Lighting paogme
and slowly extended its range of labelling produletsl 995, it established a label
for residential buildings, followed by a label fImwmmercial buildings in 1999.
Another well-established programme is the AustreBailding Greenhouse
Rating @BGR) programme for office buildings, which startedl®O7. Both

programmes are voluntary using web based ratingnsek.

In Europe, energy labelling of buildings is a catr®pic of discussion, due to the
implementation of the European Union’s Energy Reménce Building Directive
(EPBD) (EC 2002). This directive requires all membt@untries to have energy
certification for buildings in place from Januai@d&. The EPBD came into force
in January 2003 after it was adopted in Decemb@g 2@th overwhelming

support from the Member States and the Europedraant. The directive is
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inspired by the energy labelling scheme in Denmatiere energy labelling

became mandatory for all buildings in 1997.

2.3 Categorising Labelling Schemes

In the last decade, a wide variety of labellingesakes and methods have been
developed. Generally, they can be distinguishedrdarg to the following
considerations:

» Building types (e.g. schools, offices, hospitals)

» Building stages (e.g. new or existing buildings)

* Nature of the hosting organisation (e.g. non-govexmntal, governmental)

* Scope of assessment (e.g. energy audit, benchrgarkin

* Implementation approach (e.g. voluntary, mandatory)

* Level of supporting instruments (market forces,eyoment driven)

2.3.1 Building types

Buildings can be categorised according to the diets/in the buildings, ranging
from residential buildings to warehouses, and femtacational buildings to
hospitals. Because each building has differentggnerquirements, it is important
for a labelling programme to select a certain boddype, or group of building
types. Labelling schemes that cover a range ofiimgltypes usually provide
different benchmarks for the different buildings.

2.3.2 Building stages

A labelling scheme can either be applicable to neexisting buildings, and
some schemes cover both. There are three diffsiteiattions in which a label
might be required, namely sale or rental, disclesurd display, and new or
refurbished buildings. Table 2-1 relates the typlesalculation to the building

stage.

In the case where labelling is applied when théding changes ownershithe

asset calculation is most appropriate, since usleawour is irrelevant. In such a
situation, the rating should allow for comparis@tvizeen buildings in order to
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help potential buyers to compare buildings regaydne energy performance.
This means that the labelling programme needstébksh base figures and

benchmarks.

Table 2-1: Relation between calculation type and blding state (based on Boostra et al 2005)

Existing buildings New or
Change of building | For public display (and refu.rbi_shed
owner market recognition) buildings
Asset calculation X X (additional) X
Operational calculation X

In the case where labelling is used for public ldigpa calculation based on
operational consumption figures is appropriate. oy, an asset calculation can
provide additional insight in the energy performan€ the building.

For recently-completeduildings, or_refurbisheluilding there will be no

operational data available, which means that agt @séculation is most
applicable (see Table 2-1). Because new constrimtgdings may differ
significantly from the design predictions, the asaéing might not reflect the
operational energy consumption during occupatidrese differences occur
because e.g. the design assumptions do not rdfleetctual situation (occupation
hours, number of people, etc); not all the end-asesncluded; and poor building
commissioning can lead to lack of energy managewhambg occupation
(Bordass et al. 2004). To verify the asset calautadf the new building, the
labelling programme should commit the developeswner to execute an

operational calculation after two/three years afugpation.

There is a wide range of design tools availablenew buildings as well as tools
that support sustainability in the design of thédag. However, there is a lack
of instruments, which are applicable to existingdngs. According to Sunikka
(2001), the lack of appropriate tools for existingldings is a serious problem,
since building regulations also do not cover emgstiuildings, and yet there is a

great energy saving potential in the existing bngdstock.
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2.3.3 Nature of the hosting organisation

The nature of the hosting organisation does hawffant on the development and
implementation of the labelling scheme. Usuallyldizelling scheme is a
governmental initiative or alternatively, the ldbe scheme is implemented by a
semi-governmental or non-profit organisation, whicheavily subsidised by the
government. It is however unlikely that a labellsdheme is implemented by a
commercial entity, since a labelling scheme isuzhsa nature that it does not
provide profits.

2.3.4 Scope of assessment

Labelling schemes differ in their scope of assessns®me include an energy
audit, and others provide an energy-benchmarkiol Tiis is an important
distinction, since it has consequences for thegdesi the programme and the

implementation strategy.

A building energy audits defined as a ‘systematic procedure to obtagyadte
knowledge of the energy consumption profile of badding; identifies and scales
cost effective energy saving opportunities and mnspan the findings’ (Lytras and
Gaspar 2003, p.3). There are several energy awudiel® (e.g. walk-through audit,
targeted audit, comprehensive model), which diffeaim, scope and
thoroughness. The energy performance calculatiomaisly based on a so-called
asset data, including building characteristics available service systems.
However, it is also common to include operatiorethdcas supplementary data.
The suggestions for energy savings are specifithifacility under assessment.

An energy-benchmarking tooh the other hand merely provides the energy
performance of the building. This performance claliton is based on operational
data (the energy bill data), and therefore the ssiygns for improvement (if

available) are more general and not facility specif

The building energy audit is a more comprehenspg@ach than the
benchmarking tool and it is more facility specifdoth approaches have their
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advantages and disadvantages but eventually thextat application determines
the most appropriate approach.

2.3.5 Implementation approach

Labelling schemes can be implemented on a mandatorgluntary basis. The
mandatory approach includes a legal obligatiorkexate the labelling process.
However to be effective, the label should be accmgd with strong
enforcements and sanctions in case of non-comgidngrinciple, no other
supporting instruments would be necessary whebelliag scheme is mandatory.
Mandatory labelling can be applied in two wayssth, the government can
impose labelling when the building changes owngrshih that the building
owner needs to provide a label to the new ownés {srthow the EPDB is
implemented). Secondly, the government can reduiileing all building owners
to label their buildings and renew the label redulauch as bi-annually (this is
how labelling is implemented in Denmark). It is als that the target group in

the second option is much larger than in the @ptton.

A labelling scheme, which is not mandatory, is lefimtion voluntary. A
voluntary approach faces many challenges, duestontirket-based approach. It
has to offer the building owner a relative advaataghich means that it has to
raise incentives for the building owners to rarthuildings. Voluntary
approaches therefore usually reward best practice.

Both approaches aim to increase awareness regadergy performance of the
buildings, but the voluntary approach strives festpractice, while the

mandatory approach solely requires building owt@tabel the building.

2.3.6 Supporting instruments

When the labelling programme is a governmental raoogne, the government
may decide to support the labelling programme bamseof other policy
instruments. For example, the government couldtdhenbuilding owner a tax

rebate when he/she obtains an energy performabek Mternatively, the
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government provides a subsidy to the building ovtadinance energy efficiency
improvements. The labelling scheme can also legiated into other
government programmes, for example, a long-terraeagent between the
government and a specific sector, whereby thabsectequired to obtain an
energy label for its buildings. It is assumed thgiporting instruments increase
the adoption of the labelling scheme by owners.

2.3.7 Labelling categories

In the previous sections, the criteria for categjog energy labelling schemes
were discussed. However, the first two criteridlding types and building stages,
are not seen as critical for the development abgmamme. Programme
developers should consider the issues very cayehlthough the criteria do not
influence further development of the scheme.

Three criteria to categorise labelling schemesaen as critical, because
decisions made regarding these issues influenteefudevelopment and
implementation of the labelling programme. Thesgcal factors are thecope of
the energy assessmetfie voluntary or mandatoignplementation approacénd
the availability ofsupporting instrumentg-igure 2-2 gives an overview of the

eight theoretical categories to group the labeltnogemes.

— Support
Energy audit |+
- No support
— Mandatory scheme
| Support
Benchmarking | |
schem
| No support
Labelling schemes—]
—| Support
Energy audit H
L No support
L Voluntary schemes$
— Support
Benchmarking | |
schem
L No support

Figure 2-2: Eight possible theoretical categorief labelling schemes
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2.4 Research Framework

A research framework is developed to give the tbcal solution of the problem.
The research framework is always a simplificatibthe reality, since only key
variables are included. Figure 2-3 visualises tie®tetical framework for this
research. It shows that there are internal fagteugh as programme design and
label characteristics that have an effect on thveldpment and implementation.
Furthermore, there are contextual factors that laaveffect on the development
and implementation of a labelling scheme.. Theofeihg sections describe the
issues related to each of the factors in the reedemmework and results in the

development of an assessment framework, whichbsiljiven in section 2.9.

Programme characteristics ||

(reusaun)
awLyas

Labelling characteristics H Development and

implementation of
labelling scheme

\

Government policy approachy
towards energy efficien

Commercial building sector Y
characteristic

(reusoxa)
[en)xajuo)d

Figure 2-3: Research framework

2.4.1 Internal factors

A well-designed programme is key to successful em@ntation. Programme
design aspects include programme goals and obgs¢tbrganisational structure;
market and implementation approach. Label charatitey cover the relative
advantage; complexity and triability of labellirfgections 2.5 and 2.6 describe in
more detail what is important regarding the progrevand label characteristics in
relation to the development and implementation lab&lling programme. The
analysis of the internal factors results in an vssv of the strengths and

weaknesses of the different programme and labebctexistics.
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2.4.2 Contextual factors

The context or setting in which the labelling scleembeing implemented has its
effect on the development and implementation. Téeebpment of the labelling
scheme should be in line with the goals and ohjestof the national framework
to improve energy efficiency in all economic sestdout especially in the built
environment. Research has shown that labellingoezemn effective tool as part of
an integrated programme of institutional measwesntourage energy efficiency
investments (Henderson et al. 2001). The fundarhissize here is whether the
labelling scheme is complementary or conflictinghwhe strategy towards
energy efficiency in the commercial sector. Thelys®s of the contextual factors
result in an overview of the opportunities and #tsdor the labelling programme.
Sections 2.7 and 2.8 describe in more detail tleeadvgovernment policy

approach and the characteristics of the commepaiéding sector.

2.5 Labelling Programme Development

This section deals with the issues regarding tiveldpment of a labelling
programme. According to the ‘Guidebook for Energyd& Programme
Developers’ (Véaisanen et al. 2003) there are twbbsc elements of an energy
audit programme as shown in Figure 2-4. Althoudpelizng schemes are not
always classified as an energy audit programmewbke building blocks can be
used to select appropriate assessment criteriageTtiaeslve building blocks are
the result of a four-year study initiated by thedpean Union evaluating energy

audit programmes in 27 countries in Europe.

Not all the twelve building blocks are relevant fois section. The boxes ‘energy
audit models’ and *auditors’ tools’ are discussedection 2.6 regarding labelling
characteristics. The boxes ‘legislative framewankd ‘subsidy policy’ are

discussed in section 2.7 regarding the role ofjtheernment. The remaining eight

boxes are described and discussed in this section.
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LEGISLATIVE SUBSIDY POLICY
FRAMEWORK

PROGRAMME
GOALS

KEY PLAYERS STRUCTURE OF
ADMINISTRATION

PROMOTION &
MARKETING

QUALITY CONTROL TRAINING OF AUTHORISATION
AUDITORS OF AUDITORS

MONITORING &
EVALUATION

Figure 2-4: Building blocks for energy audit progranmes (Vaisanen et al. 2003)

2.5.1 Programme goals

The guidebook as well as UNEP and EPA (198a}e that well-defined
programme goals are the key to successful impleatient Evaluation of a
programme always examines if the programme hagwaetiiits goals and
objectives. Ideally, programme goals are expressedmbers, e.g. the annual
number of total energy labels issued. The programoads also define the target
group, it should be considered that the more homeges the target group, the

less complex the programme implementation procédsbev

2.5.2 Administrative structure and key players
Four key players can be identified in a labellimggramme, which all have their
own roles and responsibilities.
* Administrator: this is often the national policy kea and the initiator of
the programme;
* Implementing agent: agency that manages and impitsntlee programme;
» Auditor: the technical person who is carrying dwe¢ benchmarking or
energy audit;
* Client: building owner who is under obligation (na@mory) or voluntarily

decides to obtain a label for his/her building.
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There are a range of operational activities thatlrte be carried out and
maintained, e.g. financing, reporting, support, keting and promotion. The
programme manager determines its administrativetstre by allocating roles

and responsibilities between the key players.

2.5.3 Implementation costs

For this research, it is important to create areustdnding of the financing
systems of labelling schemes. Financial suppdhasnost important issue
regarding the sustainability of the labelling pra@me. The assessment creates an
understanding of how the case studies are sustame@vhere the financial

support comes from.

2.5.4 Promotion and marketing strategy

The implementation strategy comprises of markedimg) promotion of the
labelling programme, including other supporting\atgés to implement the
labelling programme. The target group will not mapiate in a labelling
programme when they are not aware or informed alhodthether a programme
is voluntary or mandatory, a certain level of préimo and marketing is required.
The approach towards the target group is depermtetite characteristics of the
group. Promotion can be defined as activities &ntain awareness and good
publicity. Marketing are activities to sell the greet, in this case the label.
Marketing should stimulate people to join the pesgme. The implementation
strategy should take maximum advantage of othdsligrggainstruments available
on the market. Regulation and subsidies can stietit@ implementation of the
labelling scheme and the implementation strategyishbe in line with those

instruments.

2.5.5 Quality assurance and control

The most important product of a labelling programsa reliable energy report,
which provides the client with adequate informationdecision-making. A
distinction is made between quality assurance aadity control. Quality
assurance is defined as all actions necessarptwderadequate confidence that
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the product optimally fulfils the clients’ expeatats. This means that actions are
takenupfrontto ensure quality of the product. Quality contsotlefined as
systems for ensuring the maintenance of propedatds of end-products. This
also means that there is a procedure in placerify viee quality of the end-

productafter it has been completed.

Assurance of good energy report delivery is depenale the capabilities of the
auditor, authorisation of good auditors and a wlelNeloped quality control
system. Training can be an instrument to ensuredpabilities of the auditors.
However, it requires financial means and human a@gpauthorisation ensures
that only competent people are working for the paiogme, which can be closely
linked to the training. Quality control covers therification of the auditor’s work,
which can be achieved by e.g. standardising thegssoand/or random report
checks.

Quality assurance and control are important inialrtg credibility and
acceptance of the users and potential clientstrargicontribute to the success of
the scheme. Quality assurance should lead to aramiinethod of the labelling
process, to minimise errors made during data dodlecand calculation of the
energy performance. Quality control verifies tharrkvis done in compliance with
the guidelines and defines a minimum level fordhality of work. Assurance of

good energy label delivery is largely dependenthencapabilities of the auditor.

Quality assurance is assessed on three levels:
* Quality assurance of the auditors or organisations
e Quality assurance of the labelling process

* Quality control of the end product

Quality assurance of the auditors or organisations
The main question here is how to ensure the peopleompetent to execute the
work that needs to be done. Three types of quasisurance are identified,

namely training, pre-qualification and examinatidraining can be used to
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ensure the energy consultants are adequately exfuipph sufficient knowledge.
Training contributes to the quality of the informegt and recommendations
provided by the label. Instead of training, oaddition to training, the
programme can require a certain level of pre-gigalifon of the auditor. A third
option is that the energy consultant needs to amkkpass an examination in order
to qualify for the role.

Authorisation means that the consultant receivesttizial approval, in the form
of a certificate or licence, which indicates thatdhe is adequately equipped to
execute the work required by the programme. Ausiadion can be based on one
or a combination of the previous mentioned typegualflity assurance for people

or organisations.

Quality assurance of the labelling process

There are several ways of assuring the qualithefdbelling process. Developing
process procedures is common, as well as standdrfitisms, checklists, and
report templates for the consultant. These to@slasigned to ease the work of
the consultant, but more importantly to maximise phocess quality.

Quality control of the end product

Quality control of the end product covers evaluatd the end-product. There are
various ways of doing thi&kandom quality control is not a systematic quality
control, but is triggered by internal or extermapulses, such as complaints from
clients, or consultants, but can also be initidtgdhe programme and some
random enquiries among clien8ystematic quality control means it is standard
procedure and is part of the programme designegadic quality control often
implies structural report checks and site visitgedfy the results, but these

checks vary widely in thoroughness and coverage.

2.5.6 Monitoring and evaluation

Governments are setting targets and goals forr€Quction in the different

sectors and therefore monitoring and evaluatiorofceucial importance to
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indicate the impact of the programmes. Monitoriag be defined as ‘continuous
or repetitious activity running in parallel withhatr activities over the lifetime of
the project in order to keep control and obtaiwinfation on the impact/result’
(Vaisanen et al. 2003). This is especially impdrtarthe field of energy
efficiency and energy savings, when the progransable to indicate its impact
and can apply for international funds and supporgpply for Clean
Development Mechanism (CDM) projects. Energy augkiserate information;
information which is normally not available. Monitag the results of the energy
audits can give the programme the ultimate oppdsttio build a national
database. Additional, monitoring should not stogwthe energy audit or
labelling is complete. It is an added advantagadaitor building upgrades and

their impact on the energy consumption.

There are different levels of monitoring programraed their impacts. Figure 2-5
indicates the different levels of monitoring and thformation value and costs. It
is evident that the more detailed the informatiafue the higher the costs of the
monitoring. The first two levels are easy to obtaitth minimal additional costs.
Energy savings potential is more complex but dejmgnon the programmes
reporting format and database, this can be relsiteasy to obtain. The upper
three levels of information are complex, more difft to obtain and therefore
have cost implications. This needs be to done bgnsmef questionnaires, site

visits and on-site metering.

6. Venfied
results

High @

Effort
] - cost
4. Theoretical savings
of implemented measures @
3. Savings potential @

Low
) Low . High
2. Energy Audit Volumes Information value

1. Expenditure \

Figure 2-5: Information value and costs of monitomg levels (Vaisanen et al. 2003)

5. Measured savings
ar site level
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Evaluation can be defined as ‘an activity, whichimglertaken with regular
intervals over the lifetime of a programme with fhepose of considering the
usefulness/achievements of the programme and pesséasures to improve it’
(Vaisanen et al. 2003). Evaluation and monitorirgylenked to each other; the
quality of evaluation is dependent on the extedt@umality of monitoring
(Vaisanen et al. 2003). Evaluation is normally iegrout by a third party to
assess the impact, usefulness and operation aigagonme. Evaluation normally
takes place 2-3 years after the start and aimydioate if there is a need to

continue, make adjustments, or close down the progre.

2.6 Label Characteristics

This section of the research looks in more detateacharacteristics of the
labelling schematself. This will be done according to the ideradi
characteristics, which have an effect on the adaopif the scheme/innovation. In
this analysis labelling is seen as an innovatidrest characteristics are derived
from ‘diffusion of innovation research’ executed Rggers (1995) and which are

proven characteristics affecting the rate of adwptf an innovation.

2.6.1 Relative advantage

Relative advantage is defined as ‘the degree towdin innovation is perceived
as better than the product it supersedes, or camgpatoducts’ (Rogers 1995, p.
212). Relative advantages point out lemefits and thecostsresulting from
adopting the label. The degree of relative advantam be expressed in economic
terms (e.g. economic profitability, initial costb)t social prestige, convenience
and the immediacy of the reward are also importafitat matters is whether an
individual perceives the innovation as advantagedhs relation between relative
advantage and effectiveness of labelling is pasitmeaning that the greater the
perceived advantage, the more effective the latgeicheme will be. This factor
explains why preventive innovations (such as en&aglling) generally have an
especially low rate of adoption. The building owhas difficulties in perceiving

the relative advantage of preventive innovations.
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2.6.2 Compatibility

Compatibility can be defined as ‘the degree to Wlan innovation is perceived to
be consistent with the existing values, experiearaneeds of potential adopters’
(Rogers 1995, p. 224). The relation between corbiiiitiand effectiveness of the
labelling scheme is positive. A labelling scheme ba compatible or
incompatible with socio-cultural values and beligfieviously introduced ideas
and clients need for the innovation. The adoptibanincompatible innovation

requires adoption of a new value system, whichredatively slow process.

2.6.3 Complexity

Complexity can be defined as ‘the degree to whitimaovation is perceived as
difficult to understand and use’ (Rogers 1995,42)2The level of complexity of
a product is negatively related to it's rate of ptilin. New ideas that are simpler
to understand are adopted more rapidly than inmavathat require the adopter
to develop new skills and understandings.

2.6.4 Trialability

Trialability can be defined dshe degree to which an innovation may be
experimented with on a limited basis’ (Rogers 199%43). An innovation that is
triable represents less uncertainty to the indi@idvho is considering it for

adoption, as it is possible to learn by doing.

2.6.5 Observability

Observability can be defined as ‘the degree to whhe results are visible to
others’ (Rogers 1995, p. 244). It is assumed thenaadoption of an innovation
Is visible to others the implementation and adoptbthe innovation is easier.

2.7 Role of the Government

Irrespective of the difference between developatideveloping countries,
reduction of greenhouse gases is a collective respidity and the role of the

government is considered critical for success.
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Most countries have policies in place to reducegineuse gases and stimulate
energy efficiency in the built environment. Thesairange of policy instruments
available, which determines the approach of theegowent and which makes the
distinction between governments. Each policy imagat has its strengths and
weaknesses, which should be taken into consideratien designing an
implementation plan. Policy instruments can be iggp¢ither to the demand side

or to the supply side of the market.

According to Kuijsters (2004) and OECD (2003), itm@lementation instruments
are categorised into:

» Direct regulation: which is ‘command-and-obligatioegulatory measures,
such as current laws, standards and regulationsdMary labelling
schemes also fall under this category.

* Indirect regulation: this refers to two economistmments, namely
internalisation of externalities through raisingtsy e.g. eco-taxes, and the
creation of positive incentives for action, e.gosdies, loan programmes.

» Self-regulation/information instruments: this reféo creation of voluntary
change in behaviour. The government can stimukdteasgulation by
providing information and partnerships between gonent and the
building sector. Information tools and voluntaripédling schemes fall under
this category.

Table 2-2 gives an overview of possible policyriastents for new and existing

buildings.

Research (Kuijsters 2004; OECD 2003) showed thiatypmnplementation could
be effective when using a mix of instruments. Ratjohs can be an effective
strategy to make buildings more energy efficierawdver, regulations only set
minimum standards and does not stimulate excellesign. Furthermore,
regulation and standards are often limited to neiMdimgs. Effective policy
consists of regulatory instruments, which are comabiwith non-regulatory

instruments, economic and self-regulation, whiah ic@prove energy efficiency
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of buildings not covered by regulation to achidwe maximum performance
(Kuijsters 2004; OECD 2003).

Table 2-2: Overview of possible policy interventioa for new and existing buildings (OECD

2003)

Policy

instrument

Stimulate energy efficiency in
NEW buildings

Technology-based standards for

the design of building

Stimulate energy efficiency in
EXISTING buildings

Technology-based standards for the

design of buildingmajor renovations)

Regulatory Performance based standards fqre Performance based standards for the
instruments the design of buildings design of buildinggmajor renovations
« Imposition of obligation on utility
companies

Energy taxes « Energy taxes

Tradable permit schemes « Tradable permit schemes
Indirect

Capital subsidy programmes  Capital subsidy programmes
Regulation

Tax credit schemes » Tax credit schemes

Premium loan schemes ¢ Premium loan schemes

Mandatory labelling schemes « Energy audit programmes
Information _ )
. Voluntary labelling schemes * Mandatory labelling schemes
instruments

Voluntary labelling schemes

Self-regulation can play an important role in timpiementation of energy

efficiency in buildings when government is not alddinance economic

instruments. Voluntary labelling programmes forrgyeefficiency in buildings

can be very successful, because they use markettb@ses to create a win-win

situation, where both parties, the environmentthedarticipant, can benefit
(UNEP and EPA 1997). However, labelling will be meffective when it is

integrated in a programme of institutional meastwe=nable energy efficiency

investments in existing buildings (Henderson e@01).
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2.8 Commercial Building Sector

This part of the research takes a closer lookeatahget group of the labelling
programmes, namely the commercial building sedtbe section seeks to create a

better understanding of the energy consumptiommrercial buildings.

An exploration of drivers and barriers of buildiogyners to participate in
labelling schemes is carried out. Moreover, oppuoties and threats faced by the
commercial building sector for the implementatidradabelling programme are
identified. These drivers and barriers are catsgdrin four types (Kuijsters,
2004), namely:
 Institutional barriers or opportunities: governmeplicy and institutional
structures
* Economic barriers or opportunities: market andrigial factors that
present a driver or barrier;
» Socio-cultural barriers or opportunities: knowledg attitude

» Technological barriers or opportunities: technolagy process

2.9 Assessment Framework

The assessment framework is a more detailed veodithre theoretical framework
and gives the factors, which need to be assessadén to come to findings and
conclusions of the study. The assessment frameisa&veloped based on the

issues discussed in the previous sections andressim Tables 2-3 to 2-6.
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Table 2-3: Assessment framework for programme facts

Programme factors

Programme goals

What are the goals of the programme?

Did the programme achieve its goals?

Organisational
structure

Identification of administrator, implementing agent
auditor and client?

What are the roles and responsibilities of theracto

Implementation costs

Where does the funding come from?

Is governmental support necessary?

What does the labelling cost?

Promotion and
marketing strategy

Scope of the target group?

Types of promotion and marketing?

What are the incentives of joining the programme?

Quality assurance

How is the quality assurance guaranteed?

Inspection/verification?

Auditor requirements?

Training of the auditors?

Authorisation of auditors

Monitoring and
evaluation

Monitoring Systems in place?

Continuous Evaluation?

Table 2-4: Assessment framework for label charactéstics

Label characteristics

Relative advantage

What is the relative advantage of participatingergy
labelling programme?

What are the programmes doing to increase theivel
advantage of labelling?

at

AS

bre

Compatibility Is labelling compatible with the needs of the binidd
owner?
Is labelling compatible with existing values or p
experiences?

Triability Which steps are involved in a labelling process?
Can the building owner test the labelling bef
committing to the programme?

Complexity What is the level of complexity of the Ilabellin

programme?

g

Is a specialised energy consultant involved in
labelling process?

the

Observability

To what extent is labelling of builds visible to the
public?
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Table 2-5: Assessment framework for national contex

National context

Energy efficiency International framework for energy efficiency?
framework

National framework for energy efficiency?

Framework for the built environment?

Stakeholders Who are the most important stakeholders?

What are the roles and responsibilities of the
stakeholders?

Regulatory framework Implementation plan: time and budget
for the built
environment

Direct regulations

Indirect regulations

Self regulation

Interdependency of the instruments?

Table 2-6: Assessment framework for commercial builings

Commercial building context

Drivers for market Socio-cultural: knowledge/attitude
transformation

Economic: market/financial

Technological: process/technology

Political: government/policy

Barriers for market Socio-cultural: knowledge/attitude
transformation

Economic: market/financial

Technological: process/technology

Political: government/policy

2.10 Empirical Issues

This section covers the empirical issues of thearsh, which evaluates tlafa

programme against international experience.

2.10.1 Research method

The research aims to obtain an understanding oflab&lling schemes can be
implemented in South Africa based on internatiangderience and therefore the
case study method is identified as the main rebgasthod. The case study

method can be defined as ‘an empirical inquiry theg¢stigates a contemporary
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phenomenon within its real-life context; when tloeibdaries between
phenomenon and context are not clearly evidentjmmdhich multiple sources of
evidence are used’ (Yin 1989, p.23). Case studyotkeis suitable when an
explorative, in-depth investigation is needed. Gdsdy method is often selective,
focussing on a small number of fundamental asgeataderstand the system

being examined.

To reach a certain level of validity (‘does theeash measure what it intends to
measure’) of the research, multiple data sourcest beiused. This research
method is useful to obtain an understanding of faielling schemes work and
the requirements for success derived from inteonatiexperiences with labelling
schemes. A variety of data sources have been @xdpldhis includes books,
conference proceedings, internet sources, docuti@mtarchival records, and

interviews.

2.10.2 Case study requirements

As outlined in section 2.2.3, which reviewed exigtlabelling schemes, there is a
wide range of labelling schemes available in theldvddowever, this research
limits itself mainly to energy labelling for comnuogal buildings. Selection
requirements are success of the labelling schenhwdimeasured by the rate of
adoption (= number of certifications), and matudftythe scheme (= years of
existence). Whereas it would have been usefuldiode an energy labelling
scheme implemented in a developing country as e stasly, efforts to find such

a scheme were unsuccessful.

2.10.3 Case study selection

The Green Buildings for Africac@fa) is the first case study, since it is the central
focus of the research. TlesfA is furthermore the only energy labelling scheme
for commercial buildings developed in South AfriEaur additional case studies
are selected based on the above-mentioned requitenidie additional case

studies are:
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* Australian Building Greenhouse RatimBGR);
» Danish EnergiLedelsesOrdeningend-scheme);
* United StateENERGY STARbuSsIinesses programme,

* Dutch Energy Performance Advice for non-resideriialdings €Pa-U).

The following sections provide a brief descriptmreach of the case studies. The

appendices contain more detailed information o @fthe case studies.

Green Buildings for Africa (South Africa)

Green Building for Africa was initiated in 1997 the Council for Scientific and
Industrial Research (CSIR). The programme initialiiginates from the
development of an assessment tool in 1996. The Boalding Environmental
Assessment Rating System (BEARS) was adapted fieEEER\M, which
assessed energy, water, waste, and indoor aityjissues in a building. From
the start, property owners were not very recefbivibe system since they were
afraid of negative results and publication. Therefthe CSIR decided to bring it
in a different form, namely the Green Buildings Adrica programme.

The programme aimed at supporting and promotingtiveeconmentally
responsible use of facilities by the property ownéacility managers and tenants.
However, during the implementation of the programheefocus was mainly on
energy issues. The main objective of the progranmvaseto develop the
infrastructure and resources to overcome the irdtion, financial and
institutional barriers that are inhibiting the apption of cost-effective energy-
efficiency measures in the commercial sector. Tlogamme aimed at existing
commercial buildings in the beginning, but the teéatanded to extend the
programme to other sectors as well. It started wishhowcase programme
consisting of 10 buildings, including some undekdfs, Old Mutual, and Sasol
ownership and/or operation.

In 2000, the programme became part of a differesirtess unit within the CSIR,

whereby the strategy of the programme was redefaneldrom thereon thesfa
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consisted of technical workshops to provide infaioraand raise awareness

among property owners.

Although the programme did not depict tb&A as an energy labelling
programme, the processes involved are similar atlaerefore perceived as a
labelling programme. The case study is evaluatets ioriginal form, which

means the programme as executed in the period 2007 -

Australian Building Greenhouse Rating (Australia)

The Australian Building Greenhouse Rating&R) was developed and
implemented in 1999 by Department of Energy, Ueditand Sustainability
(DEUS) of the state of New South Wales (NSW) asrargy performance
labelling programme. In September 2000, the programwas launched nationally.
TheaBGRIis a voluntary labelling scheme and it rates ofbaddings from one to
five stars whereby five stars represent exceptigreénhouse performance. It is
an online performance system based on the opeaapenformance of the
building, using a twelve months’ energy data. RBer programme aims to assist
building owners and tenants across Australia tcherark their greenhouse
performance and to provide market recognition v reenhouse gas emitters.
To date 263 offices building have been labelle®38 the potential office
buildings in NSW have been rated and 23% of themg@tl buildings nationwide.

EnergiLedelseOrdningen Scheme (Denmark)

The EnergiLedelseOrdningen mro-scheme is a mandatory labelling scheme
embedded in the Danish regulations. The responsiiginisation is the Danish
Energy Authority, which is an administrative entitiyder the Danish Ministry of
Economic and Business Affairs. The scheme camédante in 1997 through the
‘Act to promote energy and water savings in BuidgilNo 485 of 12 June 1996'.
There are two schemes developed, one for smallibgd (EM-scheme) and a
scheme for buildings larger than 1 500 @Lo scheme). This research focuses on
the latter, because a significant part of the conorakbuilding are categorised as

larger buildings. Due to its mandatory nature,dpplication rate is high. In 2001,
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15 000 buildings were rated under the ELO-schenméiwepresents 52% of
potential building area and 42% of potential buntgs.

ENERGY STAR (United States of America)

ENERGY STARprogramme dates back to 1992, when the USA Enwiesnal
Protection Agency (EPA) started with the labellofgenergy efficient computers.
It expanded quickly towards labelling of other offiequipment and started with
labelling residential dwellings in 1995. Four yelt®r, in 1999, the programme
also introduced a label for commercial buildingsha form of an online
benchmarking programmeNERGY STARoffers a strategy for energy management
in commercial buildings (new and existing); it indes a wide range of building
types e.g. schools, offices, hotels, supermarkeis hospitals. Up to date 21 000
buildings are evaluated and 2 500 buildings arellad with the energy star.
Obtaining an ENERGY STAR indicates that the buiddbelongs to the countries’

25% most efficient buildings.

Energy Performance Advice for Non-residential Buildngs (The Netherlands)
The Energy Performance Advice for Non-residentiaildngs (EPA-U) was
initiated by the Ministry of Housing, Spatial Plang and the Environment
(VROM). SenterNovem, which is the implementing ageaf VROM, is
responsible for the operation and implementatiotheErPA-u programme. The
programme was developed based on experiences withilar programme for the
residential building stock (EPA-W). TiepA-U is a voluntary energy audit
programme, focussed on existing commercial andipbbildings. It is linked to
a subsidy and tax scheme to support investmemsdrgy efficiency by owners.
Although the programme was fully developed in 2G04,implementation was
delayed due to the uncertainties regarding theemphtation of the mandatory
EPBD. Experts estimate that 1 200 - 2 000 buildimgse been labelled under

EPA-U.
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2.10.4 Method of data collection

During the first stages of the research, a thoragioratory study was carried in
order to obtain more knowledge on the conceptlutllang and existing labelling
programmes. Because it is a relatively new topietd are a limited number of
books written about building labelling. Therefomegst of the relevant literature

consisted of conference papers.

The second part of the research consisted of ¢mltedata regarding the case
studies, which was mainly through the internet amail. Programme managers
of the case studies were approached by email.ditiawl, several interviews were
conducted with relevant people; appendix A provialesimmary of these
interviews. The initial programme managers of tlegd Buildings for Africa, Mr
V. Singh and Prof. LG. Grobler were interviewedaetjng the start-up and
development of thesfA programme and their experiences with the programme.
In addition, Dr E. du Toit, director of the Enerificiency and Environment
department within DME was interviewed regardingrent developments and

activities in relation to the national energy pglicamework in South Africa.

During a short visit to the Netherlands, two intews were conducted. The first
one was with Mr. E.Blankestijn, working for Senkwvem, which is the
organisation tasked with the national administraiad implementation of the
EPA-U programme. The interview was about the start awtldpment of thera-

U, the role of supporting policy instruments andeffects of the implementation
of the EPDB. Secondly, an interview was conductéh two consultants, Mr E.
Bouten and Mrs. G. van Chruchten, of EBM. EBM asultancy involved in
carrying outerPA-U s, developingpPA-uU software and offering courses regarding
theerPA-U methodology. The interview covered implementatgsues and the role

of the EPDB on future development of #rma-u.

Email contact was established with the programmeager of the\BGR, in which

an appointment for telephone interview was prop@setagreed upon from both
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sides. Unfortunately, this never took place sitn@erhanager was extremely busy

and did not respond to any subsequent messages.

Close cooperation with the CSIR was established;hwprovided the available

relevant documents regarding thgfA programme. Furthermore, a broad research

survey was carried out to obtain an understanddggnding the current energy

consumption in commercial buildings in South Afriéaquestionnaire covering

questions regarding energy consumption and maxichemmand of a range of

buildings in different climate zones, were sen2® consultant engineers.

Additionally, six large property owners have beentacted to provide energy

consumption data regarding their buildings. Respaoghe email survey was

poor; only ten questionnaires were completed abdhgted.

2.11 Case Study Categorisation

Table 2-7 shows general information regarding #eecstudies; it outlines the

hosting country, year of introduction, implemergatrate (when data available)

and the implementation as a percentage of thepotehtial buildings.

Table 2-7: Overview of general case study informatin

GBfA

ABGR

ENERGY STAR

EPA-U

United States of

(no. buildings/total
no. buildings)

23% Nation

schools, 14%
hotels evaluated

Country South Africa Australia America Netherlands Denmark

Year of introduction 1997 1999 1999 2005 1997

Implementation rate 263 buildings. | 26 000 evaluated

o 6 of which 76% ~1200-2000 15000

(no. of buildings) score good 2 500 labelled

Implementation 38% hospitals, 42% of total

percentage . 36% NSw | 25% offices, 24% _,; 150, | potential bid
0% supermarketsl 5% 2010 and 52% of

total bld area|

48



Chapter 2: Theoretical and Empirical Framework

The table shows thaBGR, ENERGY STARandeLO are well-established

programmes, running for 7 to 9 years respectiveiyg Dutch Energy

Performance Advice for non-residential buildingsjiste a new scheme and has

not been implemented fully; however, the case sisdglected due to its well-

designed programme structure and availability tdrimation. The reason for the

delay in implementation is that the European Ursmnultaneously introduced the

EPBD and therefore the Dutch government was ratiicteimplement the

programme until it complied with the European reguonents.

Table 2-8 provides an overview of the charactesstif the case studies regarding

the factors to which the case studies can be casego All the case studies have

a specific labelling scheme for commercial buildingxcept for theLo scheme.

The Danish labelling scheme offers two types oélapone for buildings smaller

than 1 500 rf) the so-called EM-scheme and a scheme for buidianger than

1 500 nf, theeLo -scheme. It is decided to include only the -scheme because

most commercial buildings are larger than 1 560 TheABGR is solely

applicable for offices and does not facilitate ottypes of buildings.

Table 2-8: Overview of categorising factors

from government

GBfA ABGR ENERGY STAR EPA-U ELO
Building type Commercial | Offices Commercial Commercial > 1500 m
Building stage Existing New/Existing | New/Existing Existing Exisgn
i - - - Semi-
Naturg of.hostlng Semi Government Semi Semi
organisation government Government Government| government
Scope of assessment Energy Benchmarking| Benchmarking Energy Energy
Audit Audit Audit
Implementation Voluntary Voluntary Voluntary Voluntary Mandatory
approach
_Supportmg No Yes Yes Yes No
instruments
Financial support No Yes Yes Yes Yes
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TheABGR andENERGY STARmMake provision for rating new buildings, whaefa,
EPA-U andeLoO focus on existing buildings. Except for theGR, all the case
studies are hosted by semi-government organisafidresinitiative for the

development of labelling schemes came from the igowent.

Figure 2-6 gives the possible categorisation ofctise studies based on the

implementation approach, scope of assessment aidfalrty of supporting

instruments.
| Support —
Energy audit H
| Nosupport |—] ELO
Mandatory
scheme | Support —
Benchmarking
scheme ] N .
Labelling | B
schemes
| Support || EPA-U
Energy audit H
L{ Nosupport || GBfA
|| Voluntary
scheme i Support || ABGR and ES
Benchmarking
schem ]
L No support [ — ---

Figure 2-6: Possible categorisation of the case sfies

2.12 Readers Guideline

Figure 2-7 presents the research approach andapéhe chapters relate to each
other. Chapters 3 to 6 discuss the assessmerg oa#te studies according to the
assessment frameworks given in section 2.9. Frenanlalyses, section 7.2 brings
together the results of the assessment and corsclbdehreats and opportunities,
and the strengths and weaknesses for a futurditabstheme for South Africa.
Section 7.3 covers the final conclusion regardirggrhost appropriate labelling
approach for South Africa. The chapter ends witomemendations for the
development of labelling programme in South Afrfsaction 7.4) and

recommendations for further research (section 7.5).
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Internal

Programme
Chapter 3 Strengths and
Weaknesses
Label Section 7.2
Chapter 4

Conclusion

labelling approach
Section 7.3

Context

Government }
" Recommendations
Chapter 5 Opportunities Section 7.4-7.5
and Threats

Commercial Building Section 7.2
Chapter 6

Figure 2-7: Readers guideline

The report also includes several appendices. Tsieafppendix is a summary of
the interviews carried out during the researchtaedther five appendices
provide supplementary information regarding eadeaudy. The appendices
were compiled to consolidate and structure theelargounts of discrete and
segmented information available on each case shud\glso to provide the reader
with a reference guide to obtain in-depth informatiegarding a specific case
study. The appendices and their bibliographiesfegghermore be used as a

starting point for further research on the topieoérgy labelling.
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3.1 Introduction

This chapter looks at different aspects of thegtesf a labelling programme. It
looks at programme objectives and developmenti(se8t2), organisational
structure (section 3.3), implementation costs {se@.4), promotion and
marketing strategies (section 3.5), quality assteand control (section 3.7) and
monitoring and evaluation (section 3.7). The mdijective of the chapter is to
identify the strengths and weaknesses of the éiftdabelling designs of the case

studies.

3.2 Programme Objectives and Development

Well-defined programme goals are the key to su¢ekssplementation (UNEP
and EPA 1997). The programme goals formulated &y@teen Buildings for
Africa programme were very ambitious. The main oftiye of the programme
was as follows; ‘The Green Buildings for Africcogramme seeks to develop the
infrastructure and resources to overcome the irdtional, financial and
institutional barriers that are inhibiting the apption of cost-effective energy-
efficiency measures in the commercial sector’ (Gohand Singh 1999). The
overall objective of theBsfA is divided into four sub-objectives. The programme
aimed (Grobler and Singh 1998):

* To build local capacity to promote and deliver gyesavings to the

commercial building sector;
* To demonstrate the cost savings and emissions{iedymotential through

improved energy-efficiency in the commercial sector
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» To stimulate the creation of energy service comgmmand other private
sector mechanisms to foster and replicate eneffigyesicy investment;
* Toinitiate the development of the institutionalahanisms that will

establish a sustainable national programme.

These objectives propose to realise additionalersatieyond the scope of
developing and implementing a labelling programivable 3-1 illustrates where
the objectives originate from and how they relatéhe formulated outcomes and
statement of work. The need for energy efficienchuildings was identified by
several prominent South African organisations {(fidumn in Table 3-1).
Furthermore, four types of barriers were identifeesdmportant, namely
informational, financial, capacity and institutidtarriers (second column in
Table 3-1).

The main objective of thesfaA relates to these barriers because it aims to devel
the infrastructure and resources to overcathéur barriers. This would suggest
that the sub-objectives, expected outcomes anstdtement of work are also in
line with and directly address the identified bansi However, Table 3-1 shows
that the sub-objectives address all the barriecegdfor the financial barrier.
Furthermore, it shows that the expected outcombsamltress the informational
and financial barrier. The statement of work inesi@ll the barriers and adds
some additional tasks to be executed to developribgramme. To illustrate the
inconsistency between the barriers, objectives,autcdomes, the ‘capacity

barrier’ is elaborated on in the section below.

TheGBfA programme developers indicated that there islad&professional
capacity to incorporate green building technolo@gis practice. Two sub-
objectives address this barrier directly. FirstheGBfA programme aimed to
build local capacity to promote and deliver enesgyings to the commercial
building sector. Secondly, tlesfA programme aimed to stimulate creation of
Energy Service Companies (ESCOs) and other pragaitor mechanisms to

foster and replicate energy efficiency investméfusrth column in Table 3-1).
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Table 3-1: Needs, barriers, objectives and outcomed the GBfA programme

Barriers

Main
Objective

Sub-objective

Expected Outcomes

Statement of Work

Ratification
of the UN

Framework
on Climate
Change 1997

Draft White
paper on
Energy

Eskom
demand-side

Informational: Awareness by
building owners, occupants,
engineers and other
stakeholders on green building
issues and opportunities; aboy
building technologies and
options available to reduce
energy usage and related cost

To develop the
sinfrastructure
and resources tg
overcome the
existing barriers
to the
implementation

programme

DPW
improvement

Financial: Lack of financial
and capital resources to

incorporate green building
technologies and practices

Demonstrate the cost savings and
emissions reduction potential

through improved energy efficiency
in the commercial sector

Creation of a marketing and
information package to promote
market acceptance and
implementation of profitable
energy-efficiency and
environmental assessment and
upgrades.

Documentation of the showcase
projects and the potential for cost
effective greenhouse gas
emissions reductions.

High profile demonstrations and
documentation of the cost-savings
potential of energy efficiency
measures through ten showcase
commercial buildings

of cost-effective
energy-
efficiency
measures in the

Development of a private sector
financial mechanism to
implement and replicate building
audits and upgrades

of
government
buildings

SABS
promoting
ISO 140001

Capacity:

commercial
sector

Institutional: No institutional
mechanisms and structures th
are responsible for and promo

green building

at
te

To initiate the development of the
institutional mechanisms that will
establish a national Green Building
for Africa programmehat is

sustainable

n

1)

3)

4)
5)
6)
7
8)
9)

10)
11)

Showcase programme to
demonstrate the applicability of th
GBfA environmental improvement
achieved through profitable
building upgrades

Establishment of technical networ
and database of role players in th
energy conservation industry
Public Relations: to givesfa a
recognisable and popular identity
Development of a marketing
strategy

Stimulate the formation of Energy|
Service Companies

Investigating the feasibility of a
revolving loan facility
Development of a national
programme

Documentation of emissions
reduction potential and related
cost-effectiveness

Development of new modules
Development of funding sources 1
sustain the national programme

=~

[

o
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Besides the fact that these two sub-objectivesdciadilitate twoseparate
programmes, it can be questioned if the sub-ohjestilo not fall outside the
scope of a labelling programme. The implementatiolabelling programmes
could trigger the creation of ESCOs and local capaevelopment, but this
should be seen as positive spill-over effectsasain objective of the programme.
On the other hand, it can be argued that theseebmmreeded to be addressed in

order for thesBfA to operate efficiently.

Looking at the expected outcomes (fifth column ablE 3-1) note that there are
no expected outcomes related to the capacity Ingildisue, which is confusing
since the issue represents two of the four subetibbgs. The statement of work
on the other hand (sixth column in Table 3-1) daekide development of
training and education modules for stakeholdersparfudic. ThegsfA work plan
document (Grobler and Singh 1998) works this ouhare detail:

» To develop programme and implementation guidelioethe customer;

* To develop practical training modules on improvamgrgy efficiency to
educate building managers, maintenance persondealariractors;

* To develop professional training modules on eneff§igiency in
buildings to educate and train professionals, cbinguengineers and
potential ESCOs;

* To develop software modules to assist in energyngawpredictions and
cost analysis and;

» To create forums and workshops to promote awaremiss the industry.

Besides the fact that there is a need for theg@ngg education initiatives and
awareness creation of the public, it can be questiaf it should form part of the
scope of a labelling programme. It is thereforeswprising that this task of the
statement of work has never been realised bg#fe programme. Regarding
other tasks of the statement of work, the majaftthe tasks were never carried
out, with the exception of the initiation of theositase programme. The
showcase programme aimed to attract ten buildiagsecs of prominent

organisations and guide their buildings througleaargy efficiency retrofitting
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and upgrading process. However, even regardingdblsthe programme
manager mentioned that they underestimated thérame that is required to
implement the showcase programme and time reqgtorgdide the buildings
through the fulleBfA implementation cycle. Eventually six organisations

participated in thesfA showcase programme (Singh 1999a).

When the programme was transferred to a differasiness unit within the CSIR
and changed programme managers in 200G:&HRe programme redirected its
focus. Instead of auditing buildings and encourg@nergy efficient upgrading,
the focus changed to an information function. Titention of the programme
was to influence decision-making by raising awassrievels through training and
education. From this point, the programme maingjlitated workshops

regarding energy, water and waste efficiency. Alttothis can be seen as very
necessary, it is not a financially viable activity.

ComparingsBfA programme design with the reference case studies
differences can be observed. Although#ReRGY STARprogramme
acknowledges all the barriers towards energy efficy, however its main focus is
on addressing the information gap, through a ditbogvard, market-based
approach. The goal of tlENERGY STARlabel is to motivate building owners and
property managers to improve the energy performasmmipant comfort and cost
effectiveness of commercial buildings while minimig their deleterious impact
on our energy resources and natural impact (HiokisNeida 2000). The
programme offers an energy management strategyangthresponding
benchmarking system to enable building owners tasue, improve and
compare the energy performance of the buildings.ABGR programme is also
focused on filling the information gap by givingilaing owners and tenants the

opportunity to benchmark their performance and eragging best practice.

Labelling programmes clearly have to focus on apeet, and that is filling the
information gap, by providing information and benwrking systems. Their
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goals and objectives are expressed in the numbarilofings aimed to be

benchmarked and labelled.

Regarding programme development, both programnaeiigily extended the
programme. The programmes started with a smallsfex scope, but
systematically added building types, informatioal$p additional activities, etc.
TheGBfA started ambitiously, but finally ended up not lgeable to carry out all

the tasks.

What can be concluded from the table and the dssoass that the barriers,
objectives, outcomes and statement of work dideltmw each other logically.
Furthermore, the objectives of the programme waoebtoad and ambitious and
were not feasible within the time, finances and Anmesource capacity available
to the programme. What can be learnt from the matisonal reference case studies
is that labelling programmes need to have a cleard, namely filling the
information gap by providing means to measure, owerand monitor the energy
performance of buildings. The reference case stuals®d showed that the

programmes started small and developed graduadly towme.

3.3 Organisational Structure

As outlined in section 2.5.2 four key players carnidentified in a labelling
programme, namely the administrator, implementmend, energy consultant and
the client. This section analyses how the admatis® structure of thesfa

compares with international experience.

In case of the&sfA programme, only two actors could be identifiednely the
CSIR and the client. Figure 3-1 visualises the oigational structure of thesfa
programme. The CSIR initiated and developedafe programme. Initially, it
acted as the administrator, implementing agenttla@@nergy consultant. Daily
administration, promotion, marketing, and evendhergy audits were carried out
by the programme staff. Some of the energy audit® wxecuted by Cybernetics,

which is an energy consultancy company directedrgyof the programme
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developers. The other energy audits were done BYBEEY, which was an
American energy consultancy under contract of tBAEnvironmental
Protection Agency (EPA). EPA was involved in thrstfiyears of thesfa
programme development providing technical adviakfarancial assistance.
Because the CSIR acted as the administrator, imgrléng agent and the energy
consultant, the client was in direct contact wita¢sfAa programme in a

comprehensive sense.

A 4

Working Group |« Steering Committee

\ / Administrator

>
CSIR — GBfA Operating Agent
A
A 4

Showcase Partner |------ » Client

Figure 3-1: Organisational structure of theGsfA programme

The fact that the government did not initiate thegpamme does not mean the
government was not supportive. Due to capacityfemashcial constraints, the
government was not in a position to initiate anrgnéabelling programme for
commercial buildings then. The relevant governnuemartments did support the
programmes ideas and participate actively in tiee@tg Committee and

Working Group.

The Steering Committee consisted of national stalkieins representing a wide
range of organisations e.g. DME, DEAT, DPW, IIEGk&m, SABS, and

SAPOA. This committee had bi-annual meetings. Tihved the steering
committee was to represent national ownership,igeonational support, mandate,

serving national interests, coordination, and arfofor interaction (Singh 1998).

The working group was established to attend toaimeral matters of thesfa
programme. The members of the working group weexts from the steering

committee, and held meetings on a monthly basis.\Wdrking group consisted of
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people from government and industry who were coteahito the success of the
programme. The working group facilitated exchaneleas and collaboration;
were expected to think pro-actively with the pragnae managers and to provide
new ideas and initiatives. TiesfA status report indicates that the purpose and
role of the steering committee was not well unaerdtand seemed to have served
the greater need of external donors, EPA and Ii&EGgh 1999a). However, the
steering committee reflected endorsement of natstaieholders and was

therefore maintained.

The organisational structures of the reference sagbes provide a different
picture. The case studies, irrespective of whetbemtary or mandatory, have a
clear organizational structure in comparison todBi programme. Figure 3-2
shows the organisational structure of ABsrR programme. The other organisation
structures can be found in section 2.2 of each staglyy Appendix. The structure
of the reference case studies is very similarotisests of the national
administrator, implementing agent, energy constkad the client. Roles and
responsibilities of each key player differ slighlsnong the case studies, but the
overall structure is similar. The national admiragdr is the initiator of the
scheme and iall caseshis is the governmental institution dealing wetimergy
efficiency. The administrator sets guidelines, suvises the process, and provides
funding. Additionally, the implementing agent is@represented by a

governmental institution.

In case of theBGR andENERGY STARprogrammes, the roles of the national
administrator and implementing agent are carriddguhe same organisation.
However, after theBGR programme was launched nationwide in 2001, the
programme established an implementing agent in ebttte states. The
implementing agents of th®0 andePA-U programme are governmental
implementation agencies commissioned by the adtramds. Energy consultants
are commercially operating engineers, running tbein business or working
through an energy consultancy agency. Clients balie contact with the energy

consultant, not with the operating agent or nafiadaninistrator.
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National Steering National Technical
Commitee Advisory Committee
National

wonal | .. . .
Administrator Administrator

A
\ 4

Regional
Certification Body

A
\ 4

__________________ > Implementing Agent

Accredited Assessof----------------- » Consultant

A
A 4

Client ~  [-=--=-------m---- » Client

Figure 3-2: Organisational structure ABGR programme

TheABGR has some strong features regarding the orgamsaistructure, which
are similar to thesfa and therefore worth mentioning. Besides the basiors in
the administration, the programme established twvornittees that play an
important role. These committees are the Natiote#r$g Committee and the
National Technical Advisory Committee (see Figw2)3The National Steering
Committee is a group of actors, consisting of saaie territory representatives,
federal government representatives, and indusggrosations. The committee
reflects endorsement and more importantly, briogadrd financial support for
the programme. The official role of the committeea advise on direction,
guidance and strategic development of the scheme.

The National Technical Advisory Committee on thieesthand, is established
from a consumer perspective and consists of omlydtry representatives. Their
role is to act as a link between thssR programme and the target group,
furthermore to provide advice on the trends initliistry and the impact of the

ABGR on the industry.
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TheELO-scheme established a similar committee, represgmdustry
representatives, to emphasise the importance diinthevith the target group.
These committees are seen by the reference cabessis an important link with
the government and industry stakeholders. Theisgeeommittee and the
working committee of thesfa programme were also established for these
reasons. ThesfA programme manager indicated that the role of tmengittees
was not well understood and therefore the comnsitéezre not exploited to their
full potential. Therefore, to be effective and wsgefoles and responsibilities of

the committees should be clarified.

It is clear that the organisational structure @&@BfA programme was not
effective. The major difference with the referenese studies is the origin of the
national administrator and implementing agent.llith&@ reference case studies,
these are government institutions, while in casthetsfA it was the CSIR,

which is the national research council. Furthermenergy audits were carried
out by energy consultants connected todki programme, which might have
been because of a lack of capacity in South Afaicthat time. However,
currently there are sufficient energy consultaingsned by Eskom, who can carry
out the energy audits. By using commercial cedig@ergy consultants, instead
of in-house capacity, it will reduce the workloataesponsibilities of thesfa

programme.

3.4 Implementation Costs

This section deals with implementation costs oélifig schemes. It evaluates the
GBfA regarding its finances and discusses the finastiattures and funding
streams of the reference case studies. Costs\adedlin two groups, the
administration costs of a labelling programme dredlabelling costs itself. Table
3-2 provides an overview of the administration s@std labelling costs of all the

case studies.
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Administration and operating costs

TheGBfA programme started with funding from the CSIR drellhternational
Institute of Energy Conservation (IIEC) through DMEhe United States
Environmental Protection Agency (EPA) made US$98 (® 456 000) available
through the IIEC. This funding was sufficient tarstup and implement the
showcase programme. The CSIR added an additior) B80 spread over two
years for the development and implementation optiegramme. The funding
made it possible to carry out the energy auditstmwcase buildings free of
charge for the clients. After two years, the CSégdme fully responsible for
financial support. Little additional income camerfrGafA activities and annual
fees of the participants, and the funding was officsent to sustain the

programme (Singh 1999a).

Analysing the financial structures of the referenase studies, it can be
concluded that ongoing contribution of the governme vital. The
administration and operating costs of Hm-U and theENERGY STARare fully
covered by the government. TRBGR administration and operating costs are
largely financed by government, but the programeoeives additional funding
from consultants through labelling fees and annegistration fees. TheLo-
scheme is self-sustainable regarding its daily adstration and operation costs,
due to the mandatory nature of the scheme, whiehagiiees a certain income.
However, the Danish Department of Energy is resiptenfor the funding of

marketing and promotion activities and quality cohprocesses.
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Table 3-2: Overview of the labelling costs of thease studies

Labelling Costs

. ) Client costs to obtain Label Financial
Case Study Administrative costs are covered by Cost Formula ) )
label Renewal incentives

« Contribution Steering committee (government)
« Fee Regional Certification Body (annually)

ABGR R4 420 to R13 260 Market Based Annually None
« Consultant registration and training fee (annually)

+ Administration fee for each label verified

 National government: VROM R13 500 Linked to subsidies
EPA-U Market Based N/A ) )
(building 1 500rf) and tax incentive
 National government Market based
Maximum price: ’
« Consultant registration fee (annually) however max prices:
ELO R4 150 Annually None
« Company registration fee (annually) R3 000 + RO.68 per

(building 1 500r)

« Administration fee for each label issued square metre

» Federal government: DOE (US$ 50 million) a]nEQSOO to R1 010 Market based,

ENERGY STAR EPA estimate of R0.35 - | Annually None

(building 1 500 rf)
0.68 per square metre

* CSIR R15 000 to R25 000
GBfA < US EPA funding trough IIEC annually + R50 000 for| Fixed price Annually None

energy audit

« Annual fees from participants
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Labelling costs

As can be derived from Table 3-2 thefA programme charged on average
R50 000 for carrying out an energy audit and anfeed for being &BfA partner
were between R15 000 and R25 000. These pricegaydigh compared with
the costs charged by the reference labelling progres. In general, prices are
obviously dependent on the size of the building taedcomprehensiveness of the
labelling. The reference case studies showed ti@gfor labelling are market-
based, which means that the energy consultantrdieies its own prices for its
services. Only the price to obtain mro-label is bound by price limits set by the
Danish government through the Executive Order aesfad Liability Insurance
(DEA 1999).

As can be derived from the table, labelling cost®BGR, ELO andENERGY STAR
are relatively low, compared with tEeA-u andGefA. Becaus@BGR andENERGY
STAR are voluntary programmes, they have to keep ticegptow to avoid
discouragement of potential participants. In additthe programmes can make
their prices lower because their product is lessprehensive than the product of
EPA-U, GBfA andeLO. The costs to obtain @nNERGY STARlabel are the lowest,
because the price only represents the costs affagsional energy consultant. No
additional costs are charged for obtaining thell&dben ENERGY STAR The costs
for anABGR label are a bit higher because it consists ottsts of the energy
consultant and a certain amount that needs toideg#he implementing agent
for issuing the label. TheLo prices are relatively low because the government
does not want to add a cost burden on the builovmgers and therefore set

maximum prices for issuingLo-labels.

Although theepa-u is a voluntary scheme and therefore expectedve loav
prices, their prices are relatively high compareithwhe other voluntary schemes.
This is feasible because the scheme is linkedlisidies and tax incentives,
which reduces the price for the building owner leawves the consultant revenue
unchanged. Furthermore, the costs foErsU are a once-off fee, while the other

programmes require the clients to renew their Rbahually. Financial
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sustainability is obviously more difficult for a kmtary scheme than for a
mandatory scheme. A mandatory labelling programamebe designed so that it
is self- sustainable, while this is more diffictdt a voluntary labelling scheme.
Experts interviewed during the research also agttesgica voluntary labelling
programme would struggle to sustain itself withcaritinuous financial support
(E Bouten and G van Chruchten 2006, pers.commlafhfiary). Additionally,
voluntaryenergy audiprogrammesgpPA-U andGBfA) are more expensive and
more difficult to sustain than voluntabgnchmarkinggchemesABGr and

ENERGY STAR due to its comprehensiveness

In conclusion

The analysis of the case studies shows that dilaperogramme should ideally
be operated and financially supported by governmiém South African
government supports the idea of a labelling prognanbut is not in a position to
initiate and operate such a programme due to buadgktapacity constraints.
Therefore, to develop a labelling programme in Bd\ftica the programme
managers have to be extremely creative to estatdistired financial support.
Recently, the DME has worked together with otheregomental institutions and
the industry stakeholders to establish the Nati&margy Efficiency Agency
(NEEA). Through this agency, all types of projemtsl programmes can apply for
funding. The budget for the NEEA is provided by &skand national
government. The disadvantage for a labelling progna being dependent on
external funding is that the donor of the finane@sits to have its share in the
operation of the programme. Furthermore, a donoistap the financial support

at any time.

Because of its mandatory nature, a programme ssittieaLo-scheme is able to
sustain itself, with little government funding. Woltary schemes seem to be more
dependent on government funding. Programmes sueBGRs ENERGY STARand
EPA-U are to a large extent financially supported byrtgevernments. A market-
based labelling programme, which does not recemveignment support, will

struggle to implement its programme without secdveding. Moreover, an

65



Chapter 3: Programme Design

energy audit programme is more expensive to sugtaima benchmarking

programme, due to the level of comprehensiveness.

Because thesfA programme was operating without the financial ségcfnmom
government, finances were constantly uncertawolild have been more cost
effective when th&sfA considered the market-based benchmarking approach
undertaken by theBGR or ENERGY STAR whereby the labelling process is less

comprehensive and therefore less expensive.

3.5 Promotion and Marketing Strategy

Whether a programme is voluntary or mandatory otild need an
implementation strategy to be successful. The tapgrip will not participate in
an energy audit programme when it is not informiealua the benefits. There are
several instruments available for a labelling paogme to include in the
implementation strategy, which are the following

* Financial incentives from government. These insents provide
financial incentives to the target group to obiilabel for their buildings.
Examples are subsidies or tax rebates to compefmsdtee assessment
costs or upgrading costs

* Regulation requires labelling.

» Government programmes, policies or acts, whichirequbuilding label.
These instruments, when applied, include labebisgart of their
programme. Examples are long-term agreements, anodation policies.

* Non-government programmes, which require a buildihgl. An example
is environmental-labelling schemes requiring a lléwetheir energy
component.

* Promotion and marketing instruments. Promotiorviis are to create
awareness and good publicity and are often theoresipility of the
national administrator or implementing agent. Marigeactivities are to

® This list is not comprehensive; it is compiled ésn the implementation activities of the case

studies.
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sell the product and attract owners to participatée programme, which

is often executed by the energy consultants.

Because thesfA was still in its early stages, little effort wastpnto developing
an implementation strategy. The programme startddtive showcase
programme, which was set up to demonstrate theeffesttiveness of energy
efficiency to the commercial sector. TasfA approached several large, well-
known property owners to convince them to parti@pd@he aim was to include
ten buildings in the programme, however only sigamisations were willing to
commit themselves to thasfA showcase programme. The showcase programme
consisted of the following organisations and buidy:

e Old Mutual Properties, Old Mutual Centre in Predori

* Eskom, Megawatt Park in Johannesburg

» Sanlam Properties, Sancardia in Pretoria

* CSIR, Conference Centre in Pretoria

» Sasol, Headquaters in Rosebank

During the showcase programme, a marketing brocasdeveloped and
several articles were written regarding the enef§giency potential of the

buildings.

Once the showcase programme was finalised, a gaokletmg strategy would
have been necessary to disseminate the resulte shbwcase programme and to
attract other property owners to join the programaithough the showcase
programme demonstrated the cost effectivenessaieprogramme never came
to the stage of finalisation and disseminationesults. ThessfA programme did
develop a recognisable identity, in the form of tlaene and logo, but a dynamic
marketing campaign never took place. By 2000, a megramme manager took
over and thessfA took a different direction, it became a more infation

provision programme instead of a labelling prograanirhe main marketing
approach of thesfa was through networking and approaching potential

participants by the programme managers and thargjegsommittees. During the
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first two years, th&sfA built a notable network of organisations suppaortime

programme.

Looking at the reference case studies, we can obskfferences between the
marketing approach of voluntary and mandatory @ognes, as well as between
the energy audits and benchmarking programmesoi@dfh theeLo scheme is a
mandatory energy audit programniestill needs promotion activities to create
awareness among the target group. An evaluatitime@Lo -scheme in 2001
(Lausten and Lorenzen 2003) pointed out that tbgnamme should put more
effort in promoting the scheme, seeing that onBo5§F the buildings were
labelled after four years of implementation. Altigbuthe Act, which mandates the
ELO-scheme, allows the Department of Environment amer@y to impose a fine
in case of non-compliance, this has not been patgractice (Poulsen 2001). The
scheme is not supported by other policy instrumentipport programmes.

The implementation of theoluntary energy audit schepePA-u, enjoys
government support through a regulatory instrumegntyely the Environmental
Act. This act requires building owners to implemalhtost-effective measures
with a pay-back period of five years when the hinijg uses more than 25 006 m
gas and/or 50 000 kWh electricity. Thea-u is utilised to identify these cost-
effective measures. Furthermore, the programmeis@ied through voluntary
Long Term Agreements between government and bisgsde improve energy
efficiency of business processes and buildingsaliina tax rebate that
compensates investment costs, stimulates orgammsat undertake a&pPA-U and
improve the building. Promotion activities are thsponsibility of the
implementing agent, who currently only maintains website. Marketing
activities are left to the energy consultants, wffer theepA-u as part of their

total package of services.

Thevoluntary benchmarking programmesGR andENERGY STAR require more
effort in their marketing and promotion activitimsimplement the scheme,

because the programmes are not supported by sefysiak incentives or
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supporting regulatory instruments. Howewdose operation with other
governmental institutions resulted in the inclusion of the label programines
governmental voluntary programmes promoting eneftigiency. Additionally,
both governments established policies regardinggoaent accommaodation.
These accommodation policies require a label idvldings occupied by
governmental institutions and agencies. For exantipéeAustralian NSW
accommodation policy requires a ABGR tenancy star rating for all

accommodation occupied by governmental agencies.

Because&ENERGY STARaNAABGR have established proven methods of measuring
and benchmarking energy performance of buildintys sthemes are included in
voluntaryenvironmental rating schemesAn ENERGY STARrating is required to
obtain the USA Green Buildings Council’'s LEED cictition. TheABGR rating

Is required for the environmental rating schemtheffederal government,
NABERS and for the Australian Green Building Colisdsreen Star

certification.

To encourage building owners and tenants to ppdieiin the programme,
challengesare initiated to trigger the competitiveness @ bhusinesseENERGY
STAR challenged businesses and government agenciegptove their energy
performance with 10, 20, 30 percent and receiaeket recognition for this
achievement. Furthermore, seminars and conferemeesrganised to hand out

awards for best performing companies.

Websites are playing a major role in disseminaitifigrmation to building owners.
Thewebsitesof ENERGY STARandABGR are an important means of
communication. Both programmes make use of webebadeng tools, which
means that the energy performance of the buildamgbe calculated and
monitored online. Information and tools on howrtgprove the energy
performance of buildings can also be found on tkbsite. Furthermore, the
websites contain databases of all labelled buiklengd best practices are

highlighted to serve as examples.
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The marketing approach BNERGY STARaANdABGR includesnetworking with
prominent stakeholders in the field for support. &ample ABGR is marketing

the scheme through the Property Council of Austrélaster Builders
Association, Australian Conservation Foundatiorgilfg Managers Organisation,
etc. Obtaining support from the industry is seeprasof the most important
aspects of the marketing strategies.

Finally, the energy consultants are also encourémethrket the labelling
programme. ThaBGR equips each energy consultant with a marketing qugek
which contains marketing brochures and ideas faketeg strategies.

In conclusion

Table 3-3 gives an overview of the main promotiad enarketing strategies of
each of the case studies. Implementing a labgliragramme, whether it is
mandatory or voluntary, requires a well-developagdlementation strategy. This
is especially valid for the voluntary benchmarkprggrammes, which are not
supported by financial incentives or regulatorytrimients. ThessfA started with
the showcase programme to demonstrate the costieéfieess of energy
efficiency and the benefits of participating in ffegramme. Establishing the
showcase programme indicated how difficult it wasanvince building owners
about the benefits of the programme. This indictitedhecessity of a good
marketing and promotion strategy to make the progna successful. Thesfa
managed to establish a network and create suppaontd range of important

stakeholders.

Implementation strategies of tBeo andepA-u are not realistic in the current
South African context. For tre.0o-scheme, legislation and a monitoring system
to keep track of implementation need to be in ptadeecome successful. The
EPA-U scheme is implemented and sustained due to afjaternment support
and supporting instruments. The marketing appr@achimplementation strategy

of theABGR andENERGY STARIS more business oriented and therefore more
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applicable to the South African context. Thesetstji@s focus more on the
(economic) benefits the programme can offer thgetagroup.

Table 3-3: Implementation strategies for labellingschemes

Linked to: ENERGY
ELO GBfA ABGR

STAR

Subsidies X

Tax incentives X

Regulation X X

Government accommaodation policy

requiring rating

Governmental voluntary energy

programmes requiring rating

Environmental rating systems X X

Regulation instruments requiring rating X

Networking X

Market recognition X

Website X X

x| X| x| X

X
X

X
X

Award events

Although the South African government is not in gusition to provide
significant financial support, current governmectivaties could provide
opportunities for a potential implementation stggteThe South African
government is currently carrying out energy auftitgheir own buildings to

show leadership. The labelling programme could tmkhis initiative by

providing the benchmarking and labels so the gawent can display and receive
market recognition for their achievements. Furthmenthe South African
government, (through DME) signed an energy efficyeaccord with 30 large
industrial organisations. The organisations conedithemselves to improve their
energy performance of all business activities, Whalso includes the energy

efficiency of their buildings.
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3.6 Quality Assurance and Control

This section looks at quality assurance and coptatesses of labelling schemes.
TheGsfA did not have a quality assurance or control prasessplace. This was
also not necessary at the time, since the prograwaseloing all the energy
audits in-house. Quality control would then meagytivould assess themselves.
However, for the development of a potential lalgllprogramme in South Africa
this section looks at the experiences of the referease studies.

Quality assurance and control is divided into threen aspects, which are
discussed in three separate sections, namely

* Quality assurance of people and organisation @e&i6.1)

» Quality assurance of the process (section 3.6.2)

* Quality control of the end product (section 3.6.3)

3.6.1 Quality assurance of consultants and organisations

The main question here is how to ensure that pespleompetent to execute the
work that needs to be done. Table 3-4 indicatesthahas been done by all the
reference case studies. As can be seen, pre-gatbfn of the energy consultant

is a requirement in all the cases. FOrgeReERGY STARprogramme, this is also the
only requirement for the energy consultant. Theggpamme requires a
Professional Engineer to carry out the work. Toobee a Professional Engineer

in the USA, the person has to have certain degmee®xperience, which is seen
as sufficient bfENERGY STAR When a person has the Professional Engineer title
some guarantee can be given regarding the qudlgkilés. A database is

available on the website containing professiongireers who have performed an

ENERGY STARVerification before.

ELO, EPAANdABGR require the energy consultant to undertake a lesiing
course and, in case of tBeo andABGR, an examinatiomBGR andeLO develop
and carry out their own training programraea-u leaves it to the market; there
are several private education/training instituted dffer arePA-U courseELO,

EPA-U andABGR require the energy consultant to obtain authodsaind
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certification. In the case of th®sGR the certification needs to be renewed

annually, which has assumingly more to do withficial revenues than with

quality assurance.

Table 3-4: Quality assurance of people and organitan

Quality assurance of consultants and organisation

+ experience

+ experience

+ experience

ELO EPA-U ENERGY STAR
Training Mandatory Mandatory Mandatory -
Prequalification Degree Degree Degree Degree

+ experience

Examination Test at the end of - Test at the end -
the training of the training
course
Who will be authorised Consultant Organisation Consultant N/A
Renewal of certification | Certification for Certification for Annually N/A
life life
Authorisation done by Independent Independent | Implementing N/A
committee institute Agent

ELO andEPA-U require their energy consultants to execute anggreardit as part

of the labelling process. This requires knowledggrarding energy audits. Energy

audits vary in scope and detail, and therefore fieicessary to conduct a training

programme to create an understanding of the scopers. ABGR andENERGY

STAR only require their energy consultants to verifyadeollected by the client

and to verify the indoor air quality of the buildinTheABGR provides a four-day

training programme to become aBGR accredited assessor. During the course,

the participants are familiarised with the validatprotocol and the code of

conduct. The first two official ratings are donedansupervision of an

experienced accredited assessor.

These following systems can be used for ensuriagjtiality of the energy

consultant in a potential labelling programme intBoAfrica. Firstly, South

Africa has a similar qualification system as theAJ8 graduate engineer can

become a Professional Engineer after several yégnactice. The Engineering
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Council of South Africa (ECSA) accredits professibangineersSecondly, the
Southern African Association for Energy EfficienSAEE) provides a Building
Energy Audit Training course and a Certified Enekipnager course. The
courses are supported by the Department of MinaradsEnergy and are executed
by the Energy Training Foundation in conjunctiorthAlorth-West University.

The course is registered with Energy Sector Edocatiand Training Authority
(ESETA).

3.6.2 Quality assurance of the process

There is a major distinction between the energytgudgrammesgLO andePA-U)
and the benchmarking programmesdr andeNERGY STAR regarding the
guality assurance of the process. The processdimgjlan energy audit is more
comprehensive, and therefore the quality assuraradeo more comprehensive.

TheGBfA programme compiled a ‘guide to implement energigiefficy’, which
provides a five-step strategy to improve and upgithée energy performance of
the building. The original purpose of this guidesvia provide a roadmap to guide
participants through each of the five stages. Harethe content of this four-
page guide suggests it is only an introductiomiergy efficiency in buildings. It
would provide insufficient support should the ctielecide to upgrade its building

according to the steps outlined in the guideline.

Table 3-5 shows the systems in place to ensurétyjoéthe process. The quality
of theEPA-U process is established by National Certificatiome®gnents (BRL)
developed by independent institutions. These ageaesdescribe the process
systematically and outline the requirements dutivggprocess. This is a
comprehensive way to ensure the quality of thegsecbut would certainly be
unnecessary in the case of a benchmarking progra@m#he other hand, the
validation guidelines of theBRG andeENERGY STARwould not be adequate in the

case of an energy audit.
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Each of the case studies has mandatory softwarkade to standardise the
calculation methodology. Calculation methodologisgally use either primary or
delivered energy for the energy consumption catmiria (see Conceptual
definitions in section 1.4.4)ABGR, ENERGY STARand theeLO-scheme use
delivered energy in their calculations, wrefea-u uses primary energy for the
energy consumption calculation. The use of pringxgrgy for the calculations is
useful for and related to national energy policgsiderations. Using delivered
energy for the calculations approximates the gualithe building and is more
appropriate for building owners and tenants, sindeectly relates to the energy

expenditure.

Table 3-5: Quality assurance of the process to olitathe label

Quality assurance of process

ELO ENERGY STAR
Procedures | Standardised forms BRL 9503 + Validation Validation
and checklists manual protocol guidelines

Software Mandatory BRL 9501 + Mandatory Mandatory
software software software software

3.6.3 Quality control of the end product

TheGsfA programme labelled six buildings, so random qualdastrol of the end
product is not applicable. Regular quality checkdhe end product (ratings or
reports) become more important when the numbeuitdings participating in the
programme grows significantly. Tleeo-scheme, which has the largest number of
buildings covered by their label, randomly chedies quality of the energy labels
and energy plans generated by the energy cons(t&$b of the reports). A team,
consisting of 5-6 auditors, is appointed to exethietask. The task includes
contacting the client and the energy consultasttimg the building and reading
the report. In case the report is not up to stahdbe energy consultant receives
feedback from the team and gets an opportunitgdbfy the report. If this is not
done properly, the registration committee may deptie registration of the

energy consultant.
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3.6.4 Concluding remarks

TheGsfA programme did not have a system to ensure thetgadlprocess and
the product. It was also not necessary to devalop a system since only six
buildings were included in the programme and mbgt@®work was executed by
the programme itself. Nevertheless, overall devaleqmt plans of thesfa did not

mention a quality assurance and control systenerith

Quality assurance and control is a means to obtautbility from potential

clients and therefore a necessity. This is illusttdy the reference case studies. It
appears that the level of quality control is néated to the implementation
approach of the programme (mandatory or voluntdmy) to the scope of the
programme (energy audit or benchmarking systemali@Qcontrol systems
become more important and wide-ranging when anggreadit is included in the
scope of work, and additionally, when the numbdabglled buildings grows.
TheEPA-U andELO include an energy audit in their processes andexurently

the quality control in those programmes is muchevetensive than in either of

the benchmarking programmes.

3.7 Monitoring and Evaluation

Part of the work plan to introduce tbefA programme into the commercial sector
(Grobler and Singh 1998) was to determine the eamsgduction potential and
cost effectiveness of the showcase programme. Henydis was not realised
within the timeframe. From the reference case stydi is clear that monitoring
and evaluation is important in order to determheimpact of the programme

and the actual effectiveness of the programmermd®f energy savings and
emission reduction. Measurement and verificatiothefeffects of the programme
and individual buildings become more and more irtgrdr especially in terms of

carbon credits and carbon trddeurthermore, when the impact of individual

® Carbon trading involves the trading of permits maitecarbon dioxide. CDM is a Kyoto Protocol
mechanism, which allows Annex | parties to impletojects activities that reduce emission in

non-Annex | parties, in return for certified emasireductions (CERs). These CERs can be used
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projects is known, the labelling programme can noorand evaluate the
performance and progress of the programme. Idemltyeasurement and
verification procedure should be able to quantiky impact of the labelling

programme on project, regional and national level.

Due to technology development, it is very easyeldssy/s to obtain information
via internet, etc. A web-based database is thexefatiable option for a labelling
programme. An additional advantage of AB&R, ENERGY STAR andELO
schemes is that the labels have to be renewed nwlaich means that the
programmes can easily monitor the energy perforemanthe buildings included
in the programme. In the case of #m\-u, there is no renewal of the label
required. This makes monitoring of energy savingsewifficult. The labelling
process should not be finished when the energyt authbelling is complete. It is
an added advantage to monitor building upgradegradimpact on the energy

consumption.

by an Annex | party to achieve their emissionsdtsginder the Kyoto Protocol (UNFCCC 2006).
In order to become eligible for CDM projects, ajpob needs to be able to indicate the emission
reduction due to the activities of the programmhés therefore crucial that measurement and

verification is integrated in the design of thegnaamme (see also footnote on page 2).

77



L abelling Characteristics

4.1 Introduction

This chapter evaluates tlkefa according to Rogers’ attributes of an innovation.
An innovation is explained as ‘an idea, practigeplgject that is perceived as new
by an individual or other unit of adoption’ (Rogd:895, p.11). Labelling can
therefore be recognised as an innovation, sinsengw and it has not been
introduced to the market before. Rogers’ attributee frequently used to explain
implementation difficulties or delays and to forstcanplementation success.
Rogers’ attributes of innovation (section 2.6), gishof relative advantage
(section 4.2), compatibility (section 4.3), comptgXsection 4.4), triability
(section 4.5) and observability (section 4.6). Thapter ends with a discussion
about the relation between the adoption of thel labé the actual energy

efficiency improvements (section 4.7).

4.2 Relative Advantage of Labelling

Relative advantage is the degree to which an inmmvas perceived better than
the idea it supersedes (Rogers 1995). Relativersalgas point out the benefits
resulting from adopting the label. The degree Gftree advantage can be
expressed in economic terms (e.g. economic prdiftgbnitial costs), but social
prestige, convenience and the immediacy of the nebaee also important. What
matters is whether an individual perceives the waion as advantageous. The
more a building owner perceives a relative advanthg easier and faster the

implementation of the labelling programme.
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The relative advantages as promoted byasfe programme are that participation
in the programme conserves the environment, savegynand the client would

gain positive public image through market recognitior its achievements.

Saving the environment

The primary goal of thesfA is to make buildings more energy efficient, to
achieve CQreductions and contribute to stabilising climatammge. However,
energy efficient behaviour involves a conflict ilhat is best for the whole system
(reducing CQ) and what the individual would prefer to do (useigctricity).
Therefore, this concept is difficult to disseminateong individual building
owners. Building owners do not see the relationblifgveen their electricity use
and the degradation of the earth. The majorityhefliuilding owners do not see

conserving the environment as a relative advantage.

Money savings

GBfA emphasised the cost benefits of the programme.daaizrprofitability of
energy efficiency is proven. The energy auditshefshowcase buildings did
show that on average 20-30% could be saved withtdawedium investments
costs. While the profitability of energy efficienesas proven, building owners
were still hesitant to join thesfa programme. Firstly, building owners had to
commit themselves totaree-yearmprogramme, which could not indicate upfront
what the exact financial profitability would be.ofitability only becomes clear
after an energy audit is carried out, in other wgaatter the building owner has
committed to the programme. Secondly, the resuldscarresponding revenues
are in the long term, not in the short term. Thiégdng owner has to invest money
first, before he can experience the returns ofggnefficiency. Additionally, the
annual costs of beingasfA partnemwere relatively high, compared with the

reference case studies (section 5.3).

Market recognition and positive public image
TheGsfA also put forward market recognition as a relatisiegantage to

participating in the programme. Building owners Idouse thessfA logo to
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promote their commitment and achievements regareleggy efficiency.
Furthermore, thesfA would recognise the Green Building Partner’'s
achievements by publishing articles regarding thiupon prevented by
participants and organising media events. Recergnggnition would therefore

increase the social status of the Green Buildingnea

Displaying thessfA label indicates that the building owner is comedtto the
improvement of energy efficiency of its facilitidsindicates that the owner
committed to upgrade 80% of the floor area witht-@fective improvements
within three years after entering the programmeimportant weakness of the
GBfA is that they did not have benchmarks for typicaldings, which meant that
it was not possible to compare the building perfamoe with other buildings.
This is essential when the programme aims to sugpeellent performance; it
should be known what excellent performance and compmnactice entails.

International experience regarding relative advantges

It appears that the benchmarking programmesg andeNERGY STAR follow

the same relative advantages asdsia. Energy saving is the most important
advantage, promoted in combination with the markebgnition for the
achievements. Although reduction of €® the overall goal of the programmes,
this is not emphasised as a relative advantageen&eyy audit programmesLO
anderPaA-U) do not share the same relative advantages afghe These
programmes do not rely on the market forces, aacefore indicate government
incentives as most important. According to Sentedyo (2005), the main benefit

for the building owner to participate in tBeA-u programme is the tax incentive.

Market recognition is put forward as a relative aahage byGBfA, ABGR, and
ENERGY STAR. The three programmes put emphasis on the markegmémn and
competitive advantage a building owner gains whati@pating in the
programme. The labels function as a trademark aovge market recognition.
The labels are relatively simple, and do not giveminformation, but indicate
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that this company is committed to the energy edficy of the building. Figure

4-1 shows the labels ofsfA, ABGRandENERGY STAR

TheEPA-U andeLO programmes provide a label as well, but the fumctibthe
label is to provide information in a compact forpadt to be used for display or
marketing purposes.

ich
G REEN||[318lI1BBll\\[€

BUILDINGS GREENHOUSE RATING
FOR AFRICA

Figure 4-1: Trademarks of GBfA, ABGR and ENERGY STAR

The meaning of the labels of each programme dittesome extent. The
meaning of thesBfA is described earlier in this section; it indicatesnmitment

of the building owner to energy efficiency and watjng the buildings.

When a building displays @&NERGY STARIlabel, it indicates that the building
belongs to the 25% best performing building in WA, In theENERGY STAR
programme energy performance is expressed in cquigumper square metre,
yet this is coupled to a certain number of poimsaccale from 1-100, calculated
by the software program Portfolio Manager. The ganfince is compared with
similar buildings. The programme provides benchmdok offices, schools,
hotels, hospitals, residence, and warehouses. Wheilding rates 75 points or
higher, it means that the building ranks amongape25% energy efficiency
buildings and is eligible for abNERGY STARIabel.

Display of theABGR rating indicates that a building owner or tendstaoed an
official certified rating for the building. It doast necessarily mean the building
is energy efficient. A simple counting exercise wagied out, using the online
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accredited-building database of tkmsR, to determine the percentage of

buildings that obtained a certified rating whilerigeenergy inefficient. The

database contains all building ratings; also thmsklings that obtained a low

rating. The results showed that 24% of the ratsogsed lower than a 3-star

rating (a 3-star rating represents good buildinggsmance; Table 4-1), 76% of

the ratings were a 3-star rating or higher, and #0%e ratings 4-star or higher

(section 3.2 in Appendix B). It is possible thabtgk buildings scoring lower than

a 3-star rating are part of an energy efficien@gpamme that obliges building

owners to rate their buildings upfront, upgradertbaildings, monitor the

improvements and rate the building again. All perfance ratings are disclosed

on the internet.

Table 4-1: Rating and benchmarks of theéBGR for Sydney (ABGR 2005)

No of stars
awarded

Description

Poor energy

Tenant

Base
Building

Energy Performance (kg CQ per nr)

Whole
Building

Poor management or 145-172| 168 - 199 313 -372
outdated systems

Good Average building | 115 _144| 136-167  253-313
performance
Current Market d

Very Good | 5o il 90-117 | 104-13§  193-253
Strong

* % % % Excellent Performance 63-89 | 72-103 134-193

. Best building
b . db . 4b &b & d | Exceptional performance 0-62 0-71 0-134

Financial incentives

TheELO-scheme andPA-u do not put forward market recognition as an imgairt

relative advantage of participating in the prograamithe hosting governments

provide incentives to building owners to incredseate of adoption. The Dutch

government provided incentives, such as subsididgax rebates, to start up the

programme assuming that it triggers a self-genggairocess. The programme

sees the tax rebates as the most important rekdiventage for participating in

the programme. The Danish government mandated.thecheme to ensure

adoption of the programme.
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Concluding remarks

It appears to be difficult to convince building oava on the benefits of the
programme. The most important relative advantagbefabelling programme is
the potential costs savings for the building owiwever, this relative
advantage turns into a disadvantage when the hgilolivner realises that he/she
has to invest in energy efficiency upgrading fivefore he/she will experience the
economic profitability. The reference case studle®v same experiences
concerning this problem. The Dutch and Danish gavents realised that the
relative advantage of a labelling programme is éoa therefore introduced
financial incentivesgpA-u) and induced labellingge(0).

4.3 Compatibility of the Labelling

Compatability is ‘the degree to which the innovatis perceived as being
consistent with the existing values, past expeasrand needs of potential
adopters’ (Rogers 1995). The relationship betweenpatibility and
effectiveness of the labelling scheme is positivéabelling scheme can be
compatible or incompatible with socio-cultural veduand beliefs; previously
introduced ideas and clients need for the innowaifldve adoption of an
incompatible innovation, however, requires adoptba new value system,

which is a relatively slow process.

Existing values and beliefs

TheGBsfa introduced energy efficiency in commercial builgsn Sustainable use
of electricity is not part of the values and belief the building ownerssfa
promotes a desired behaviour, which is absentarvétiues and beliefs of most
building owners because they do not see the dieutfit. GBfA requires the

creation of a new value system to make energyieffocy a concern in business.

Compatibility with previously introduced ideas

There were no previously introduced ideas, whichilddave benefited thesfa
programme regarding the implementation. However Ed¥arted recently with
the implementation of appliance labelling. In BagpUSA and Australia
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appliance labelling probably contributed to theegtance of building energy
labels. In Europe, appliance labelling became miangdérom 1995. Th&NERGY
STAR programme established its first labels in 1992efoergy efficient computers,
after that the label expanded to more than forbglpcts. Labels for energy
efficient buildings became eligible for residentaellings in 1995 and
commercial buildings in 1998NERGY STARhas established a brand name, which

certainly contributes positively to the implemergatof the building label.

Needs of the Building Owner

The programme identified the following needsdafA (Grobler and Singh 1998).
Firstly, the ratification of the UNFCCC, which inigdl that efficient energy use
should become a national priority. Secondly, Eskammched a demand-side
management (DSM) programme, whereby energy sauingsmmercial

buildings would play a key role. Thirdly, severalvgrnment departments
indicated the importance of environmental frienbllyldings. The CSIR identified
the need for a programme that incorporated thewarinitiatives. These needs
are all perceived needs of thefA programme managers and government, while
building owners do not necessarily recognise tlasseeeds and therefore do not

act accordingly.

4.4 Complexity of the Labelling

Complexity is ‘the degree to which an innovatiopéceived as difficult to
understand and use’ (Rogers 1995). The level ofpbexity of a product is
negatively related to its rate of adoption. Newasiéhat are easier to understand
are adopted more rapidly than innovations thatiregievelopment of new skills

and understandings.

Complexity of the label is expressed as the leteletail of the aim of the
programme, evaluation of the energy performanantitication of energy
savings measures, reporting and market recognifialble 4-2 gives a summary
of the complexity of the labelling process. Furthere, the involvement of an
energy consultant also indicates the level of cexipf of the process.
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TheGefA was a complex and comprehensive programme. Thgyene
performance evaluation is based on a detailed greerdit of the specific building.
The audit creates a thorough energy consumptidiigood the building and its
service systems. The audit evaluates the localrligy tariff structure and the
impact of the local climate conditions. Identificat of possible energy savings
plays an important role. With the help of simulatenftware, potential measures
to improve energy efficiency are explored. It idiées$ potential upgrades,
expected savings, investment costs, and recommengddbr each of the
following implementation stages:

Stage 1: Lighting upgrade

Stage 2: Building tune-up

Stage 3: Load reductions

Stage 4: Air distribution systems

Stage 5: HVAC plant upgrade

The results of the energy audit are compiled imt@mergy report, which is a
detailed technical report. It covers an energysoamption profile, energy savings
measures, professional advice on performance inepnent, expected savings

and the investment costs.

Table 4-2 shows that the energy audit programmemare extensive in all
aspects. Firstly, the evaluation of the energygrarnce is done by means of an
energy audit, which provides a detailed and fae#pecific energy profile of the
building. Secondly, improvement suggestions ardifigspecific and
accompanied with potential savings, investments;aate of returns and payback
time. The suggestions relate to improvements reggualchitectural
characteristics, building services and building eaggment. Thirdly, the results
are compiled in a detailed technical report. THe of the energy consultant is
crucial in the process to obtain ema-u, ELO andGBfA label. The energy
consultant is responsible for the actual work,ding inspection, calculation of
the energy performance, energy savings, recommenating improvements

and the final report. The energy audit programnoéstand software are attuned to
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the tasks of the energy consultant. The softwaneaise complex and technically
sophisticated than the tools provided by the berachimg systems, aligned to the

technical knowledge level of the energy consultant.

Table 4-2: Summary of comprehensiveness of the labe

Evaluation of energy performance EPA  ELO GBfA ABGR ES
Statement of Energy Performance X X X X X
Brief energy consumption profile X

Comprehensive energy profile X X

Identification of improvements EPA  ELO | GBfA ABGR ES

Improvement suggestions provided by general

software program

Improvement suggestions facility-specific by

) X X X
professional consultant
Indication of the potential savings of the measutes X X X
Indication of investment costs and pay-back time X X X

Reporting of the results EPA | ELO GBfA ABGR ES
Brief summary of the results X X
Summary plus covering of energy savings X

recommendations

Detailed technical report X X

Recognition of achievements

Label is used as trademark X X X

No recognition of achievements X X

The benchmarking programmes are simpler and lesplazated. Evaluation of

the energy performance consists solely of ratiregetiergy performance by means
of a software tool. Since the benchmarking prograsdo not include a physical
visit to the facility by an energy consultant, sagtpns for improvement are also
not part of the labelling process. However, botbgpammes provide extensive

information and support tools to guide the propekiyner on how to improve the
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energy efficiency of the facilities. The Diagnosticol of theABGR provides
suggestions regarding lighting, equipment, misoeltais easy savings, air-
conditioning savings, and building envelope. Althbumany assumptions and
generalisations are made in the creation of patkeimiprovements, it helps the

building owner or tenant to identify the most olmgsamprovements.

The ABGR andeENERGY STARprovide a range of tools to make it less compdidat
for the building owner. Because the energy consuttaly gets involved in the
latter stages of the process to obtain a labelabls are attuned to the level of
knowledge of the client, who in most cases is atechnical. The tools are freely
available from the website. TR&GR provides a Star Rating Calculator (see
Figure 4-2) which calculates the energy performamakthe Diagnostic Tool,
which provides the energy saving opportunities. $tex Rating Calculator is a
static software tool, meaning that it calculatesehergy performance at a certain

point in time. Both tools are uncomplicated and disendly.
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Figure 4-2: Preview of theAaBGR rating tool (ABGR 2005)
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The rating tool 0ENERGY STARIS more complex thamBGR’'s performance rating
tool and works as a facility management tool; it aasist the facility manager in
monitoring energy consumption. The tool is a dyratool, meaning that it
monitors the energy performance over time and pieltineter readings can be
used as input. The user can adapt the format aogoim the needs and
preferences. The tool is web-based and is not duawialble to the local computer.
The building owner can use an excel format off-lmel this can be uploaded
when he/she is on-lineNERGY STARfurthermore provides extensive information
on their website. For all the steps in the procésse is a document which guides
the client through the phase.

The table and the analysis show that the levebofgiexity is directly related to
the scope of assessment. Case studies includiegeagy auditgpA-u, ELO and
GBfAa) are more complex and comprehensive than the bemkhmggrogrammes,

which only rate energy performance of buildinggsdr andENERGY STAR.

Concluding remarks

TheGBfA appears to be the most extensive programme. Trhplegity of the
programme has most likely contributed to the failaf adoption by building
owners.EPA-U andELO are also complex programmes, but their government
heavily supports them. It is unlikely that this eggch is feasible on a voluntary
basis without any government support or other omotis financial resources.
The voluntary and market-based programmesR andENERGY STAR are less

complex, which most likely contributed to their ilementation success.

As can be derived from the table the labelling psscofcsfA shows more
resemblance witBPA-U andELO than withABGR andENERGY STAR EPA-U and

ELO are government controlled and supported in thédempntation process; their
programme design is not based on market-basedmeacBGR andENERGY
STARON the contrary, as well @sfA, follow a more commercial approach. It was
therefore assumed thasfA would show similarities regarding complexity with
the ABGR andENERGY STAR
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4.5 Triability of Labelling Process

Triability is ‘the degree to which an innovation yriae experimented with on a
limited basis’ (Rogers 1995). An innovation thatriable, represents less
uncertainty to the individual who is consideringdpit adoption. To explore the
possibilities for triability, the section focuses the process which needs to be
undertaken to obtain a label. This section explthedifferent stages in the
process and the roles and responsibilities of thieling owner and the energy

consultant.

TheGBfa does not give the building owner an opportunitgxperiment with
energy efficiency before committing to the progragni@igning the MOU implies
that the building becomes a member of¢Bér programme, and the building
owner commits to the programme for at lghste yearsin the MOU,
participants commit to execute an energy audihefdntire building and conduct
an analysis on the potential cost-effective upgsadiéhin the first six months by
a professional energy consultant. In addition,dient commits to upgrade 80%
of the floor area with cost-effective measureshuwiit compromising on the
indoor comfort and safety, within three years. Morning and evaluation is
therefore also part of the process. Such a commitmextensive and has
rigorous consequences for the organisation. Theulties faced in bringing
together a representative showcase programmedtaghe hesitance of building
owners to participate. Triability appears to be enionportant for early adopters as
they have no precedent to follow. To lower the ilearGafa carried out the
programme with no costs involved for the showcastngrs. This was done to
create the opportunity to demonstrate the costfieness of energy efficiency
and transforming the showcase partners into pedrgyger other companies to

join.

Figure 4-3 schematically represents the procesbétaining a label for
benchmarking programmes and energy audit programnhescritical issue here
Is up to what point the building owner can explanel try-out the labelling

programme before having to make a commitment tgtbgramme, thus
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adopting the label. Figure 4-3 attempts to illusttae level of triability by
indicating the point of commitment. As can be sékea,point of commitment
regarding the energy audit programmes is right@bieginning of the process.
There is no opportunity to obtain an indicatiortled performance of the buildings
first, before entering the programme. The buildimger commits to the
programme, the energy consultant carries out teeggraudit and provides the
building owner with the label. From here, the bumigdowner can decide to either

upgrade the building or leave it as it is.

Benchmarking programmes

A 4 A 4
Self Assessment—» Upgrading »| Official Rating
A
v
Point of commimen
Energy Audit programmes
Assessment by E > Label L p Upgrading

v
Poirt of commimen

Figure 4-3: Process scheme of labelling

In the case of the benchmarking programme, thet pbicommitment to the
programme is not in the beginning of the proceb®ABGR andENERGY STAR
provide measuring tools on their websites, whidbved the building owner to
carry out self-assessments to determine the peafocenof the buildings. In case
of theABGR programme, the building owner can obtain an offi@#ng after the
self-assessment, also when the building is nobpmihg well. More likely, the
building owner explores the opportunities for umtng the building, in case the
building is not performing well. This can be donigwthe help of another tool,

which indicates what steps can be taken to acteeeegy efficiency. The
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building owner may involve an external energy cdtasu, for example if there
are no in-house engineers. The building owner inggdhe performance of the
building and monitors progress during the yearth&tpoint where the building
owner is satisfied with his/her performance, hetstre apply for an official label.
Only at this point does he/she have to make a comenit and pay for the
privileges offered by the programme.

However, benchmarking programmes and energy aumir@mmes can
supplement each other. Benchmarking programmebeased by a building
owner to self-assess the performance of the bgigdiim the case that the building
is performing badly, the building owner can dediolégure out what
interventions needs to be undertaken to improve@dmmrmance of the building.
However, most of the times the building owner doesshave the technical
knowledge and skills, and therefore an energy dtargcan be recruited to do
this for the building owner. After upgrading, theilding owner can submit the

building to the benchmarking programme for the labe

In the case of theNERGY STARprogramme, the building owner is able to make
use of the tools and resources without committntipé programme. However,
when the building owner decides to implement enef§igiency in his/her
buildings, some level of commitment to energy éficy is expected from the
building owner to bring the project to a successs Tan be done by becoming an
ENERGY STARpartner. To become a partner, the CEO, CFO ordoprastrator
must sign the partnership letter. The partnersigpasents commitment to
monitoring and benchmarking energy performanceelgvand implement an
action plan to improve the energy performance,taretiucate staff about the
partnership. The building owner will not be ableafply for a label until the
building is compliant with the minimum energy eféincy requirements (75

points out of 100).

The websites of theBGR and theENERGY STARplay an important role in

increasing the level of triability of the labellipygogrammes. The websites
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provide information, tools and case studies tcsthate the benefits and results of
the programme.

Concluding remarks

The triability of the energy audit programmes iscimiower than the
benchmarking programmes. Costs and commitmenegrered from the
beginning of the process, whilst the financial gedifility remains uncertain until
after the energy audit. Moreover, in the case efs#fA the building owner has to
commit himself/herself to a three-year programme tancost-effective upgrading
of 80% of the facilities floor area, without knowjimvhat the financial profitability
will be. Building owners were not provided with tbpportunity to self-assess

their performance before involving an energy cotastil

4.6 Observability of Labelling

Observability is the degree to which the resulés\asible to others (Rogers 1995).
Regarding a labelling programme for commercialdings, it is important that
the results will be visible for their (future) afits and competitors. However, the

difficulty is that energy efficiency is not visibie a building.

TheGsefA programme developed the label and trademark teraakrgy
efficiency visible to others. Furthermore, th&fA programme responsibility was
to publish articles regarding the achievementfiefdarticipants and organising
media events to give the participant the opporyuaifpresent their achievements.
The energy audit programme&®A-U andeLO, have no activities in place to
provide for observability of the achievements @& building owner.Figure 4-3
shows a dotted line between label and upgraditigartase of the energy audit
programmes. The energy audit programmes provideleetadvice on how to
improve the energy performance of the building,thig does not necessarily
mean that the building owner actually upgradestlikling. Because the
upgrading is not part of the process, the prograsntieenot include monitoring of
the improvements and the corresponding energy gswin the case of thera-u,
the building owner has to go through the processnap demonstrate the
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achievements. This process makes it impossiblestairse achievements of the
building owner to the public. The.o-scheme requires annual labelling; it is
therefore possible for the programme to monitorrmapments in energy
efficiency. However, the programme does not useittiormation to disseminate
excellent achievements to the pubtiefa incorporated upgrading into the
process, which made monitoring and disseminaticachfevements possible.

However, this increased the level of complexityhad programme significantly.

TheABGR andeENERGY STARdeveloped the labels to increase the observability
the programme to the public. The programmes awesti fractice, displaying the
ENERGY STARIabel means that the building belongs to the 25¥gp&rforming

buildings regarding energy efficiency.

4.7 Impact of Adopting Labelling

The main goal of labelling programmes is to redd€e emissions. To achieve
this goal the programme stimulates improvemennefgy efficiency in buildings.
By adopting the labelling programme, it is assuried the participants shall
upgrade the building. However, does labelling bynikeon imply implementation

of energy efficient measures?

Energy audit programmes provide the building owsi¢n a very detailed,
facility-specific report on what the energy perf@amae is of the building and what
the building owner must do to improve it. Investiserosts, rates of return,
payback times are all specified in the report. Hosvethere are no commitments
to actually implement the improvements suggestethis information provision
sufficient to stimulate the building owner to adtyamplement the proposed

energy efficient measures?

Benchmarking programmes provide a tool which messand rates the energy
performance of the building. This allows the builgliowner to compare his/her
buildings with other buildings. Will a building ownbe triggered to explore
possibilities of improving the energy performanééhe buildings and implement
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them, when he/she measures a 1-star ratiBgR) or when he/she does not
belong to the 25% best performing buildingsgRGY STAR?

TheGBfA programme carried out six detailed energy audit$hfie showcase
partners. These six showcase partners only impledehose suggestions
provided by the report, which involved little or mvestment costs. Becausefa
made energy efficient upgrading part of @efA process, participating in the

GBfA can therefore be linked to actual upgrading ofihiding.

An evaluation of the mandatoeyo-scheme, estimated that 36-55% of the
building owners who receive an energy label andggnglan, carry out one or
more of the suggested improvements (Reinikainer2R08suing areLo label
does therefore not guarantee upgrading of theibgildhe Danish government
could improve this percentage by e.g. obliginglib#ding owners to implement

all cost-effective measures with a payback peridéss than three to five years.

According to a feasibility study carried out in comgsion for SenterNovem, it
was estimated that only 10% of the commercial lmgjemarket would voluntarily
carry out arerA-uU (Corpelijn et al. 2004). However, a high percentajihese
participating building owners will most likely upgpte their buildings, because
why carry out an expensive energy audit withouhgevilling to upgrade the
building? The people who carry out Pa-u programme are already interested in
upgrading their buildings, and they use Hre-u as a tool to identify the most
effective measures. Barriers to participate ingtagramme are quite high, due to
the comprehensiveness and costs of the programeen therefore be argued
that issuing amPA-U label does not guarantee upgrading, but due tothegriers

to participation, it is argued that once a buildavgner has overcome these

barriers he/she is also more willing to upgradehihiéding.

TheENERGY sTARprogramme proudly announced that 21 000 buildiayse been
evaluated with the energy star rating system, BlaostManager. Up to January

2006, only 2 500 of these buildings receiveddRERGY STARIabel, meaning that
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these buildings belong to the 25% best performuntglimgs of the country. This
implies that only 12% of the buildings evaluatedénanproved their energy
performance to such a level that they are eligie@nENERGY STARIabel.
However, the fact that 21 000 buildings have beetuated and rated with the
Portfolio Manager indicates that entry barrierpanticipate in the programme are
low. Participation in thEeNERGY STARprogramme therefore does not guarantee
that the building owner will upgrade the buildir@ptaining arENERGY STAR

label indicates that the building has reached &@iteenergy performance.

As said earlier, 40% of the labels issued byather programme achieved an
excellent or exceptional energy performance. Ndewe is available to suggest
that the labelling programme is responsible fos tthievement or that the rating

triggered the building owner to upgrade the buddin

It can be argued that the building owners who piaie in a voluntary labelling
programme are already interested in energy effigiemmd are likely to improve
the energy performance of the building. The labgliprogramme then functions
as a facilitation programme. It facilitates thos@ding owners who are already
interested in energy efficiency with the right ggraent and tools to upgrade the

energy performance of the building.

It cannot be stated that an energy audit programmmre successful in
triggering building upgrading than a benchmarkinggopamme, or visa versa.
Energy audits are expected to be more effectivetaltiee complexity and
comprehensiveness of the approach. However, compseleness and
complexity goes hand in hand with increased casdstiane. The choice for either
an energy audit programme or benchmarking progragepends on the context
in which the labelling programme takes place. Epenggdit programmes require

government support in order to be successful.
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5.1 Introduction

It is important to understand how the labellinggreamme fits into the
government approach towards energy efficiency aBgr€duction. This chapter
analyses the current situation in South Africa eefdrs to the countries which are
linked to the case studies included in the resedrable 5-1 briefly reiterates
which countries correspond with the internatioabldlling schemes:

Table 5-1: Overview of labelling scheme and corregmding country

Labelling Scheme Country

Australian Building Greenhouse RatirgpGR) Australia

Energie Prestatie AdvieggA-U) The Netherlands
EnergiLedelsesOrdeningepL)) Denmark

ENERGY STAR United States of America
Green Buildings for Africagsfa) South Africa

Section 5.2 outlines the international framewohes ¢ountries are involved in,
followed by section 5.3, which discusses the déiftmational approaches of the
countries. Section 5.4 goes through the implemiematstruments regarding
energy efficiency and energy savings in the bultionment with special focus
on the commercial building sector. Finally, sectioh summarises the

opportunities and threats arising form the intaomat! and national context.

5.1.1 Some energy statistics

This section starts with some quantitative factgdban understanding of the

energy consumption and intensity of South Africd #re countries included in

96



Chapter 5: National Context

the study. The dark grey boxes in Table 5-2 pretbentvorst performance and the
light grey second worst performance. This showslSaidrica is not performing
well. The energy and emission intensities of S@\ftita are the highest, due to
the very energy intensive nature of the econbrmerestingly, South Africa
consumes 48% of Africa’s total energy consumptiod ia responsible for 42% of
Africa’s CO, emissions (IEA 2005).

Table 5-2: Energy facts (IEA 2005, p48-57)

Nether- South United

World | Australia Denmark lands Africa States
Population (Million) 6 268 21.01 5.39 16.22 45.83 291.49
GDP (PPP)(Billion 2000$) 49 315 566.18 156.75 439.95 447.9110 330
TPES® (Mtoe) 10579 112.65 20.76 80.83 118.57  2280.79
CO, emission(Mt of CG,) 24 983 347.13 56.21 184.69 317.9y 572863
CO2 country /CO2 woria (%0) 100 1.3 0.22 0.74 1.27 22
Electricity price -- 0.0357 0.0950 0.0122 | 0.0490
TPES/Pop(toe/capita) 1.69 5.63 3.85 4.98 2.59 7.84
TPES/GDP (PPP)(toe/000) 0.21 0.20 0.13 0.18 0.26 0.22
Elec. cons./popkWh/capita) 2429( 10642 6 599 6 748 4504 | 13 066
CO,/pop (tCO/capita) 399 | 17.35 10.43 11.38 6.94 [ 19.68
CO,/GDP (PPP) 0.51 0.61 0.36 0.42 0.71 0.55

At the same time, South Africa has the lowest epprigces worldwide, which is
not an incentive for energy savings and energgieficy. However, South Africa
is facing rapid growth in energy demand withouirarease in energy generation
capacity. Therefore, peak demands will outstriprgyneupply around 2006-2007
and will have its effects on energy prices. Esk@s &lready announced price

increases of 6% annually.

" Energy intensity is the amount of energy usedef@ry Rand, measured in TPES/GDP (PPP);
Emission intensity is the amount of €@mitted for every Rand, measured in L&eDP (PPP)
8 Total Primary Energy Supply (TPES ), which is gygproduction + imports — exports —

international marine bunkers + stock changes (1B85).
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Furthermore the table shows that the USA has 4#teofvorld population, but
produces 22% of the total G@missions in the world. Australia has 0.34% of
world’s population, but is responsible for 1.37%lod total CQ emissions. In
addition, Australia and the USA have extremely heggctricity consumptions,
total energy and emissions per capita, which an@sil double the figures for

Denmark and the Netherlands.

The energy statistics and indicators show that ratiatand the USA are not
performing well, and of concern is that South Adritas very high energy and
emission intensities. In the next 50 years, Soutit&s energy demand is likely
to grow considerably, simply because of economeevtin and improved
distribution of electricity to househofdsAccording to Douglas et al. (2005), total
energy demand and electricity requirements willldeuloy 2040 if no

interventions are taken.

5.2 International Framework for Climate Change

There are three international agreements whickvarthwhile mentioning and
discussing. The UNFCCC, including the Kyoto Protpiothe most important
since it is a global agreement affecting all coestrThe Asia Pacific Partnership
on Clean Development and Climate and the Europeaonlare regional

agreements.

5.2.1 UNFCCC and Kyoto Protocol

The UNFCCC was initiated in 1990 and came intodanc1994. Almost
worldwide membership indicates the importance efdimate change issue.
However, requirements of the UNFCCC were not sigificto tackle climate
change. The Kyoto Protocol was developed to intteduore stringent
commitments for industrialised countries. Unlike thNFCCC, the Kyoto

Protocol outlines legally binding obligations fauntries. The goal of the

° Currently, ~30% of the households in South Afdeanot have access to grid-electricity
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protocol is to reduce emissions of greenhouse gaslesan average of 5.2% in
the period 2008-2012 with base year 1990. The pobttame into force on
February 16, 2005.

South Africa ratified the convention on August 2997 and the protocol on July
31, 2002. South Africa is categorised as a Non-Arner developing country,
which means that they are not compelled to actixedyice the greenhouse gas
emissions. However, South Africa is required tcoréepn national emissions and
Is encouraged to consider climate change issu®innational policies (EIA
2004). It is unknown what the responsibilities &mwuth Africa will be after the
first compliance period of the Kyoto Protocol, whiends in 2012. The first
discussions regarding the post 2012 period stamtéthy 2005, but no
agreements have yet been made. South Africa sweghatthis meeting that more
countries should be included in the Annex | lisea2012 (BNA 2005).

The USA and Australia both signed and ratifiedtt~CCC, but onlysignedthe
Kyoto Protocol. Because they did matify the protocol, they are not obligated to
achieve the targets set in the Kyoto Protocol. feingets set for Australia and the
USA are respectively an 8% increase and a 7% riesuot the GHG emissions

with regard to emission levels of 1990. Both cowststate that ratifying the
protocol is going to harm their economy signifidgnEurthermore, they disagree
about the fact that there are no legal binding icagibns for the Non-Annex |
countries. According to Australia and the USA, @isnchange is a global

problem, which should involvall countries. Hereby they refer to China and India,
who are large emitters of greenhouse gases inwtlkgerms, but are not legally

bound to reduce their GHG emissions.

Denmark as well as the Netherlands signed andectiie convention and the
protocol as members of the European Union (EU)nAdmbers of the EU
submitted their ratification on thday 31, 2002. The EU agreed to the largest
reduction commitments compared to all the othent@es that ratified the Kyoto

Protocol. The EU agreed to reduce its emissior@%yith regard to emissions
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levels in 1990. The EU Burden Sharing Agreemeniiras the distribution of the
targets among the member states. Denmark agreedey ambitious reduction

target of 12%, while the Netherlands committed thelwes to a reduction of 6%.

The UNFCCC and the Kyoto Protocol are not addrgssmission reduction in
the built environment directly. This is because Klyeto Protocol uses a
calculation methodology, which assigns emissiorthéoconverters of fossil fuels
to an energy carrier (heat or electricity). In othwerds, electricity generators (e.g.
Eskom) are held responsible for the GHG emissibeag generate, even though
the built environment is the end-user of the eieityr

The Kyoto Protocol sets targets for emission redast but also provides certain
mechanisms to assist countries to achieve thgetsr The Clean Development
Mechanism (CDM) provides for Annex | countries mdiate projects in Non-
Annex | countries to reduce emissions. Howeveddie there are two South
African CDM projects officially registered, whichea'Kuyasa low-cost urban
housing energy upgrade project, Western Cape’ bamley Fuel Switch Project’.
The UNIDO (2003) identified several energy effiagmmeasures in the
residential, public and commercial building se@streligible for CDM projects.

This could create an opportunity for the Green @nogs for Africa Programme.

5.2.2 Asia Pacific Partnership on Clean Development and inate

Australia and the USA joined forces in the Asiacif@Partnership on Clean
Development and Climate. The partnership is betvi#®A, China, India, Japan,
Korea and Australia to respond to the challengdinfate change, energy security
and air pollution. These countries together arpassible for approximately 50%
of the total greenhouse gas emissions. The pahipassan international non-
treaty, which means that there are no legal bindgrgements, and was only
launched on January 12, 2006 in Sydney. Criticdlsatythe partnership is
ineffective due to lack of mandatory agreementsiamibthing more than a public
relation exercise (Wikipedia 2006).
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5.2.3 European Union

Denmark and the Netherlands are both members d&lthend are therefore
subject to the rules and regulations of the EWL981, the European Commission
launched the first strategy to limit G@®missions and improve energy efficiency.
In 1997, the European Union Treaty was reviseccto@mmodate an
environmental dimension in order to achieve suatdandevelopmenkEvery five
years the European Union launches an Environméctadn Plan. Developing a
common energy policy is complicated due to majféfede@nces in country policies
and their reliance on different energy generati@thmds. As a result, the EU
mainly focuses on promotion of energy efficiencg éime development of
renewable energy sources. They have committed #leessto double the amount
of renewable energy resources from 6% in 1995 t%1i& 2010. In 2000, a
policy document called ‘EU policies and measure®tiuce greenhouse gas
emissions’ was presented to break new ground regppessible future
enforcement of the Kyoto Protocol (EC 2000). Tdiso resulted in the
establishment of the European Climate Change Prmogea(ECCP). The goal of
the ECCP is to identify and develop all the neagsskements of an EU strategy

to implement the Kyoto Protocol and achieve thgets.

The European Union recognises the importance afgredficiency in the built
environment, residential as well as non-residentimehchieve Kyoto targets. The
built environment is the largest energy user iroalis terms, adding up to 40%
of the final energy demand. Therefore, the EU dgyedl a very important
legislative instrument, the Energy PerformanceBioitdings Directive (EPBD).
The directive was adopted in December 2002 withhelrelming support from
the Member States and the European Parliament.egoastly, the EPBD came
into force in January 2003. Research (Mure 199&nesed that the potential
cost-effective savings within the building sectould have added up to 22% by
2010 if it was fully implemented in 2003. Membeatsts were required to
implement the Directive from January 2006. The majo@f the member
countries, except for Denmark and Germany, do agefall the mechanisms in

place to comply with the directive.
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The main goal of the directive is to stimulate gyezfficiency improvements in
the built environment throughout the whole buildlifigcycle, and therefore
affects a large number of stakeholders in the leaNironment; e.g. designers,
housing associations, architects, property owrgenstractors, installation
companies. The EPDB consists of five requiremef@ 2002):
* A methodology to calculate the integrated energjopemance of
buildings
e Minimum energy standards for new buildings
* Minimum energy standards for large existing buidginvhen large
renovations are undertaken
* Energy certification for buildings

* Inspection and assessment of heating and coolstgliations

The energy certification of buildings is requiredem buildings are constructed
(new buildings), sold or rented out (existing buntgs), whereby the owner is
responsible to provide the label to the potentiplds or tenant. The certification
states the energy performance of the building, asttadditional advice on how to
improve the energy performance of the building. pabolic buildings,

certification is used for disclosure and displayi@ energy performance.

Certificates are valid for a period of 10 years.

Concluding remarks

International commitments are an important incentor countries to be actively
involved in the reduction of greenhouse gases.Nétberlands and Denmark
have legal responsibilities towards the Kyoto Prot@and the European Union.
Moreover, the European Union directly addressetiie environment with the
EPBD, which requires the member states to have atandlabelling in place.
This means that the labelling programmes in théé&l&nds and Denmark are

driven and forced upon by a regional framework.

The USA and Australia do not have any legal resipdites regarding an

international framework. Although both countrieatstthat they are committed to
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play a leading role internationally and to achiéwar internationally agreed
emissions, they did not ratify the protocol.

South Africa signed and ratified the Kyoto Protodnlt does not have any
obligations towards emission reduction. It is thhere unlikely that energy
efficiency and emission reduction will become hpglority on the agenda of the
South African government. There are currently malgenalties for South Africa
regarding the Kyoto protocol, but this is likelydgbange in 2012 when the first
term is finalised and targets will be evaluated emdllocated among the
countries that ratified the protocol.

5.3 National Framework for Climate Change and Energy
Efficiency in the Built Environment

TheGBfA programme started in 1997. At that time, there s attention and
no incentives for energy efficiency. The programmae very novel for that
period, which is one of the major reasons why imaetation was difficult.
South Africa was not yet ready for a labelling pgogme as energy efficiency
was a very new issue. Awareness levels were venalal there was no policy in

place to address energy efficiency.

Only in 1998 did South Africa start to develop pas towards climate change.
The White Paper on Energy (DME 1998a), was thé fiosicy document dealing
with energy efficiency. The White Paper addresssahd sectors, supply sectors
and crosscutting issues. Energy efficiency is ifiedtas one of the crosscutting
issues. The White Paper acknowledges that the goest has paid little

attention to the promotion of energy efficiencygdaonfirms the significant
potential and opportunities for energy efficienmprovements in South Africa.
Estimations of potential energy savings vary betwtea and twenty percent for

current energy consumption.

The White Paper states th#te government will promote energy efficiency

awareness amongst industrial and commercial eneogygumers, and will
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encourage the use of energy-efficient practicethisysector’(DME 1998a) The
paper raises concerns that South Africa does na &ay energy efficiency
standards, norms or regulations for the commebeiddiing sector. It points out
that 20% of the total municipality electricity camsption is utilised by
commercial buildings. Cost effective improvemergsell as improved design
and management practices can realise energy savMii3§®6. The government is
therefore determined to establish energy efficiestapdards and energy audit
schemes for commercial buildings. However, the miagoriers to energy
efficiency are the lack of expertise in industrgldack of capacity within
government. The paper suggests the establishmaniational Energy
Efficiency Agency to work around the capacity peyhb.

September 2004, DME released the Draft NationalrdgneBill for public
comment. The bill provides DME with a legal mandatea budget and structure
to establish a national energy efficiency programiie date the bill is still in

draft form.

In March 2005, the DME published the Energy Effnag Strategy of the
Republic of South Africa (DME 2005). The strategggents a plan of action to
implement the goals of the white paper on enerppg Sirategy outlines the
importance of energy efficiency and presents thesgand targets of DME in

terms of sustainable development of the energysaad energy consumption.

The overall energy efficiency target for South Aéris determined to be a
reduction in energy consumption of 12% by 2015sT&ia 12% reduction with
regard to the projected energy consumption in 20hB.target for the
commercial and public building sector reflects &lénergy consumption
reduction by 2015. Yet, the strategy does not diyawhat this means for the
commercial building sector in terms of actual canption. A simple calculation

estimates that this target implies that the consiamgrowth of the commercial
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building sector needs to be halv®d The strategy is a step in the right direction,
but it lacks detail on the implementation prograrant@@utcomes, targets and
budgets are vague and the output activities angunes are not clearly described

and defined.

Looking at the implementation of the labelling pra@gmes in the other countries,
it is noticed that they were implemented at a timen energy efficiency was
already integrated in national policy and acticangl Denmark, the Netherlands
and the USA have a long history of policy stimulgtenergy savings and energy
efficiency. Due to the oil crisis in the sevents®l the dependence on imports to
secure the energy supply, the countries develdpadfirst energy plans in the
late seventies. The Dutch have facilitated eneffigiency in the built
environment since the seventies. Awareness campaigre launched and pilot
projects started. However, it took the Netherlamals 1995, to implement the
first significant measure to improve energy efficg in the built environment. In
this year, energy performance norms were integratedhe building regulations.
The Danish also revised their building regulation995 to include energy
standards. The USA have developed national enerdgscfrom 1989. However,
jurisdictions are not compelled to implement thergy codes. Currently, 35

states have mandatory energy standards for comahbraldings.

In conclusion, these countries were promoting gnefficiency in commercial
building and integrated energy norms in the buddiegulations years before they
started with the labelling programmes. Td®A programme was ahead of time
when it started in 1997. There was absolutely tendbn shown for energy
efficiency in commercial buildings and there wasnational policy framework in
place. Although energy efficiency is not yet on tiagional political agenda due to

19 Current consumption commercial building sectatds of 2400 PJ, which is 96 PJ. In 2015, the
projected consumption is at least 4% of 3200 P&wis 128 PJ. The targeted consumption in
2015 is a 15% reduction of the projected consumptidiich is 109 PJ. This implies that the
consumption can grow over 10 years by 13,5% (taigstead of the projected 33%. The figures
used in this calculation are derived from the Eyétfficiency Strategy (DME 2005).
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other pressing needs, things are changing; endfigieacy is becoming
increasingly important. The DME has developed @nat policy framework and
strategy to stimulate energy efficiency in Southié. It would therefore be an
appropriate time to start developing a labellingggamme such as tlesfA

programme.

5.4 Labelling Schemes and the Overall Strategy to Stintate
Energy Efficiency in Commercial Buildings

The case studies recognise the building sectonpsrtant in the national
frameworks to stimulate energy efficiency. Thisteectdiscusses the strategy and
corresponding implementation instruments to stineuaergy efficiency in

commercial buildings.

Table 5-3 gives a summary of the implementatiotrimsents of each country
regarding the commercial building sector. The talews that Australia (federal
government and NSW state government combined)fadieétherlands have
developed a comprehensive approach to target theneocial building sector.
The approach consists of a mix of regulatory, eaun@nd self-regulating

instruments.

The Danish government relies completely on a mamgapproach, while the
USA promotes energy efficiency through voluntarggrammes. The USA
federal government promotes energy requiremertseiuilding regulations, but
does not make it compulsory for the jurisdictionsntegrate these requirements
in the regulations. TheENERGY STARprogramme is the highlight of the USA

strategy for energy efficiency in commercial builgis.
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Table 5-3: Implementation instruments for energy diciency in commercial buildings

Type of
Instrument Australian Instruments Dutch Instruments Danish Instruments USA Instruments South African Instruments
Mandatory energy Building regulations: Building regulations Energy Efficiency Standard
disclosure at sale or energy performance norm for Buildings (SANS 204fin
change of leasgn dev, d
Regulatory ¢ se ) &)
instruments Environmental Energy audit programme: Mandatory energy audits fo
management act Scheme&LO) commercial buildingg(in
dev)
EPBD EPBD
Economic Energy savings fund Fiscal incentives/ subsidigs
instruments (NSW)
Voluntary office rating Energy audit programme: Building rating scheme:| SAEDES guidelines
scheme:ABGR EPA-U ENERGY STAR
Building regulations: Long term agreements Executive Order 1312Bnergy efficiency accord
Self regulating Minimum standards in Greening the government
instruments Australian Building Code through energy efficient
(in dev) management
Memorandum government Building regulations
buildings (NSW)
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5.4.1 South African strategy for the commercial buildingsector

The South African Energy Efficiency Strategy (DM&0B) outlines interventions
towards energy efficiency in the South African coenanal building sector. The
strategy proposes a combination of regulation aldntary activities.

DME has mandated the SABS to develop energy-effigiestandards for
buildings. There are currently two projects runnitg South African National
Standards (SANS) 283 and SANS 204. The SANS 288rsmaturally ventilated
buildings and falls under the Department of Housirtge other energy efficiency
standard, SANS 020&nergy standard for buildings excluding those w#ssive
environmental controlvill be applicable to commercial buildings. Tharstard

is still in development process, but accordingh® Energy Efficiency Strategy, it
needs to be finalised and integrated into the Mati@uilding Regulations by
2008. Additionally, DME wants, in combination withe energy standard, to
introduce energy labels to assist in complianceitoong (DME 2005).

The SANS 204 is being developed based on the $duttan Energy and
Demand Efficiency Standards (SAEDES) for new andtig buildings,
published by the DME in January 1998. The SAEDEEajine was developed to
reduce building energy consumption and/or demddeby improving energy and
cost effectiveness within the commercial buildiegter (DME 1998b). The
guideline was tested and evaluated during 2000-2604his evaluation showed
that the application of the guideline indeed resultenergy efficiency and cost
savings. However, the pilot study also indicatest the guideline is not user-
friendly and empowering legislation is needed tdkenidne guideline effective
(Parsons 2004).

The Energy Efficiency Strategy also introduces naamg energy audits to
encourage energy efficiency in the commercial mgdector. The idea is to
make energy audit compulsory when buildings chawgeership, thus when they
are sold (E Du Toit 2006, pers. comm., 3 Februdrlyjs will then only be
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applicable to a very small percentage of the tmdahmercial building stock,
because buildings do not change ownership reguldithhe Energy Efficiency
Strategy points out that implementation of mandagésrergy audits will only take
place in 2015. However, the topic needs furtheegtigation and research

regarding its effectiveness before implementation.

The DME signed an ‘Energy Efficiency Accord’ wit® &arge industrial
organisations. The purpose of the accord is tdobskea mutually beneficial
framework for voluntary energy efficiency initiaéis. Although, the accord is a
step in the right direction, the commitments o$thccord are weak. The
organisations have to recognise that energy effotgiegmprovement needs to be
considered and they need to pursue national ergffigiency targets on a
voluntary basis. The targets as outlined by themtare that the organisations
have to acknowledge the national targets, as state Energy Efficiency
Strategy. Because no specific clear-cut targete wesposed, the accord becomes

rather symbolic instead of an actual implementaitistrument.

5.4.2 Regulatory instruments and labelling schemes

Energy requirements included in building regulagibiave played a major role in
reducing energy consumption of new buildings in dark and the Netherlands.
Energy requirements have been part of the Dutdidibgiregulations since 1995.
The energy requirements have been modified thneesttowards requirements
that are more stringent. Due to these energy reopgnts in the building
regulations, energy performance of new buildingseased with 15% (1995) and
after tightening the requirements by 27% (2003 pffzs 2004).

The Danish government implemented a mandatory appror both new
buildings and existing buildings. Energy performanequirements have been
incorporated in the building regulations since 1,98&inly to set minimum
standards for new buildings. The mandatory labgliochemes have to ensure

energy savings and energy efficiency in the exgstinilding stock. The labelling
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schemes find their mandate in the 'Act to promatergy and water savings in
buildings’ (DEA 1996).

The USA and Australia on the other hand, do noetenergy requirements
integrated in their building regulations. The US#&slenergy performance
standards for buildings since 1989, but these alenvary. Australia’s federal
government only developed an energy code for comialdyuildings in 2005,
which will be integrated into the National Buildil@pde in May 2006. This,
however, does not imply that all jurisdictions wiitlude these requirements in
their own building code. In both countries, it apletely dependent on the
political will of the jurisdictions to integrate ergy efficiency standards in their

building regulations.

Because energy codes are not widely implement@distralia and the USA, both
labelling programmes decided to add a labellingragement for new buildings.
ABGR offers a Commitment Agreement, which states tltkodéion of the

building owner to design, construct and commissiew building to a four or five
star rating. This allows the building owner to paimand market excellent
performance of the new building. After twelve mantf operation of the
building, an officialABGR rating needs to be executed to prove the perfartman
based on the operational consumption figures.elfathilding does not comply, the

building owner has another twelve months to upgthdeuilding.

Discussion

The South African government is preparing an enstggdard for new and
refurbished buildings. The government anticipates this standard will be
included in the building regulations in 2008. Altlgt regulations only set
minimum standards and are restricted to new bigklamd/or large
refurbishments, they are a necessary componenstoategy to stimulate energy
efficiency. Energy requirements in building regidas eliminate worst practice,
but also increase awareness among professiontis lwuilt environment. It

seems pointless to develop a labelling systemdoratiance with the building
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regulations, as proposed by DME in the energyegsatwhen you have a good
monitoring system in place. Labelling should notibked to building regulations.
The purpose of labelling new buildings is to stiatalexcellent design behaviour

and not to provide for compliance with minimum stards.

5.4.3 Economic instruments and labelling schemes

Economic incentives can encourage building ownepatticipate in labelling
programmes. Because labelling programmes do nadithe energy upgrading,
subsidies or tax incentives can play a major nolie effectiveness of the
labelling scheme. The investment costs of upgradesften high, and the
payback periods long. Government subsidies carceethe investment costs by

providing a subsidy that pays for the investmerst€din part or in full).

The Australian state government NSW provides therggnSaving Fund, a $40
million (~168 million Rand) annual fund, which enrcages energy savings and
stimulates investment in innovative energy savimgasures. The Dutch
government provides a tax incentive for commeroialding owners who

implement measures to increase the energy perfaenaiithe building.

On the other hand, the subsidy or tax incentivelmmome the main reason for
participating in a labelling programme, as in thseof ‘EPA for housing’. The
subsidy, which financed the costs of the EPA arti 50the investment costs in
energy efficient technology, appeared to be thenmeason for participating in
the programme. Discontinuation of the subsidy tesuih a dramatic drop in the

number of EPAs carried out (Beerepoot 2005).

Discussion

Energy efficiency is not yet a priority for the S frican government and
therefore DME has not received a sufficient budgetmplementation of
economic instruments to stimulate energy efficie(i€ypu Toit 2006, pers.

comm., 3 February). Nevertheless, CDM funding @ilable as well as tax
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allowances for the implementation of renewable gypand energy efficiency
projects which would otherwise not have been carerl

Furthermore, a collaboration between DME, EskomRNiad CEF established
the National Energy Efficiency Agency, which wik lsnanaging and allocating
50% of Eskom’s DSM budget. Although this fund it neeant to provide a
continuous subsidy to support a potential labelpnggramme, it will be used to
finance energy efficiency projects. To date, Eskorances 100% of capital
investments concerned with load management progect$0% of the capital

investments of energy efficiency projects.

5.4.4 Self-regulating instruments and labelling schemes

Building regulations affect only new buildings, \Whthe savings potential of the
existing building stock is much larger. Self-reding instruments and labelling
schemes are therefore important in a strategy podue the energy performance

of existing buildings.

Labelling schemes are self-regulating instrumemthié Netherlands, Australia
and the USA. They are implemented based on a \aryiapproach. The Dutch
government attempts to encourage certain sectangpgiement energy efficiency
by concluding Long Term Agreements. These secepesent approximately
15% of the total energy consumption in the nondesiial sector. These
agreements force the companies to reduce thee@3sions of the companies
with 20-25%. These agreements are usually madelavigle corporations, where
the energy efficiency potential is substantial. Tésults are mixed; some
companies are doing well and even exceeding tigetsrwhile in other
companies there is a decline in the energy effaidicofys 2004). Effectiveness

is difficult to determine due to lack of proper nitonng procedures.

Both the Australian and the USA government demaitestieadership by entering
their own buildings (public sector) in the benchkiag programmes. The premier

of the Australian state of NSW signed a memorandtiomderstanding to show
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government’s commitment to energy efficiency inltéhaigs. The buildings need
to achieve a minimum of 3 stars and commit to dsstdnen undertaking major
upgrades. The federal government of the USA tosikdlar approach and

developed an Executive Order to green the governthesugh energy efficiency.

Discussion

The South African government signed an Energy [efficy Accord with thirty
companies. The idea is similar to the Long Terme&gnents in the Netherlands.
However, the accord did not set targets or mechamnts force the companies to
reduce their energy consumption and increase thggefficiency. The South
African government, especially DME, is committedstow leadership by making

their own buildings energy efficient.

113



Commercial Building Market

6.1 Introduction

The title of the thesis states that it is conceimgaon a labelling scheme for the
commercial building sector. Commercial buildingssist of public buildings,
office buildings, financial institutions, shopsg¢reation and education. Clearly,
commercial buildings comprise a range of diffedemtding types which cannot
be treated alike. This chapter discusses the aagastand disadvantages of the
target group chosen by tkesfA and the reference case studies. It furthermore
focuses on the characteristics of the commercidding sector and outlines the

opportunities and threats for a labelling programme

6.2 Target Group

TheGsfA identified the commercial building market as thigial target group of
the programme. As explained in the introductioomowercial buildings are a very
heterogeneous target group. It comprises e.g.esfficospitals, hotels, prisons,
educational, retail and airports. These buildinggendifferent energy
consumption patterns and requirements. Howeverpeencial buildings in
general offer a large saving potential in termsrmdrgy savings as well as cost

savings, which creates an opportunity for a labglprogramme.

TheGefA focussed orxistingbuildings since they represent the largest part of
the building stock. The showcase partners consatedominent companies,
namely Eskom, Old Mutual, Sanlam, Sasol, and thiR@C®nference Centre.

They were furthermore selected due to the sizhef portfolios.
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International experience

The target group ofBGR is relatively homogeneous; it is restricted sotely
office buildings. ThexBGR offers a label for existing buildings, but also a
commitment agreement for new buildings, to incoap@energy efficiency during
the design phasesNERGY STARstarted with a label solely for office buildings,
but gradually developed the programme for a widage of commercial building
types.ENERGY STARalso offers architects a rating system to evalbatielings,
which are in the design stage. To be able to regehergy performance of

buildings, availability of benchmarks is a preresife.

TheEPA-U andeLO schemes are not restricted to a particular bugltipe. The
ELO-scheme is applicable to all buildings larger tha&00nf and theepA-u can
be applied to all types of commercial buildingse ErA-U does not compare the
performance of the building with other buildingach building is addressed in
isolation. This is similar to thesfa approach. With the implementation of the
EPDB, the programmes have to provide a label ftiexgy as well as new

buildings.

In all programmes, the government is an importargdt group. The federal
governments of Australia and USA have committed thaldings to the
labelling programmes. In addition, tBeA-u is to date mainly applied to
government buildings and corporate buildings, wlachpart of a Long Term
Agreement with the government (B Bouten and G viaru€hten 2006,

pers.comm., 11 January).

A major opportunity for a proposed labelling scham&outh Africa is the
Energy Efficiency Accord that the government signatth thirty large companies
in South Africa. The accord is an agreement betvitddik and industry to
establish a mutually beneficial framework for vakany energy efficiency

initiatives. Labelling of buildings can be parttbfs framework.
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Furthermore, the South African government wanisad by example and
subjects their buildings to an energy audit. Thal goto audit 500 buildings
annually up to 2015. The South African governmexs & building portfolio of
112 000 buildings nationwide, which representarfarea of 25 000 0007
The government is therefore an important targetig a potential labelling
programme in South Africa.

A labelling scheme in South Africa should also ¢desa label for new buildings.
Although new buildings only represent a small péduthe total building stock
(new buildings younger than 2 years represent aapedely 2-5% of building
stock), it is expected that the number of new consrakbuildings will grow

significantly, due to the economic growth in SoAfhica.

6.3 Energy Efficiency in Commercial Buildings

TheGBfAa programme was the first of its kind in South A&idVhen the
programme started, there was no data availablediaggelectricity consumption
and demand of commercial buildings. T¢&A programme undertook several
projects to obtain a better understanding of teetatity consumption of the
commercial building sector. Energy audits were atext as part of the showcase
programme, which showed the energy savings poteitiauilding upgrades.

Electricity consumption

The commercial building sector consumed 17 164 @f\iectricity in 2000
(DME 2002), which represents ~83% of the total gnersedn commercial
buildings (StatsSA 2005) Table 6-1 specifies the environmental impactsifig
one kWh of electricity and the total environmenapact of the commercial
sector. Electricity is the most greenhouse gasigive energy source and the
commercial building sector is responsible for 15@8ion metric tons of CQ@

1 The remaining 17% is energy supplied by meanal 8,2%); fuel oil (4,0%), LPG (3,2%),
hydrogen gas (1,1%), paraffin (0,3%) and town §e4%) (StatsSA, 2005).
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emission annually. Energy is mainly used for light{26%), HVAC (48%) and
for equipment (e.g. faxes, computers, printers).

Table 6-1: Environmental impact of electricity in Suth Africa (adapted from Eskom 2003)

Impact of using 1 kWh of electricity Total impact of the commercial
in South Africa building sector
0.90 | CQ emissions (kg) 15 447 600 metric tons of CO
3.62 | NQ emissions (Q) 62 134 metric tons of NOx
8.22 | SQemissions (Q) 141 088 metric tons of SO

To be able to compare buildings with each othertarestablish benchmarks, a
database of energy consumption figures is requirkis. information was not
available at the time thesfa started. Later, the programme used the SAEDES
guidelines as a reference and benchmark. SAEDES mueprovide general
benchmarks for commercial buildings, but creatbsilling-specific benchmark
based on prescriptive deemed-to-satisfy rules. HMew&SAEDES was developed
to become part of the National Building Regulatiomkich implies that SAEDES

only sets minimum requirements.

To obtain a better understanding of the energywoipsion in commercial
buildings in South Africa, an email survey was matout among consultant
engineers and property owners in collaboration WithCSIR. The questionnaire
covered questions regarding energy consumptionrendmum demand of a
range of buildings in different climate zones irugoAfrica. Over 200
questionnaires were sent to consultant engineersiararge property owners
have been contacted. The response to the questenves poor. However, the
responses received contained valuable data foetearch. The figures were
combined with the dataset generated during the SAEPilot study (CSIR 2005).
The final data set contains information regardi@g#§ice buildings in different
regions of South Africa. A database has been dpeédlto analyse the data. Table
6-2 and Table 6-3 summarises initial results. Mgpps in the data set are
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identified and communication with property ownes®ngoing to fill these gaps

in the near future.

The sample size is too small, and the buildingg@éreterogeneous to be able to
generalise the results for the total commercididmg sector. There are many
variables which have an impact on the energy copsomin a building, e.g.
building age, size, number of occupants, climateré&fore, the results presented
in this section only give aimdication of the energy consumption in commercial

buildings.

Table 6-2: Electricity consumption by region (CSIR2006)

Electricity consumption of office buildings | Average Max Min

in different regions kwh/m? kwh/m? kWh/m?
Gauteng (n=32) 271.07 566.82 98.70
Durban region (n=8) 223.98| 300.00 113.7¢
Cape Town region (n=5) 321.95] 366.00 264.79
Bloemfontein region (n=2) 295.38| 383.9€ 206.87
Total (n=47) 278.10 | 566.82| 98.70

Table 6-2 shows that buildings in Cape Town constetaively large amounts of
electricity, while Durban seems to consume the Eivaenounts of electricity. The
average electricity consumption of all the building 278.10 kWh/& but it must
be noted that there are enormous differences foneance (the standard
deviation of the different samples varies betwe@iatd 110 KWh/r).
Remarkable are the extreme high energy consumpfi666.82 kwWh/mand the
low energy consumption of 98.70 kWHrboth in buildings in Johannesburg.

Table 6-3 consists of the same sample used inrdhegois analysis plus an
additional five buildings, which could not be categed in one of the selected
regions. The table shows that smaller buildings@&8 nf), which are likely to
be low-rise office blocks, consume relatively lasgaounts of electricity. The
energy consumption seems to grow with the buildiag, which is illustrated in

Figure 6-1.
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Table 6-3: Electricity consumption by building size(CSIR 2006)

Electricity consumption of office buildings | Average Max Min

for different building sizes kWh/m? kWh/m?
Commercial Buildings < 5 000 1{n=9) 272.35 | 486,74 136.18
Co_mmermal Buildings 5 000-10 000’m 23199 | 305.41 | 98.70
(n=10)

Co_mmermal Buildings 10 000 — 25 00G m 26497 | 566.80 | 113.8
(n=16)

Co_mmermal Buildings 25 000 - 60 00G' m 27998 | 39538 | 154.00
(n=12)

Commercial Buildings >100 0007n=>5) 397.65 | 486.53 | 306.88
Total (n=52) 289.11 | 566.82| 98.70

It was assumed that larger buildings use lessradggt due to economies of scale.
However, as shown in Figure 6-1, the size of thidlng is positively related to

the electricity per square metre. This could afsply that larger buildings use
their floor space more intensively, but that doesnecessarily mean that the
building is less energy efficient.

Electricity Consumption in Office Buildings

450
400 +
350
300 272.35 26427 279.98
231.29

397.65

2580+
200+
150
100
50 4

kWh/m2

T
<3000 m2 (n=%)  S5000-10,000m2 10000 - 25000 m2 25000-60,000 m2 >100.000m?2 (n=5)
(=10} (n=161 (=12}

Building Size

Figure 6-1: Electricity consumption related to thebuilding size (CSIR 2006)
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To develop and establish realistic benchmarks,imnportant for a labelling
programme to create a database, which takes inotuata number of variables.
The reference labelling programmes developed extenigtabases over the years.
The tool provided b¥NERGY STARto evaluate and benchmark the performance of
the building, is a facility management tool. Thelfmamedortfolio Manager,

which can be integrated into the work of the fagithanager, helps to monitor

and to analyse energy consumption. Portfolio Manegguires monthly
consumption input. This helpetlERGY STARconsiderably to establish a better
understanding of energy consumption in buildings$ establish appropriate
benchmarks.

It is very difficult, if not impossible, to compatke energy consumption data with
the reference case studies, and to determinedhessif the average commercial
building in South Africa. While in Europe and th&A energy is predominantly
used forheating energy in South African buildings is neededdooling
Furthermore, different energy sources are useth@operation of a building. For
example, an average office building in the Netheitauses 80 kWh electricity
per square metre, but also an additional 679 MJralagjas per square metre
(SenterNovem 2004). Energy is predominantly usegpace heating (65%),
secondly lighting (27%) and the remaining 8% fonipgnent and warm water
(SenterNovem 2004).

The Australian climate is more similar to the Soéthican climate. A
commercial building in Australia uses 63% of thet@nergy for HVAC, 21%
for lighting and 15% for others. Australian commaluildings also use
electricity as their predominant energy source (BB O 1999). Average
energy consumption in a commercial building in Sgglis 253 — 313 kWh perim
annually ABGR 2005). This is comparable with the average perémte of a

South African commercial building as found in thevey.
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Energy savings

As demonstrated by thl@sfAa showcase buildings energy savings of 10-30% can
be achieved with low cost or medium cost invests@ody back period is less
than 2 years). Table 6-4 shows the results of nleegy audits executed under the
GBfa programme. Thesfa showcase programnaemonstrated that savings in
energy consumption ranged from 13% to 36.8%, wthi#ecosts savings ranged
from 10% up to 28%. Energy savings and cost sa\angsot necessarily

identical to each other, due to load managemeung¢ssand tariff structures.

Table 6-4: Energy and cost savings of thesfAa showcase buildings

_?_;J;)Iging Size (nf) Energy Savings Cost Savings (R)
kWh % R %
Conference 5492 637 000 27% R 107000 26%
Offices 12 313 2376775 36.8% R 306 263 20.46%
Offices 100 000 18 727 30% -- --
Offices 22 424 476 960 13% R 87 738 10%
Office/Retail | 24 000 -- -- R 370000 28%
Office/Retail | 65 000 1991 040 17% R 609929 28%

6.4 Impact of Labelling on Energy Savings and Emission
Reduction

To create an idea of the impact of the differebelang approaches, this section
attempts to quantify the impact of each of the llaigeschemes. Table 6-5 shows
the calculation for the total energy savings penscio. The percentages in this
model are estimates derived through an analyseadif of the case study

programmes.

Labelling approaches

Table 6-5 compares four different labelling appreecregarding their
effectiveness, while throughout the research dmlgd approaches are compared.
In this exercise, the mandatory approach as impitedeby the European
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Commission, according to the EPBD, is also takém account to show the

differences in effectiveness compared with the Bamandatory approach. The

main differences between the approaches are tlgeviimen labelling takes place

and the renewal intervaAll building owners in Denmark are required to obtain

ELO label and renew it annually. The EPDB is only aggdtie when the building

changes ownership (reduces the size of the targapgignificantly) and the

label is valid for 10 years.

Table 6-5: Comparison of the savings per labellingpproach

Mandatory Mandatory | Voluntary Voluntary

(ELO) (EPDB) (Energy audity  (Benchmarking)
Office Surface (rf) (A) 12 000 000 | 12000000 12 000 00Q 12 000 000
Kg CO, /kWh coal fired electricityg) 0.9 0.9 0.9 0.9
Average energy consumptiokWh/n?)(c) | 280 280 280 280
Estimated participant®) 80% 5% 10% 20%
Estimated upgradinge) 40% 40% 60% 70%
Estimated savings potentiad) ( 20% 20% 20% 10%
Potential energy savings (kWH)f{F*c) | 56 56 56 28
After upgrading (KWh/rf) (F*C*E) 22.4 22.4 33.6 19.6
Potential office surface fifa*D) 9 600 000 600 000 1200 00 2 400 000
Total savings (GWh) 215.04 13.44 40.32 47.04
Total savings (metric tons GD 193 536 12 096 36 288 42 336

Office surface

Rentable office surface in South Africa’s majorest(Johannesburg, Pretoria,
Durban, Cape Town) is estimated to be 9 000 00f)Qumich is based on
SAPOA's office vacancy survey of September 2005FR6A 2006). Assuming
that this is 75% of the total office area, the ot2&% is owner occupied office

area, which makes total office surface in Southcafs major cities 12 000 000

m?. This number is a rough estimation and shoulcbeatsed in further research.

122



Chapter 6: Commercial Building Market

The purpose of this calculation is not to deterntireeexact office surface
available in South Africa; the purpose is to creatadea of the effect of the
labelling approaches. The amount of office suriacéouth Africa is expected to
be substantially more than 12 000 000, becausmes dot take into account

public buildings and other cities in South Africa.

CO, emissions using electricity
According to Eskom’s annual report 2003 (Eskom 2@0B8 kg CQ emissions
generated when using 1 kWh of electricity in Sohca are 0.90 kg C&@kWh.

Average energy consumption kWh/r

The average energy consumption is based on thiksre$the survey as explained
in section 6.2. Average annual energy consumps@80 kWh/rf, although this
figure is based on a limited sample, it is sufintito serve its purpose in this

calculation.

Estimated participants

Based on figures of the.0-scheme and a study in the Netherlands (Corpélijn e
al. 2004) it is expected that implementation ofandatory energy audit
programme will result in participation of 80% ottbuilding owners after 5 years.
In the case of the voluntary energy audit progranthie number is significantly
lower, 10% after 5 years, due to complexity andsd3or the energy
benchmarking programme it is expected that thX0#, since the programme is

simpler, cheaper and more easily accessible.

Estimated upgrading

This number indicates the percentage of the ppéits who actually implement
the suggested upgrades. The percentage is highefeoluntary programmes,
because the building owners who participate inlantary programme are
already interested in energy efficiency and areeni&ely to invest in energy
efficiency. The mandatory approach targets allding owners, also those who

are not interested in energy efficiency. Estimaiiom an evaluation of thre.o-
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scheme (Reinikainen 2002) are that 35-55% of thigibg owners will
implement the suggestions.

Estimated savings potential

It is assumed that an energy audit programme, I3ecafuts comprehensiveness
and technical detail, can identify more potentredrgy savings than a
benchmarking programme. A benchmarking programnhepovides the
building owner with generic energy savings oppattes, while the energy audit

approach goes into more detail and is facility gpec

Discussion

Table 6-5 shows that the mandatory ELO approacexpscted, generates the
largest energy and G@mission savings. The energy savings of the vahynt
energy audit and benchmarking scheme are simileat¢b other. However, as
discussed in section 3.4, the implementation aufsé® energy audit approach are
higher than a voluntary benchmarking approach. dtbeg, the voluntary

benchmarking approach is preferred to the enerdyt approach.

The impact of the mandatory EPBD approach is sicamtly less than the ELO
approach and even less than the voluntary apprea€hes is because the label is
only required when the building changes ownershipen the South African
government is considering implementing the mangatoergy audit programme,
as proposed in the energy efficiency strategyhousd take into account that this

approach might not be satisfactory in terms oéftectiveness.

6.5 Drivers for Labelling in the Commercial Building Sector

This section describes the drivers for a labelpnggramme in the commercial
building sector. Opportunities are divided in f@ategories, namely institutional,
economical, socio-cultural and technological. T¥astion mainly draws on data
and experience of thesfAa programme, due to a lack of data about the case

studies. The available case study data are useckwapelicable.
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6.5.1 Institutional drivers

As described in the previous chapter, attentiorefargy efficiency in the built
environment is growing slowly. The Energy DraftIBidlls for the establishment
of an energy efficiency programme. The bill prodad®ME with a legal mandate

for a proper budget and structure to undertakenangy efficiency programme.

However, these policies and bills are not adeguatntives for the commercial
building sector to participate in a labelling pragrme. The Energy Efficiency
Accord on the other hand, might be an incentivectiyporations to participate in

a labelling programme to show commitment and géyaathievements.

Treasury also announced government’s intentioevew the tax structures, and
to look at possibilities to formulate new structite stimulate environmental
friendly activities (National Treasury 2006). Foraenple, municipalities are
authorised under the Municipal Property Rates Adharge property owners for
owning property. These property rates can be retuten the property owner
can prove that the buildings are energy effici®uich a tax structure in favour of
a labelling programme could be an incentive for swrcial buildings to

participate in a labelling programme.

The SANS 0204Energy Standard for Buildings excluding those \piissive
environmental controlis currently under development. This standard bell
mainly applicable to new buildings and large refsinnents, and therefore does
not create an incentive for building owners to ipgrate in a labelling programme.
However, the standard raises awareness and far@geats to design energy
efficient buildings. The labelling programme camiibute to this by offering
information on the design of energy efficient binlgs and provide benchmarks to
define the consumption of an energy efficient badg which should encourage
architects to go beyond standard practice.
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6.5.2 Economic drivers

Economic drivers are financial incentives for bunfglowners, which will

encourage them to participate in a labelling progree.

Electricity price

Eskom is running out of capacity, and soon thetkenet be enough generating
capacity to supply electricity at peak demand tinfdss leads to power cuts
during peak demand periods, which is currently leappg on a regular basis in
Cape Town. Eskom has to build new generating cgpand it is highly likely

that these costs will be reflected in future enqrgges. Higher energy prices
increase the energy efficiency awareness amondibgibwners, and at the same
time increases the cost savings potential of eneffiggiency measures in

commercial buildings.

Financial support by Eskom

Eskom DSM programme offers a financing arrangerfartuilding owners who
are committed to energy efficiency and load redurctEskom funds 100% of the
costs of a project dealing with load managementhéncase of energy efficiency
projects, Eskom contributes 50% towards the impteaten costs. Projects are
eligible when installed capacity savings are latban 500kW per project. A
labelling programme can supplement this processtfieying aGsfa label after

implementation and verification of the savings.

Economic growth

Growth in construction activities is linked posély to economic growth.
Construction activities are therefore likely to\grim the coming years.
Construction of new commercial buildings will inase significantly in the near
future (Rode 2006). If this is implemented withire new SANS 0204 regulation
it can provide an opportunity for a labelling pragmrme. A labelling programme
can play a role by providing information and ene@ming designers to include

energy efficiency as a component or priority in tlidding design.
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6.5.3 Socio-cultural drivers

Socio-cultural opportunities are knowledge andwad® issues that could trigger

the building owner to act in a more environmentéilgndly manner.

Educational programmes
DME developed a training manual which is circulag@aong the South African
universities to include energy efficiency in theraulum (E Du Toit 2006, pers.

comm., 3 February).

The University of Witwatersrand (WITS) is currenitythe first stages of the
development of an educational programme regardieggy efficiency in
buildings. This is in collaboration with severaldmational universities. The
programme is meant to be multi disciplinary andeasible for students from
different backgrounds (e.g. mechanical, electrigad architectural). Problems
faced in this regard include limited capacity @nrand weak financial support

for scholarships/bursaries.

Positive public image

The creation of a positive public image is whaalaelling programme offers.
However, this must be valued by the client; otheeathe public image is not
worth much. The motivation for Sasol to includeitieadquarters in thesfa
showcase programme ranged from pride in the accatatiom owned by the
Sasol Pension fund, but also from the corporateg@nce value for an

organization active in a less than environmentadigign industry (Singh 1999b).

6.5.4 Technological drivers

Although the economic isolation during the apadtesia has effected the
diffusion of advanced energy efficient technologiesl practices, most of these
technologies are currently available on the Sodtican market (Grobler 2002).
Energy efficient technologies are in general moygeasive than the conventional
technologies. For example, a normal light bulbal the price of an energy
efficient light bulb. Although the costs are eas#govered, the initial investment
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costs of energy efficient technologies are highienwever, it should be noted that
technologies are not driving energy efficiency tadilitating it.

6.6 Barriers for Labelling in the Commercial Building Sector

This section describes the barriers for a labeljtirggramme in the commercial
building sector. The barriers are categorised um tategories; institutional,
economic, socio-cultural and technological. Thigtie&a mainly draws on data
and experience of thesfAa programme, due to a lack of data about the case

studies. The available case study data is usedevapiicable.

6.6.1 Institutional barriers

According to Singh (1999b), securing commitmenthaf companies was time
consuming sinceBsfA introduced new thinking in terms of the performanf the
buildings. Furthermore, perceptions were that camemnt would negatively
affect costs and comfort implications. When thegpammme was accepted as

being useful, the fee payment was a major hurdse#b commitment.

Facility manager is not the decision maker

In most cases, the facility manager is the persoo will understand and
appreciate energy efficiency, but the facility mgerais not the decision maker.
This appeared to be a problem when the CSIR camfereentre wanted to enter
theGBfAa showcase programme. The manager of the conferemteeavas
enthusiastic about participation, however he hadutbority over technical and
capital expenditure. Decision-makers in internalises were reluctant to
participate, but the participation of one of CSIRisldings was stressed by GBfA

and the conference centre eventually entered tgrgamme.

Additionally, outsourcing of property operationsbmes more and more
attractive to property owners. In such a casefabiity manager is no longer an

internal technician but becomes an external sepiceider (Singh 1999hb)
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These barriers were found not to be unique to SAfriba. The reference case
studies experienced similar problems. As an exarapiERGY STARIdentifies this
issue as one of the major barriers to implememaifdhe labelling programme.
They point out that although facility managers le@en, many high-level financial
decision makers do not see electricity as a cdabi@ cost category (EPA 2003).
Also E Blankestijn (2006, pers. Comm., 12 Januargles that the facility
managers should not be the target group, insteagrtigramme should aim at the
executive managers. The Dutch government attera@gdid this problem by

making labelling part of Long Term Agreements dmel Environmental Act.

Tenant — property owner relationship

A substantial part of the building stock is not wgied by the building owner, but
rented out to tenants. Meaning that there is anter@roperty owner relationship
and one of the two has to pay the electricity Inllthe case where the tenant pays
the electricity bill, the tenant has an incentivaise energy efficiently. However,
the building owner has little incentive to engagemnergy efficiency efforts
because the tenants benefit directly from the gmyinot the owner. The tenant is
therefore bound to energy efficiency measureseéltd the operation and
management of the building, which can still regulignificant savings. In the
case where the property owner pays the electtidityhe/she would have an
incentive to invest in energy efficiency. Howeuie tenant does not pay for
energy and therefore has no incentive to use teeggrefficiently. A study in the
USA (Hines 1990) showed that there is a large ciffee between owner-
occupied and tenant-occupied buildings regardiegriplementation of energy
efficient technologies. It showed that in 80% af ttwner-occupied buildings

high efficiency lamps were implemented, whereas wWas only 20% in tenant-
occupied buildings. This was not only limited taeggy efficient lighting, the

same difference was found for other building sesisuch as high efficiency

motors, glazing and chillers.

According to the programme manager of &dséa programme, Singh (1999b),

owners of owner-occupied properties responded mpaséively to thessfa
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programme than owners who are renting out theipgnty. Suggestions for
energy efficiency upgrading were also better rezgtilvecause the benefits were
not distributed to tenants. Furthermore, markebgeadion and corporate image

was directly linked to the building owner.

TheABGR addresses this barrier by offering a separate fab&enants (to
stimulate energy efficient consumption) and forgay owners (to stimulate
energy efficient investments). In addition, a tHaddel combines both approaches
and besides improved operational activities inctudgrovements in building
services and architectural characteristics. In &ratyr2006, 21% of the labels
issued byABGR were tenant ratings; 43% were base building ratiagd 36%

were whole-building ratings (section 3.2 in AppenB).

Corporate performance

From the experience of tlesfA programme it became clear that some building
owners are concerned about publication openlyercdse where the buildings
were performing badly. This discouraged them frartipipating in the
programme (Singh 1999b). This also indicates thdtimg owners are indeed

sensitive to public opinion.

6.6.2 Economic barrier

Electricity Price

Electricity prices in South Africa do not incorpteanvironmental costs. South
Africa’s energy prices are the lowest in the wdtEA 2005), which is not an
incentive for property owners to consider enerdicieincy. Energy costs are not a
significant part of the operating costs of a buntdiA study (CSIR 2005) done
among 38 building in South Africa showed averagergy costs of R5,27
m?/month in 2000. Compared to average rental prie&46-50 ni/month, plus

the operational costs of the space, energy costsigrimal. Additionally, costs

for human capital are many times higher than tketetity bill, which does not

give a strong financial drive for energy savings.
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Electricity and energy efficiency is far from thaptof the agenda of most
property owners and other participants in the consrakbuilding sector. It is
therefore important to highlight productive and Ittleaworkplaces and public

relation benefits of energy efficiency.

Capital costs
Besides the fact that the facility manager is hetgerson who is making the

capital expenditure decisions, securing fundingufagrading is often a long
process. In the case of one of the showcase psytherprocess to secure funding
for upgrading the building took nearly two yearsmh 1999b). This is due to the
highinitial investment costs to improve the energy performaftiee facility and

the absence of proper maintenance planning andebudg

6.6.3 Socio-cultural barrier

Lack of awareness

Probably the largest barrier in this area is tlok laf awareness among the
commercial building owners. Due to socio-econopmgssures, environmental
issues are not a priority in most people’s livesEurope and USA, consumer
attitudes and practices towards energy usage learedhaped by the energy
crisis in the 1970’s and are considered a matteatbnal strategic importance.
Furthermore, the European construction industhygbly regulated with policing
and enforcement of regulations. In general, théespcs more aware and places
greater priority on environmental issues. To illas# this, the UK environmental
building labeling scheme, BREEAM, was initiatedtst request ahdustryto

address the mounting pressures to improve envirotahmanagement.

Although there is more attention and awarenessrigironmental issues in the
Western countries, lack of awareness and interesttdél experienced as major
barriers. EPA (2003) points out that although infation is available on how to
approach and undertake effective energy efficiemprovements in commercial

buildings, this information is not widespread.
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Related to lack of awareness is lack of willingnégem the experience with the
GBfa programmend pilot studies around SAEDEShecame clear that although
the cost-effectiveness of energy efficiency wavenofor many buildings,
participants in th&sfA programme were reluctant to actually implement the

improvements and monitor the savings (Singh 19g9%iR 2005).

Lack of technical expertise

Technical expertise is required to carry out arrgyaudit, identify energy
efficiency opportunities and implement the meastwagygrade the energy
performance of a building. In general, there iacklof awareness regarding
environmental issues amongst professionals in tiieénvironment and a lack of
professional capacity to introduce and implemeetrgy efficient practices and
technologies (Grobler 2002). The number of engsegho are specialised and
have experience in the field of energy in buildingslowly growing. DME is
supporting the development of energy service comggiESCOs). An ESCO is a
company that sells energy services, such as emeagpgement, energy audits of
buildings. Currently, there are not many ESCOs @$CO'’s are registered at
Eskom) and many of them have limited experience E2N05).

TheENERGY sTARprogramme identified a lack of available technegbertise
within organisations as a barrier to implementation (2B83). This is also
applicable to South Africa; many facility managdosnot have an engineering
background and do not have an understanding ofgrsaving and energy

efficiency.

6.6.4 Technological barriers

The building sector is a very conservative econaritor and is not responsive
to change and adoption of innovations. Therefanergy efficient technologies

are often experienced as foreign and expensive.

Energy management systems are rather an excepambrmal practice within

commercial buildings. It is difficult to manage setting that is not measured.
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Building management systems increase the undemtaotiwhere and how
much energy is consumed in the building. This ailo make it easier to identify

opportunities for energy savings and energy efficye

Many energy efficient replacements only become egocally feasible when the
old technology fails. For example, replacing a metith a more energy efficient
motor will not provide enough cost savings to jiystine procurement of the new
motor. However, when the old motor breaks down cthet difference between a
conventional motor and an energy efficient motor loa justified by the energy
savings that will be made.

6.7 Summary of the Drivers and Barriers

Table 6-6 provides a summary of the opportunitres @arriers for building

owners to participate in a labelling scheme andHerimplementation of a
labelling scheme. The most important opportunitiethe short term are the
financial support of Eskom for energy efficiencydahe load management project
as well as the energy efficiency accord between R thirty large
organisations. The major barriers to the labelpnggramme are the lack of
awareness and interest among building ownersetiant — property owner
relationship, and the low energy prices.
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Table 6-6: Summary of opportunities and barriers

Type Opportunity Barrier
Institutional: Energy efficiency standard Lack of funds and capani
government government departments
and policy Energy efficiency accord Incentives are insuffitien
Tax review Policy framework lacks
implementation plan
Facility manager is not the decisio
maker
Tenant — property owner
relationship
Economic: Economic growth Low electricity price
market and Electricity price High capital costs
financial Financial support from Minimal competition
Eskom
Power cuts in Western Cape Low demand for enerfiyieit
buildings
Focus on high investment cost an
not on savings in long term
Socio- Study programmes ‘Energy {nLack of technical expertise
cultural: buildings’
Knowledge Positive public image Lack of awareness and interes

and Attitude

Lack of study programmes

Technological:

technology and

process

Technologies are available

Property owners do awé megular
contact with suppliers of new

technologies

Lack of measuring tools and

benchmarking
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Conclusions and Recommendations

7.1 Introduction

The research objective, as formulated in sectibriilwas to obtain a better
understanding of labelling schemes and their p@teapplication in South Africa,
as part of a strategy for improvement of energigieificy in commercial

buildings. The research drew on experiences intiemelly in order to identify
strengths and weakness of t&fA programme and the opportunities and threats
of the context. The research identified factors tieeed consideration in the
development of an effective energy labelling progree in order to arrive at
recommendations for potential development and impl&ation of a labelling

programme in South Africa.

This chapter presents the conclusions and recomatiend that can be drawn
from the analyses and discussions in the previbapters. This chapter starts
with answers to the sub questions, and ends witdmawer to the main research
question:
Which energy labelling approach would be the mgirapriate for
implementation in the commercial building sectoBimuth Africa’s
current context, and how could this explain thedrginuation of the

Green Buildings for Africa programme?

The conclusions are followed by the recommendatiosection 7.4, which
outline the suggested path for a labelling progranmmSouth Africa. As well as

recommendations for further research (section 7.5)
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7.2 Conclusions

7.2.1 The concept of energy labelling of buildings

Labelling programmes appear to be more complex ¢éxaected at the beginning
of the research. The theory behind labelling stora appliance labelling.
Energy labelling of buildings can be applied whdsudding is changing owner

or just to disclose energy performance of buildings

Energy labels directly address information problémgurchasing decisions. The
label provides the building owner with informatimegarding the energy
performance of building. The information can faeiie the building owner during
acquisition of buildings. However currently, enegfficiency is not a decisive
factor in building procurement: location, securdynenities and building prestige

are often more important.

The label can also be used to disclose energypeaftce of buildings which
could in turn trigger competitiveness between bagdwners. Labelling
programmes can classify the building performanca snale, e.g. from 0 to 100
(ENERGY STAR or from one star to five starsgGR). This enables property
owners to compare their building performance ameach other, which could
trigger competitiveness. Competitiveness can aanaacentive to improve the

building performance and increase the rating.

It is essential to understand that labelling i®@munication tool to encourage
energy efficiency in buildings. It is not a measugiace labelling does not
necessarily guarantee energy efficiency upgradimgyovides information
regarding the energy performance of the buildintheobuilding owner, which
should encourage the building owner to improvepidormance in case the

building is performing poorly.

136



Chapter 7: Conclusions and Recommendations

7.2.2 Types of energy labelling of buildings

Labelling programmes can be categorised accorditigeir labelling
characteristics and eight theoretically possibtegaries are identified and
presented in Figure 2-2 (section 2.3). The selechsd studies are classified
according to these categories (section 2.11).GHiile programme is categorised
as a voluntary energy audit programme without &oltil support. ThePA-U is
classified as a voluntary energy audit programrméewlith additional support.
ELO-scheme is a mandatory energy audit programmenmithdditional support.
ABGR andENERGY STARare both voluntary benchmarking schemes with little
additional support. The categorisation is usefaetduse it defines the main

difference between the approaches.

7.2.3 Programme design

The goals and objectives of tbefA were broad and ambitious for the available
human resources, time and finances (section 3u2hérmore, the goals and
objectives were not elaborated logically into desteent of work. International
experience shows clear focus on one aspect, ahéthiding the information gap,
by providing information and benchmarking systefigir goals and objectives
are expressed in the number of buildings aimeatbemchmarked and labelled.

Regarding programme developmerNERGY STARstarted small and gradually
extended the scope. The programme started wittgraffice buildings, and
systematically added building types, informatioal$p additional activities, etc.
TheGefA was ambitious from the start, but finally endednap being able to

carry out all the tasks.

The organisational structure (section 3.3) showsttheGefA programme differs
significantly from the reference labelling prograesnFirstly, the South African
government did not play a dominant role in the ppraogme, whereas the
governments of the reference labelling programrmaHi the role of the national
administrator and implementing agent. Even thobghSouth African
government supported the programme by being pdheo$teering committee, it
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did not have the human resources or the finanajgécity to initiate and
implement the programme. Secondly, d®&A programme used in-house capacity
to carry out the energy audits. All the referenagecstudies outsource this task to

commercial energy engineers.

The financial situation of thesfA programme arises from this organisational
structure (section 3.4). The programme was fundaitignby the CSIR’s normal
budget with additional funding from the IIEC thrduDME. Since this was
insufficient, it resulted in relatively high annudaks for the participants, in order
for the programme to finance the remaining codt® feference case studies are
all funded by their relative government and thestainability is not dependent on
external funding. TheLo-scheme shows that a mandatory scheme can be self-

sustainable regarding daily administration and afpeg costs.

The research showed that the implementation sirgtegrketing and promotion)
is most intensive for the voluntary energy auddgrsammes and least intensive
for the mandatory energy audit programmes (se&@ibp Experience with
implementation of thepA-u showed that it is difficult to successfully implent
and operate a voluntary energy audit programmae) thaugh it had intensive
government support and additional incentives folding owners to participate in
the programme, such as subsidies or tax rebatesb@mchmarking programmes,
ABGR andENERGY STAR are more business-oriented and less supported by

additional instruments.

The programme designs of the case studies showuladity assurance and
control is a means to obtain credibility from pdtaihclients and therefore a
necessity (section 3.6). It appears that the lefrglality control is not related to
the implementation approach of the programme (mangar voluntary), but it is
related to the scope of the programme (energy aadienchmarking system).
Quality control systems become more important aittwanging when an
energy audit is included in the scope of work, padicularly, when the number

of labelled buildings grows. ThePA-u andeLO include an energy audit in their
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processes and consequently the quality contrdlaed programmes is much more
extensive than in either of the benchmarking prognas.

7.2.4 Label characteristics

Chapter 4 analyses the strengths and weaknest®es label characteristics
according to Rogers’ attributes of an innovationede attributes are often used to
forecast implementation success of an innovatitie. dnalysis of thesfA

showed that the characteristics of labelling wexeim favour of adoption by
building owners and that an energy label is noy ¢asell.

The research showed that labelling programmesxgeriencing difficulties
convincing building owners of the relative advartag labelling (section 4.2).
Relative advantages of labelling buildings as putvard by the labelling
programmes are saving the environment, cost sa\vimgscial incentives, market
recognition and positive public image. The mostamg@nt relative advantage is
the potential cost savings, but this becomes alda#age when the building
owner realises that relatively high initial investints are required to obtain those
cost savingsaABGR andeENERGY STARemphasise cost savings and the market
recognition as the most important relative advaataga-u on the other hand
indicates the tax incentive as the major relatikeaatage of participating in the
labelling programmeeLo does not have to convince building owners of the

relative advantage since the programme is mandatory

Compatibility of labelling with existing values abeéliefs is very low (section
4.3). Sustainable energy use is not part of theesand beliefs of building
owners. The compatibility of labelling with previy introduced ideas is low.
However, in Europe, USA and Australia, appliandeling probably contributed
to the acceptance of building energy labels. HERGY STARprogramme
established its first labels in 1992 for energyceght computers, after which the
label expanded to more than forty produet&RGY STARhas established a brand
name, which certainly contributes positively to thplementation of the building
label. Implementation of appliance labelling coatdate awareness among

building owners and a better understanding of Wdizlling of building entails.
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DME is currently in the process of implementing legopce labelling in South
Africa. The compatibility of labelling with the nde of the building owner is low.
Although the programmes are aware of the needeoptbgramme, building

owners do not share this conviction.

The complexity of labelling programmes is high (g@t4.4). Complexity is
expressed as the level of detail of the evaluaifdhe energy performance and
identification of energy savings measures. The dexily is higher when the
labelling programme includes an energy audit. Eparglit programmes are more
extensive and detailed than benchmarking progranamesherefore more
complex. ThesBFA programme appeared to be the most extensive pnogea
EPA-U andELO are also complex programmes, but they are heaupyported by
government. This complexity @Bfa contributed significantly to the failure of
adoption by South African building owners. The céempgy and
comprehensiveness of the energy audit approachamaidementation on a
voluntary basis difficult. The voluntary and marketsed programmesBGR and
ENERGY STAR are less complex, which probably contributed tarthe

implementation success.

The triability of the energy audit programmes iwéo than the benchmarking
programmes (section 4.5). Costs and commitmenteagpgred from the beginning
of the process, whilst the financial profitabiligmains uncertain until after
completing the energy audit. Moreover, in the azasteGsfA the building owner
has to commit to a three-year programme and toemeht cost-effective
upgrading of 80% of the facilities floor area. Tthiability of the ABGR and

ENERGY STARIS significantly higher because the programmersfteols on the
web site to allow self-assessment of the energipprance. In case the building
is performing badly, the building owner can decidet interventions are needed
to improve the performance. However, if the buitdowner does not have the in-
house technical knowledge and skills, an energguitent can be recruited to
carry out an energy audit for the building ownefteAupgrading, the building

owner can submit the building to the benchmarkiragpamme to obtain the label.
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7.2.5 National context

The reference case studies show that internatecmmamitments can create an
important incentive for countries to be activelyalved in the reduction of
greenhouse gases (section 5.2). This applies @dlgdoi The Netherlands and
Denmark: they have legal responsibilities towahd#sKyoto Protocol and the
European Union to reduce their greenhouse gase®dVer, the European Union
directly addresses the built environment with tiRBE, which requires the
member states to have mandatory labelling in plakis means that the labelling
programmes in the Netherlands and Denmark arerdewe forced upon by a

regional framework.

The USA and Australia do not have any legal resipdites regarding an
international framework. Although both countrieatstthat they are committed to
play a leading role internationally and to achigvar internationally agreed
emissions, they did not ratify the Protocol. Soéthca signed and ratified the
Kyoto Protocol, but does not have any obligatiamgards emissions reduction. It
is therefore unlikely that energy efficiency andiggion reduction will become a
high priority on the agenda of the South Africavggmment. There are currently
no legal penalties for South Africa regarding th@t6 protocol, but this is likely
to change in 2012 when the first term is finalised targets evaluated and re-
allocated among the countries that ratified thequal.

The reference case studies, especially The Netitsland Denmark, had a
mature national framework to stimulate energy edficy in the built environment
in place, before they started with the labellingggammes (section 5.3). The
USA and Australia have also been encouraging ereffigyency since the
eighties, although with less stringent measurdse GBfA programme was ahead
of time when it started in 1997, as there was mgtlike a national framework or
action plan for energy efficiency in place. Althbugnergy efficiency is still not a
priority on the national political agenda due thestpressing needs, things are
changing. Energy efficiency is currently becomingreasingly important. The

DME has now developed a policy framework and sinate stimulate energy
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efficiency in South Africa. Although energy efficiey is not yet fully integrated
into policies and acts, it would be a more appumtprtime to start developing a

labelling programme such as thefA in South Africa.

Table 5-3 shows that the respective countries Havéabelling programme
integrated in their national strategy to stimukaergy efficiency (section 5.4).
The labelling programmes are all initiated and apet by a government
institution. Furthermore, in the case of #EsR andENERGY STARthe
governments support the schemes by encouragingrgoeatal institutions to
participate in the scheme. The Dutch governmernpaugp the labelling
programme by making it part of other measures toerage energy efficiency,
such as Long Term Agreements and the Environm@atalt furthermore
supports the programme by providing a tax rebatéddding owners when
participating in the programme. However, it wasadlathat labelling should not be
linked to building regulations, since the purpog&abelling is to encourage
excellent design and not to provide for compliawg& minimum standards.
Energy requirements in the building regulation moréase awareness among

professionals in the built environment.

Building regulations are mainly applicablertewbuildings, while the largest
energy saving potential is within in the existingling stock. Labelling
programmes can therefore play a significant role nmational strategy, since they
address energy efficiency issues inélRestingbuilding stock. ThessfA was not
part of a national strategy and therefore did mviehpolicy support from the
government. Furthermore, due to lack of financagacity at that time, the South

African government was unable to support the prnogna financially.

7.2.6 Commercial building market

Commercial buildings are a very heterogeneous tapgelp (section 6.2). The
ABGR reduced this heterogeneity by focussing solelgfine buildings.ENERGY
STAR also started with a label for office buildingst bleveloped benchmarks for

other types of buildings over the yeaxBGR andENERGY STARalso provide a
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rating or target scheme for new buildingso andepA-u are not restricted to
building type, but are limited to existing buildsgn all the case studies, the
government is an important target group to paripn the labelling

programmes.

The research attempted to determine the energyingison in commercial
buildings in South Africa (section 6.3). The annaaérage energy consumption
of the buildings in the sample is between 278-288hn7. However, the sample
size was too small to generalise this figure fertttal commercial building
sector. More consumption data is required to enalddelling programme to
establish benchmarks for different building typed alimate zones. Thesfa
demonstrated, by means of the showcase buildingssavings in energy
consumption ranged from 13% to 36%, while the sastngs ranged from 10%
to 28%.

A calculation exercise, outlined in Table 6-5, mstied that a mandatory energy
audit ELo-design) has the largest impact on potential ensagings and emission
reduction. The benchmarking schemes are rated ddmndrthere is not much
difference with the voluntary energy audit progra@smlhe mandatory approach
that is currently implemented by the European Caossian is expected to have

the lowest impact.

The most important drivers of a labelling scheneethe current activities of
DME such as the energy efficiency accord, andrbegration of energy
requirements in the building regulations. Drivesslhuilding owners to
participate in a labelling programme are the insirggenergy costs due to
increasing energy prices, financial support of Eslend the energy efficiency

accord.

The most important barriers to implement a labgllinogramme are the lack of
awareness among the building owners and lack bhteal expertise. Barriers

towards participation in a labelling scheme aretémant-property owner

143



Chapter 7: Conclusions and Recommendations

relationship; facility managers without effectiveaision making roles, and high

initial investment costs.

7.3 Final Conclusion

This section provides the answer to the main rebeguestion, which now can be
answered based on the conclusions in the prevemi®oss. Figure 7-1 shows four
main labelling approaches, however only three &eudsed in this section,
namely:

» Mandatory energy audit scheme;

* Voluntary energy audit scheme;

* Voluntary benchmarking scheme.

The fourth scheme, mandatory benchmarking schenmamticonsidered as an
option. Firstly, no such a scheme was found beimglemented in a country.
Secondly, in general, an energy audit is prefeongd benchmarking, because of
its comprehensiveness. Therefore, where a governsable to mandate a
labelling scheme, an energy audit would be more@pjate than a

benchmarking scheme.

Labelling schemes

Mandatory schemes Voluntary schemes

Energy audit Benchmarking Energy audit Benchmarking

Figure 7-1: Different labelling approaches

The following sections, discusses the applicatibeach of the approaches in the
South African context. Section 7.3.4 consolidabesé discussions and states the

conclusion.
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7.3.1 Mandatory energy audit scheme

The case study that represented the mandatoryyeaedit approach is the.o-
scheme.The EPDB also proposes a mandatory energy audibapip for
implementation in the European Union. The mainedéhces between the
approaches are the time when labelling takes @ladehe renewal intervalll
building owners in Denmark are required to obtairEio label and renew it
annually. The EPDB is only applicable when thedingy changes ownership
(reduces the size of the target group significarghd the label is valid for 10

years.

A mandatory approacleo-scheme) is the most effective approach to achieve
highest CQ reductions, because the labelling scheme afféidtseabuilding
owners in the country (section 6.4). The approacpgsed by the EPDB will be
less effective because it is only applicable wheifdbngs change ownership and

the label is valid for ten years.

A mandatory scheme can only be initiated and impleied by the government.
This is the only authority in a country that canken#éabelling mandatory. The
South African government is not yet ready to impetra mandatory labelling
scheme. The planning of the DME is to implement daaory labelling in 2015.
The DME indicated that this mandatory scheme waelépplicable when
buildings change owner, which indicates the EPBpraach (E Du Toit 2006,
pers. comm., 3 February). Table 6-5 shows thattyipes of labelling will not

make a significant impact on energy savings angson reduction.

The mandatory labelling approach as implementeDdaymark, will have a
significant impact on the energy savings and emsgeduction. However, it
should be kept in mind that tiEeo-scheme has been implemented in an already
highly regulated construction industry, somethingtis not comparable to the
South African building regulations. This approaeljuires an extensive operation;
it requires hundreds of qualified engineers, sititie carry out energy audits. In

The Netherlands and Denmark, the qualificatiorefegrgy consultants is a BSc
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degree in electrical, mechanical or building engrimey. In South Africa, there is
currently a shortage of engineers. The governntemild ensure that this
shortage does not lead to minimising the qualiiicatequirements of the energy

consultant, since this will then also reduce thalitpiof the energy audit.

It furthermore requires a well-established and fiom@al monitoring system to
ensure that every building owner has the labelaoe It also requires a well-
developed quality control system to guarantee ttadity of the energy audit
reports. Moreover, penalties for non-complianceutdhbe mandated by
legislation and applied by the relevant governnienties.

The fact that many buildings are labelled doesme&n that these labelled
buildings will also be upgraded. The labelling soleeonly provides the building
owner with information regarding the energy perfanoe of the building.
Additional regulations or economic incentives neebte introduced to ensure
upgrading. For example, an act that forces buildwgers to implement all cost-
effective measures with a payback period of lean tivo years. Alternatively, a
subsidy that bears part of the investment costkldmeiconsidered.

The strength of a mandatory energy audit programsrtiet it can be financially
sustainable, without extensive funds from the goremt. Because it is
mandatory, the programme can rely on guaranteexhiadrom the labelling.
However, this is only applicable when every buitdowner needs to apply for a

label and label renewal is required annually catoually (theeLo-design).

Although the South African government is moving &ods a situation in which
energy issues become more important, currentlyggredficiency is not a priority
on the national political agenda. The draft endaidlywhich will provide DME
with a legal mandate for a budget and structuesstablish a national energy
efficiency programme, has not been enacted. Thegablsupport for a
mandatory labelling scheme from the governmenttélefore be limited.
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7.3.2 Voluntary energy audit scheme

Case studies that represented the voluntary ererdjy approach are tiepA-u
andGsfA. A voluntary energy audit programme is not necelysamitiated or
operated by government, although government paslipport does benefit the
programme. Experiences with teefA showed the difficulty maintaining an
energy audit programme on purely market driven @ggh. Experts regarding the
EPA-U label (E Bouten and G van Chruchten 2006, perscohl January), say
that theepA-u will not be sustainable without the support of Ehech

government (e.g. programme support, subsidiesntentives). Therefore,
government support is a critical factor in casa @bluntary energy audit

programme.

Table 6-5 shows that a voluntary energy audit sehismot the most effective
labelling scheme. Although the estimates do ndedrhuch from the voluntary
energy benchmarking scheme, international expegishows that an energy audit
programme entails significant administrative coBtsergy audit programmes
require well-developed quality control and monmgrsystems in place. Moreover,

energy consultants need to be educated and trained.

The strength of the voluntary energy audit appraachat it gives a detailed and
specific energy profile of the building. Furtherrapthe suggestions for
improvement are custom-made for the facility aralude investment costs and
the potential cost savings. However, the procettsi®fore comprehensive,
costly and time consuming, and it requires the Iivemment of specialised energy
consultants. Although these issues contributeaatrality of the label, the

comprehensiveness and cost could inhibit buildwgers from participating.

In the case of a voluntary approach, the programmaseto put much effort into
promotion and marketing of the label to convincédaug owners of the benefits
of the programme. ThesfAa showed that it is difficult to convince building
owners of the benefits of the programme. The streafja voluntary energy audit

scheme is that when building owners are partiangatihey are doing that
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voluntarily. This implies that they are interestecknergy efficiency and the
corresponding cost savings. Therefore, it is mikedyt that they will implement

the recommended interventions to improve energfppaance of their buildings.

A major opportunity for a voluntary energy audibgramme is the Eskom’s DSM
programme, which finances capital investmentsdadlmanagement (100%) and
energy efficiency projects (50%). Another opportying the Energy Efficiency
Accord, whereby thirty industrial organisations éagreed with the DME to treat
energy efficiency as important within their orgatisn. All these companies have
headquarters, which can enter a labelling progratenséow their commitment

and achievements. This creates an opportunityard gp the labelling programme.

The major threat to a voluntary programme is tlok tzf awareness and the lack
of interest of property owners. This remains a f@obuntil the energy price
increases significantly or an oil crisis hits SoAfnica. Furthermore, the tenant-
property owner relationship is causing a barrieh®implementation of energy

efficiency upgrades.

7.3.3 Voluntary benchmarking scheme

This section is based on implementation ofABeR andENERGY STAR A
voluntary benchmarking scheme is not necessaiitipied and operated by the
government, although government support would betinef programme. The
strengths of a benchmarking scheme are that th@agipis simple, quick and
relatively cheap. The way to determine the energgjopmance of the building is
significantly simpler than the energy audit prognae No energy consultant is
required to obtain the energy performance of thiglimgs. The energy consultant

is there solely to verify the data collection foetbuilding owner.

Additionally, a voluntary energy benchmarking pr@mme is easily accessible.
Both the case studies are web-based programmeg pfévde a calculation tool

on the web to calculate the energy performanchebtilding and an
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accompanying tool gives the building owner suggestion how to improve the
building. Additional information and guidebooks @m@vided through the website.

A weakness of the benchmarking programme is thdaias not generate a facility
specific energy profile of the building and the gegted improvements are less
technical. Operational management issues and ayeharpeople’s behaviour are

more important (e.g. switching off lights, heatimgurs).

The triability of the benchmarking is high, in caagt with the energy audit
programmes; the building owner can test the buijdin the internet with the help
of the tools, before making a commitment to thegpranme. Observability of the
benchmarking schemes is relatively low, since enefficiency is not visible.
However, labels and promotion material are develdpencrease the
observability of the achievements of the buildingner.

Because of the voluntary nature of the programmamption and marketing
activities are crucial during the implementatiortioé labelling programme to
succeed. The approach is more business-orientelssidependent on
government support. The building owner needs todminced of the benefits of

the programme.

A weakness of a voluntary benchmarking programntieasthe target group
consists of companies already interested in eneffgyency. This could be an
advantage, since the companies are more likelinida excellent performance,
upgrading the building to the maximum. However, phegramme is less likely to

convince ignorant building owners to participate.

Major opportunities are also Eskom’s DSM progranane the Energy Efficiency
Accord. The major barrier to the implementationihedf programme is the tenant —
property owner relationship. However, the benchmmgribrogrammes showed
that this can be overcome by providing separategachemes for tenants and

property ownersABGR). The lack of demand for a labelling programmenrfro
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building owners is a serious threat. Environmentadsponsible business
activities do not yet offer a competitive edge outh Africa.

7.3.4 Conclusion

The failure of thessfa can be attributed to several factors. Howeverniain
reason is that the selected type of labelling @ogne did not match the context
in which it was implemented. TtasfA was a voluntary energy audit programme
with no policy or financial support from the goverent. This type of labelling
programme is difficult to maintain evevith government support, as shown by
the Dutch labelling scheme, let alone without gaweent support. Furthermore,
in terms of national context, tlesfA was ahead of its time, as at the time of its
launch there was no sustained interest or poli@nergy efficiency at all. At the
time, there was no established national policy &@aark present. This is now

slowly changing

Although the programme design of thefA is similar to the programme design of
EPA-U andELO, it is very different when one looks at the cont@he context of
South Africa is similar to the USA and Australigheve the government leaves
energy efficiency to the market and relies on vtdmnactivities. Energy audits
are only sustainable in combination with strongegoment supportsfA did not
have that, and therefore the programme was natisabsie with that programme
design. In view of the context, then, a voluntaepthmarking programme would

have been more suitable.

Whereas the mandatory approach would be the miestige approach in terms
of reducing CQ@ emissions; it requires implementation by governméhe

impact of a voluntary energy audit programme anttbmarking do not differ
much. However, implementation of an energy audigpgmme entails more
administrative and professional support costedtuires government intervention
in the form of financial support and additional ieqpentation instruments, such

as subsidies or tax incentives. In a context wheseurces are limited and
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developmental priorities out-compete environmeftelis, preference goes to a

voluntary benchmarking programme.

Throughout the document, it is argued that an gnauglit is a better approach
than a benchmarking approach because of the fesgecific approach and the
technical thoroughness. However, a benchmarkingrarome does not exclude
energy audits. The building owner can carry outlhassessment and find ways
to improve performance, or alternatively an enargiysultant would be enlisted
to do this for the building owner. After upgradinige building owner can apply
for an accredited rating of the benchmarking progre.

Taking the current situation of the South Africaavgrnment into account, as well
as the strengths and weaknesses of each of theaayes, the voluntary
benchmarking programme would currently be the ladslling approach in South
Africa. In the long term, a mandatory approach gerdesirable; however, a
study regarding the effectiveness of the differaahdatory labelling programmes

would be required.

7.4 Recommendations

It is recommended that in the short term, develagroéa labelling programme
should be based on an energy-benchmarking prograemme andGefA showed
that a voluntary energy audit programme is verfialift to sustain, even if
government support is at hand. Due to the natiomaiext of South Africa
(development priorities, financial constraints amstitutional capacity), a
mandatory approach is currently not feasible. Hawew the long term the
government should aim for a mandatory scheme.drshiort term, the best option
for a successful labelling programme is a voluntagchmarking programme
with complementary government support especiallgwareness promotion and

market based incentives.

Ideally, the government should initiate and opetiagelabelling scheme. However,
a non-profit or semi-government organisation walkb be able to act as the
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implementing agent. It is imperative to secure fagdor the first few years.
Furthermore, it is important to focus on one typbulding initially and
gradually extend the labelling to different builditypes. Detailed data collection
is required to be able to establish realistic berantks. The programme should
develop objectives for the short term, and simdtarsly develop the ultimate
goal for the long term (be ambitious within reglity

The recommended labelling programme should aimxiatieg buildings, but also
make provisions for new buildings. Although exigtiouildings form the largest
part of the total building stock, new buildings altbnot be neglected (especially
when the new energy efficiency standard will begnated in the national
building regulations). The labelling programme gaovide information to the
design team to encourage best practice. Energyesflly is relatively easy to
implement in the early stages of design withounificant cost implications.
Prevention is above all cheaper than retrofittingaddition, to minimise the
barrier of tenant-property owner, the labellinggraoimme should develop

separate ratings for the tenant and the propertyeoygsection 6.6.1).

To ensure adoption of the labelling programme kiding owners, the attributes
of an innovation should be taken into account wikeveloping an
implementation strategy. Relative advantages shoeldefined and emphasised,
e.g. the use of the label as a trademark to inertresvalue of market recognition
for the benefit of labelled properties.

The process of obtaining a label and the calcuiaticdthe energy performance
should be transparent and simple enough for bygldwiners to understand.
However, a certain level of complexity is requitedbtain credibility and to

cover technical building systems in the building.

To increase observability, the labelling progransheuld establish the label as a
trademark. This increases the visibility of theiagaments of the building owner.

It also triggers competitiveness among building exgnbecause the competitor
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has something they do not have. The programme dlatiolv the building
owners to use the trademark for promotion and ntisudggurposes to increase

observability and visibility.

The ultimate goal of a labelling scheme is to @eatergy efficient buildings.
Therefore, it is preferable that labels be awartddalildings that perform better
than average. THENERGY STARIS such an example where only the top 25%

performing buildings are awarded with a label.

Calculation of the energy performance should igeabhsider the asset
calculation of a building and the operational ciltion. Performance of a
building is determined by the efficiency of theetssavailable in a building (e.g.
air-conditioning, vans, equipment) and the operaiside of the building (e.g.
settings of the air-conditioning, light switcheBurthermore, to be able to
compare and rate the energy performance of a hgilitie programme needs to

establish benchmarks for different climate areabdifferent building types.

Appropriate calculation software should be devetbipeorder to establish
benchmarks. The calculation software should tateaccount different building

and fuel types, as well as climate data and baslidibg characteristics.

An opportunity for the futuresfa is to develop a web-based energy management
tool for building owners or facility managers, whiwill allow building owners to
manage and monitor the energy performance of thelidings. Building owners
should be able to use the tool off-line to enterstonption data and on-line to
upload the data to th&sfA. This will provide thessfA with consumption data of
buildings to enable constant review and update lrmacks and energy efficiency

trends in the property market.

It is recommended that the training of energy ctinats be left to the market.
The SAEE provides courses such as the Buildingdgnaudit Course and the

Certified Energy Managers Course. However, the iarogne can decide to insist
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on professional registration at Engineering Couotibouth Africa (ECSA), plus
several years of practical experience as additictplirements to ensure quality.

With regard to the potential role of CDM projeatspnitoring and evaluation
should be taken into account when designing thelliag programme. A
verification methodology should be developed to snea achievements and

consequently measure the effectiveness of thelilagpgirogramme.

An opportunity for the proposesBfa is the energy efficiency accord. The
programme should become involved with the orgaioisatthat signed the accord
and convince them of the benefits of labelling itheiildings (as tenants or

owners).

7.5 Recommendations for Further Research

The initial objective of this research was to detiee the effectiveness of several
energy labelling programmes. However, it appeasedcambitious within the
scope of a masters thesis. Effectiveness of laiggtirogrammes is dependent on
several factors, such as number of participantegp¢age of participants that
actually improve the energy performance, and thergi@l energy savings
achievable in a building. It would be very intenegtand useful to develop and
apply a methodology to determine the effectivermédabelling schemes for
commercial buildings in terms of energy savings granhouse gas emissions
reductions. Ability of such a methodology to bendhkncost effectiveness
(kWh/R of investments) would be invaluable.

A voluntary energy benchmarking programme requardatabase to create an
understanding of current (baseline) energy consimmat commercial buildings
in South Africa. This would not only obtain infortian on the total energy

consumption of buildings, but also create an unidading where this energy is

used and what the major energy saving opporturatiesat a national scale.
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Further research is also necessary on the techaspalcts of energy efficiency in
buildings to obtain an understanding of the latestnologies available on the
market, and their impact on the energy consumpifdhe building. In addition,
there is a need to create an understanding ofrtpadt of changing people’s

behaviour on energy consumption of a building.

The assessment of drivers and barriers towardggeéiiciency and labelling
programmes is based on experience of the casestutwould be useful to carry
out a market survey in order to obtain more pregrs#gerstanding of what type of
information is available among building owners elijag energy efficiency in
their buildings and furthermore what would driveltimg owners to upgrade and

label their buildings.
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APPENDICES



| ntroduction to Appendices

The appendices are created to provide supplemenfarynation regarding the research.
The following five appendices are included in thpart:
Appendix A is a summary of the interviews carried during the research;
Appendix B contains information regardingGR programme;
Appendix C contains information regardiega-u programme;
Appendix D contains information regardiago programme;
Appendix E contains information regardiB§ERGY STARprogramme;

Appendix F contains information regardiagfA programme.

Appendix A is a summary of the interviews with relat people carried out during the
research (section 2.10.4). The initial programmeamgars of the Green Buildings for
Africa, Mr V. Singh and Prof. LG. Grobler were inteewed regarding the start-up and
development of thesfA programme and their experiences with the progragseetion
A.1-A.2). During a visit to the Netherlands, twadarviews were carried out. Firstly, Mr.
E.Blankestijn, of Senter Novem (the organisati@kea with the national administration
and implementation of thePA-U programme) was interviewed (section A.3). Secondly
an interview was conducted with two consultantEBM, Mr E. Bouten and Mrs. G. van
Chruchten. EBM is a consultancy firm involved inrgang OUtEPA-U s, developin@PA-

U software and offering courses regardingehe-u methodology (section A.4). Dr E. du
Toit, director of the Energy Efficiency and Enviroant directorate within DME was
interviewed regarding current developments andisiess in relation to the national

energy policy framework in South Africa (sectiorbj.

Appendices B - F provide additional information abthe case studies. The appendices
are compiled based on a range of secondary andugridata sources, such as interviews,
journal articles, presentations, evaluation repoesearch reports, and website content.
This information is collected, structured and sgsiked according to the assessment

framework (section 2.9), which is also reflectedha structure of the main report.

The reasons for inclusion of these comprehensiperagices are twofold. Firstly, the
appendices were created to consolidate and steutttarlarge amounts of discrete and

segmented information available on each case skath appendix is therefore
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structured according to the four main chaptersiefthesis, namely programme design,
labelling characteristics, national context and ow@rcial building sector. The sub-

sections also correspond with the structure us#geimain body of the thesis.

Secondly, the appendices can be used as a refegeigeeto provide the reader with in-
depth information regarding a specific case stédythermore, in case the reader wants
to execute further research on energy labellinguiiings the appendices can act as a
starting point. Each appendix therefore ends witibography, which also includes
references not directly cited to in the report, trisidered to be relevant for the
corresponding case study (references which aradjrésted in the reference-list of the

main report are not repeated in the bibliography).
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During the research five interviews took place and email conversation. This appendix

provides a summary of these interviews.

Al Interview with Vinod Singh
Vinod Singh was the project leader of tt&fA programme at the CSIR from 1998 to

1999. He is currently working for the City of Jolhasburg. The interview took place on

31" of August at the Metro Centre in Johannesburg.

Vinod Singh joined th&sfA programme when it was running for one year and he
became a full-time project manager of the programihe programme started within
Fire Investigations but moved to the division ‘Hiieils Planning and Management’ in
1999. The programme was funded out of allocatiom® fregular Parliamentary Grant to
the CSIR and IIEC provided technical support (tmhéheir staff).

The focus of the programme was mainly on energyeisswhile ‘green buildings’
comprises more than only energy. The focus ofs#fa on energy issues was mainly to
create a profitable win-win situation; the largestgible cost savings could be made by
energy savings. The objective of the programmetwaimnsform the market perception
of commercial building sector and to reward thasmganies which strive to improve the

environmental performance, indoor air quality andrgy efficiency of their buildings.

The major barriers to the programme were the faiging and financial sustainability of
the programme. Furthermore, it was very difficalcbnvince building owners of the
benefits to participate in the showcase progranithe.commercial building market is
very reluctant to change regarding environmensalas. Property owners do not want to
assess their indoor air quality, because the sesalt be used against them when the

building has a poor indoor air quality.
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On the question if the BEARS tool was a sufficiexal to determine the environmental
impact of the building, Mr Singh answered thatB#ARS assessment tool was never
indented to be a scientific high standing tool; &#i8éA programme was experimenting to
improve it over time. The idea was to create sapdomls for hotel, housing etc over

time.

With the change of project leader in 2000 the dbjes of the programme changed to a
more educational role. The change of strategy vitheSingh left the programme was
mainly due to the change of strategy of FacilitgriPling and Management. It did not

have to do with the capacities and backgroundestitceeding programme manager.

To revive thesBfA programme, Mr Singh advises to do a market researicentify the
needs of the property owners and make a propendssiplan. Access to continuous

funding is the most critical issue.

A2 Interview with Prof Grobler

Prof Grobler was closely involved with the init@tiand development of tlesfA
programme. He is a full-time lecturer at the ScHooMechanical and Materials
Engineering at the Potchefstroom University. Theririew took place on thé®of

November, 2005 at the University of Potchefstroom

Prof Grobler was involved from the start@ifA. He was involved, together with
Richard Truter and Theuns Knoetze, in the developrokthe BEARS (Building
Environment Assessment and Rating System) thatesged from BREEAM. From the
start, the property owners were not very receptvibe system since they were afraid of
negative results and publication. Therefore theyydiml to bring it in a different form,
namely the Green Buildings for Africa programmee@sfA programme started off well,
however some organisational changes within the CiglRot benefit further

implementation of the programme.

Prof Grobler confirmed thaBfA was mainly focussed on energy, with the intentibn
expanding the programme in the future. The enevgyd was also due to the
development of the SAEDES documents, which was doder the umbrella @BfA for
DME.
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With the development of an assessment schemeshetdd be a difference between the
design and the management. The building can bgrEsias highly energy efficient, but
when effective management at the operational s&lgeking the design is useless. This
indicates that the management of a building isrgmrtant, if not, more important than

the design.

Prof Grobler is member/President of Southern AfAsaociation for Energy Efficiency

(www.SAEE.org.zaand also member/(President-elect for 2007) obAistion of

Energy Engineersiww.aeecenter.ojgThe two associations are linked and SAEE is

part of AEE. These organisations offer coursesstmme a Certified Energy Engineer
and offer a Building Energy Audit Training. Accondito Prof Groblecredibility of the
programme and programme organisation is very impbih the implementation of the
GBfA. Credibility can be obtained by doing one of tbarses provided by SAEE and
AEE.

Currently there are more drivers towards energgieficy than when thesfa was
initiated. Four important trends and documentscaig that energy efficiency will be
very important in the near future:
1. SANS 204 (regulation)
2. Energy Efficiency Strategy
3. DSM Eskom. Eskom has the funding which governmanhot provide; Eskom
provides subsidies to building owners for refurbighand upgrading their offices.
They support energy efficiency initiatives and sdise 50% of the capital costs
up to 100% (50% has to be paid back over a fewsye@heir budget is R500
million a year.
4. Energy Efficiency Accord. This is signed by the DMEd approximately thirty
industrial and mining companies. The companiesatéd that they will be
committed to energy efficiency by signing the adcdrhis means that those

companies will have to come up with energy efficiemitiatives.

These drivers indicate that energy efficiency imotercial buildings is becoming more
and more important. Prof Grobler acknowledged itHatgood to start with energy
efficiency and extend from there with waste, aialgy, water etc. To restart thasfA
again, the first thing to do is a needs assessaighte industry which can consist of

analysing the drivers for energy efficiency, whicticate what the industry has to
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comply with in the coming years (STEP 1). From ¢higve CSIR should decide on
whether there is a niche to be filled, a busingg®dunity. But keep in mind that

credibility and professionalism is most importa®TEP 2).

Regarding the question if the CSIR would be thatrarganisation to host the
programme, Prof Grobler could not confirm. Howevke programme needs to be
developed and researched, which is step 1. Aftgr ithmight be taken over by for
example Agrement. Though, a small team of buildirgerts should be working on it to

maintain the system.

A.3 Interview with energy consultancy agency EBM

Consultant agency EBM is located in Arnhem in Theghérlands. They focus on energy,
building physics and environmental issues in the ard existing building stock. The
interview took place with two consultants, Eric Beuand Gerelle van Cruchten, on the
11th of January 2006.

EBM has been closely involved with the developnadriihe EPA-U. EBM carries out
EPA-Us, developed the EPA-U software and offersseairegarding the EPA-
Umethodology. Furthermore EBM participates in savegsearch projects, in
cooperation with other European consultancies agéarch institutes, regarding the
implementation of the EPBD, e.qg.:

e« ENPER-EXIST (January 2005 - July 2007): http://wemper-exist.com

* EPA-NR (January 2005 - January 2007): http://wwa-eporg

* EPA-ED (October 2002 - October 2004): http://wwve.egl.org/

¢ Build-On-RES (January 2002 - July 2004): http:/MmNsmildonres.org.

Energy consumption

Usage of gas is decreasing, but the consumptieteofricity is increasing. Energy is the
main component when talking about environmentaigssThe chapter ‘environmental
issues’ in the Building Decree (building regulasiprs still empty and the chapter
‘energy’ is only two pages, while the total docurtnisrhundreds of pages. Energy is still

not a high priority.
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Voluntary or mandatory labelling programme

After years of experience with the voluntary EPAaWH EPA-U, the consultants are
convinced that a voluntary system will only workevhthe energy prices rise in the near
future. Market driven systems will not work, sirtbere are not many measures that will
provide the energy improvement without a long Pa)P&riod (PBP) in the Netherlands.
There are not many financial attractive measurdéis &/PBP less than five years.
Furthermore, the consultants estimate that 10-2D8teccompanies are environmentally
aware, and they will take the necessary measuriesngase their energy performance.
The other 80% of the companies are not interestbith makes the voluntary market
very small, and you are aiming at people who aieadly environmentally aware. Both
consultants do not have faith in a voluntary systémeeds to be mandatory to attract the
attention of the property owners. Drivers for comipa to voluntarily execute an EPA are
financial advantage (tax rebates, subsidies), igegiublic image, and obligation

(Environmental Act)

Implementation of the EPDB

The implementation of the EPDB in the Netherlarsdgeiry slow. The government was
supposed to have all mechanisms in place by Ja20@€; however they requested to
postpone this deadline. The official reason islalc& of qualified experts that have to
carry out the labelling, but more important is ttireg Dutch government does not want to
put a cost-burden on the population. The admiriisg&osts for the population is a valid
reason according to the consultants, but the gavenbalso knew since 2002 that they
have to implement the EPBD directive, so they ctalde prepared better and not just
wait till the latest moment. The Department of HogsSpatial Planning and
Environment (VROM) is currently doing a study todiout what alternatives are
available to cut the costs for the Dutch citizene EPDB is a mandatory system, but
according to the government will turn out too exgiee for people. There will be a
staged implementation of the EPDB starting in 200&aning that first the governmental

buildings and residential sector has to comply, thed the non-residential, etc.

Energy Performance Advice for Non-Residential Builéhgs (EPA-U)

The EPA calculation is determined based on theacharistics of the building; it does not
take into account user behaviour. The score caivected for standard user-behaviour,
based on several behaviour characteristics. ThelzRAeen implemented in

commercial property sector, banks, department fgfae (> 1 000 buildings) and
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municipal buildings. EMB developed a software pesgme, the EP-ACT, to calculate
the energy performance of buildings. There arerségemilar instruments available on
the Dutch market.

Implementation effectiveness of EPA-U

At the moment the supply of offices is larger thia®m demand for offices. This means that
people can choose. Energy efficiency can then gldgcision-factor. For the owners of
offices it can be an incentive to make the buildimgre energy efficient to be able to
sell/rent the property sooner. Furthermore thegynprices can be a substantial part of
the rent of the property, which can be an incerftivehe owner. The development of the
methodology and calculation method is not a probleut the implementation and the
monitoring will continue to be a problem, no mattdrich country. Regarding finances;
there should be a continuous money stream. Itlispossible to implement a labeling
scheme through the government. There are not mgpgrtunities for a commercial

company to host the labelling scheme.

Auditors
Companies and organisations are certified to issugficates, not individuals. The
auditors should apply the ‘Manual for the EPA (1IS®©27)’. The companies decide if a

person is competent to execute an EPA.

A4 Interview with SenterNovem

SenterNovem is the implementing agency of VROM Begartment of Economical
Affairs (EZ). SenterNovem is a consultancy agemdyich forms a bridge between the
government and commercial companies. Their aim éntourage environmental
sustainability and innovation. They provide local’grnment, individuals, and companies
with advise, network, information and subsidiesit8eNovem is responsible for the
operation, implementation and promotion of Hra-U programme, maintaining thepA-

U website and the helpdesk. The interview took pleite Mr. Ed Blankestijn on the 12

of January, 2006. SenterNovem also works on intemmeal level and executes projects

for European Union, International Energy Agency drelWorld Bank.

Existing Buildings
In 2000, the Dutch government had money availatriéndme owners to increase the

level of energy performance of their building. Tgwvernment had a subsidy, Energy
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Performance Refund (EPR) to encourage energy &fitgiin dwellings. To assist the
home owners to decide how to improve the energgieficy of their dwelling, the
government developed the EPA (Energy Performancgséyl The EPA was developed
to give information regarding the energy perforneatthe dwelling. When
homeowners executed an EPA they received an estmasiof 25% on top of the EPR
subsidy submitted. Till 2004 there were 600 00Qiappts for the EPR, of which 10%
made use of the EPA

Parallel to the EPA for residential buildings, #ieA-U was developed for non
residential buildings by the stakeholder groups EPRA for Hospitals was developed by
stakeholders involved in hospitals. The EPA fori€gi§ was developed by the
stakeholders involved in the development of offidesApril 2002 there were several
versions of the EPA-U.

In 2002, SenterNovem executed an evaluation oflihete policies (tussenevaluatie
Klimaatbeleid) for the built environment. Two majesues were highlighted: firstly, the
CGO, emission reduction had to be reduced and the émnironment was identified as a
high potential sector. Secondly, the European Umtoduced the EPDB, which
required a certification system for the built eowment. The EPA needed to serve as a

generic basis to comply with the EPDB. This letht® development of the EPA-U.

Halfway 2003, a programme manual was developedAgnit 2004 the EPA-U should
have been finished to serve as a proper instrutoezdmply with the EPDB. To
guarantee the quality, a BRL (BeoordelingsRichfLyas developed, which sets
requirements for consultants (education level, Kedge, experience), monitoring and

the certification system.

The software programme was developed by VABI (I@mpany specialised in software
applications for the built environment), which matiferent versions available for a
range of building types, namely
» A generic excel version;
» A standard calculation module which can be usedtbgr programmers for
software development;
» A comprehensive version (including different builglitypes, but also additional

norms and standards set by the government).
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The EPA-U has never been adopted/implemented velty which is mainly due to the
uncertainty of the implementation of the EPDB. Th@y not want to put too much effort
in the implementation and promotion of the EPA-Bfdse there was more clarity on the
development and implementation of the EPDB. EvelytiudROM decided that they did
not want to implement the EPA-U. When companiestwadrice on the energy
performance of the buildings, they should do itwag it was always done, namely go to

a consultancy agency that will do an energy audii® building.

The EPDB system was ready around July-August 2885nas presented to the board of
ministers, but they concluded that it will be togensive. The government does not want
to put an extra cost burden on the people and coiepal hey wanted an investigation
into more economical and profitable options. VROM go to Brussels to apply for a
postponement for the deadline of the implementgdaanuary 2006). Further research
should include costs-quality relation, effectivenecertification and possible

integration with ‘white certificates’ system.

The cost of certification is ~ €35-300, whereby €3tor apartment block where there is
some repetition, to €300 for a large single ho&se.non residential buildings, this
amount is approximately €1 400-1 500 for an aveddfiee, but this will largely depend

on the size of the building.

Purpose of the certificate

The EPDB certificate only measures and expressesrtérgy performance of the

building not the user. The EPA-calculation alsosdoet take user-behaviour into account,
but it will be considered when making the advicke Tertificate gives insight, but does
not mean that owners will upgrade their buildinfjse certificate provides information
regarding the energy use of the building. Thislzauinked to a subsidy that provides

funds to actually implement the measures to magdtlildings more energy efficient.

SenterNovem carried out a study to compare thiféereint certification systems:
1. Voluntary (only workable when there are additiom&lasures that stimulate
companies to execute an EPA, such as EPR)
Mandatory but simple and less costly (most costatiffe)

Mandatory comprehensive
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Mr Blankestijn does not believe in a voluntary soleeas it should only work when

labelling becomes mandatory. Keep in mind that:

1. The certificate gives information regarding eneeffyciency of a building, but is not
a guarantee that the measures will be implemented

2. Certification does not take into account user-ba&haysince the new tenant can be
completely different (certification takes place wtibe dwelling is being sold,
refurbished, etc)

3. The Environmental Management Act (Wm) can play gomale, since
approximately 70% of the offices should alreadycexe an energy audit and

implement measures.

Environmental Management Act (Wet Milieubeheer = Wnj

Enforcement of the act is a problem as it depends® priorities of municipalities. For
example Amsterdam is very upfront with these issumbtherefore the Act is
implemented and monitored well. The act requiras éach company/organisation which
uses more than 50 000 kWh of energy should undedakenergy audit and implement
measures with a pay back period less than fivesyégproximately 70% of the number
of offices use more than 50 000 kWh, which is egqoahore or less 50% of the total

office surface area.

Consultants
There are 150 certified consultants/bureaus/orgtiarss who are allowed to issue
certificates (residential sector) and 300 consulemspecialised in energy efficiency for

U-buildings.

Facility Management

There is a gap between the Management (decisiornslaind the Facility Managers.

The problem is universal. They try to overcomeptablem through:

1. MJA: Long Term Agreement. This agreement is coretlidetween the government
and large companies, whereby they try to reduc€Bgeemissions by 25%. There
are many companies doing this, since it is goodHeir image and attitude in view of
Department of Economic Affairs. Small companiesrasta target group, since the

major changes can be made among the big companies.
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2. MJAis an agreement between EZ and large compémigshieve 25% reduction in
CO,emission. SenterNovem support the company withnieehadvice and subsidies.
The incentive for the companies is the good refstiip between the two.

3. Environmental Management Act

A5 Interview with Department of Minerals and Energy

Interview with Department of Minerals and Energy

Dr. Elsa du Toit is the Director of Energy Efficignand Environment within the
Department of Minerals and Energy of South Afrihe was the initiator of the Steering
and Working Committee of the Green Buildings foriéd programme. The interview
took place on the"of February 2006 at Mineralia Centre in PretoFiae goal of the
interview was to obtain an understanding of theentractivities of the DME regarding

the commercial building sector.

International agreements

South Africa signed and ratified the Kyoto Protoco2002 and is categorised as a Non-
Annex | country. This means that there are curyaemdllegally binding C@reduction
targets South Africa needs to achieve. Howeves, gitiiation could change with the start
of the second phase of the Protocol in 2012/2013.

There are other international agreements whichiénite South Africa’s energy policies,
such as the Basil agreement, but these do notihgplieations for the built environment.
DME is currently working closely with several Eusgm governments, such as the

Danish, Norwegian, and Dutch governments.

National policy documents regarding energy
National policy documents regarding energy cordfisihe White paper on Energy 1998,
Energy Efficiency Strategy 2005, and the Draft ByeBill. Energy efficiency plays a

significant role in the Draft Energy BiIll.

Current activities targeting commercial and publicsector buildings

The DME is working in close cooperation with SABSguide the development process
of SANS 204'Energy Standard for Buildings excluding thosehwfassive
Environmental Control’. The SANS 204 draft documemas received by the SABS in
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February 2006, but they concluded that the documsardt yet in the correct standard

format and needs to be redrafted.

The DME sent a@raining manual to all theuniversities to get Energy Efficiency
implemented into the curriculum. Furthermore, teletvent out to alState Owned
Enterprises, which included a request to integrate energy iefficy goals into the

shareholders compacts of the companies.

The current focus of DME is mainly on the existmgblic-sector buildings. DME is
working closely with the Department of Public Wotksmakepublic buildings more
energy efficient. There are approximately 106 00Blipg-sector buildings in South Africa.
The number of new commercial buildings will devel@nd-in-hand with economic

growth. DME does not have statistical data regardommercial buildings.

The budget for the implementation of the Energydifficy Strategy 2005 is currently
not sufficient; the energy efficiency and enviromiprogramme is relying heavily on
donor funding. Fortunately energy efficiency paysifself by savings accrued. The
energy strategy for the built environment mainlypgists of regulatory measures
(standards & mandatory energy audits) and commtiaoiceneasures (energy
management systems). There is no budget allocaigddgovernment to provide
economic incentives systems, nevertheless CDM hgndi available as well as tax
allowances for the implementation of renewable gnand energy efficiency projects

which would otherwise not have been considered.

Furthermore, DME is developingNational Energy Efficiency Agency (NEEA)In
close cooperation with EskgiRERSA and the Central Energy Fund. This agency has
50% of the DSM funds of Eskom available to spen@oergy efficiency projects, which

indicates that there are opportunities for projenting.

Labelling programme

One implementation measure from the Energy EffiyeBtrategy is ‘Mandatory Energy
Audits for Commercial Buildings’. The idea is td&/audit existing buildings when they
change ownership. However, DME thinks there wilhbare buildings newly built than

buildings changing ownership. DME would like to seeorganisation/programme which
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develops the training, implementation and monigohthe energy audits. Funding
might be available through the NEEA.

ESCOs
At the moment there are at least 80 ESCOs (the tomesd by ESKOM), some of which

are BEE companies, some fully trained and othetrsved trained yet.

Drivers for the commercial building market

Drivers for property owners/commercial building ketrto become more energy efficient
are the Energy Efficiency Strategy 2005, SANS HE®¥kom’'s DSM programme,
increasing energy prices due to the need for newergéing capacity and the voluntary
Energy Efficiency Accord (this is the agreementwmtite government to improve the

energy efficiency of 37 industrial companies).

Barriers for the commercial building market

Barriers for property owners/commercial buildingrket to become more energy
efficient are low energy prices, energy efficiemof being a priority, lack of awareness,
energy costs not being a substantial amount cordparéne human capital costs, and

lack of capacity within government.

A.6  Email contact with ABGR

In January 2006, email contact was established M#tithew Clark, programme manager
of theABGR programme. In the first instance of contact, itded promising, and
arrangements were initiated for a telephone ingsvvin spite of several following-up

emails, he only responded once.

Market transformation

ABGR's main ongoing market penetration tracking islyestraightforward and they do it
in- house. They know how big the office marketr@ni an annual survey of office space
around Australia undertaken by the private sectop&ty Council of Australia. The
"market penetration” measure is the proportiorhaf space that has obtained an official
ABGR rating. Every official rating is lodged on thebg#e by arnBGR Accredited

Assessor, so they have a database of every railethbu
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The market penetration is calculated simply by #rea of rated buildings/Total market

area’. The current figures show us that 23% ofdonal office market has been rated

using ABGR. 36% of the NSW office market has bestad; NSW has the largest office
market in Australia, and was the first to adopt ABG
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B.1 Introduction
This appendix gives more information regardingABeRr. It describes the programme in
sections B.2 and B.3 and the context in which itniglemented in sections B.4 and B.5.

A summary of the programme can be found in se@i&f0.3 (page 45).
B.2  Programme Design

B.2.1 Programme goals

TheABGR programme sets its goals in terms of numbers. Togramme needed to
deliver 50 ratings and 5 commitment agreementddire®f New South Wales during
2003/2004 (SEDA 2004). The programme deliveredot®alited ratings compared with
41 in 2002/2003, and an additional 18 ratings dional level, mainly in Queensland and
Australian Capital Territory. Furthermore, six angeations entered commitment
agreements. This indicates that t@sR sets realistic goals and reviews them in order to

see if they are on track.

B.2.2 Organisational structure

Figure 3.2 (page 60) shows the organisational stre®f theABGR programme. The
administratorof the scheme is DEUS. The national administratsuees national
consistency in procedures and processes and sn&bfe for the overall quality
assurance procedures. Additional responsibilittesdavelopment of training programs
and information packages, maintaining technicadueses, national database of rated

buildings, register oABGR auditors and the website.

Theoperating agenis responsible for the overall implementationte scheme and
executes the marketing and promotion of the scradratate level. It furthermore selects
and authorises consultants and iss\BsR certificates. If the capacity is available, the
operating agent also provides training to the gneogsultant. Three state agencies,
Sustainable Energy Authority (Victoria), EnvironntarProtection Agency (Queensland)
and Sustainable Energy Development Office (Wesheistralia) act as the operating
agents, or as called by thBGR, the Regional Certification Body. DEUS acts as the

operating agent in the other states where thare tperating agent identified.
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Theenergy consultans the professional authorised to issue an offic#&R rating to
the client. The energy consultant, or the compaeigtte is working for, offers thesGRr
rating to the market and is the only person thatseith the client. Thelient needs to

have an understanding of thBGR certification and that it needs to be renewed aliywu

The role of the National Steering Committee andNlagonal Technical Advisory
Committee are explained in section 3.3 (page SifthEr information regarding the
organisational structure can be found in ‘Accretliesessor process outlineBGR
2002a)

B.2.3 Implementation costs
TheABGR programme is financed by rating fees and the Gizisupport of the steering
committee. Additionally, the Regional Certificati@ody pays a regular fee to the

National Administration to cover administration popt.

The energy consultant sets its own prices fosgER rating, which is left to market
competition. The energy consultant has to pay amrsdtration fee to the Regional
Certification Body for each rating. The amount &etmined by the National
Administrator and the Steering Committee. The eneapsultant also has to renew its
certification annually and attend training courseisereby the fees go to the relevant
body.

The cost for the client to obtain an accreditethgais estimated to be between AUS
$1 000 and AUS $3 000, which is 4 420 to 13 260dRafepending on the type of rating,
size of the rated area and availability of requolath. The label has to be renewed every

year, so these are annual costs.

B.2.4 Promotion and marketing strategy

Although theaBGR programme is supported by federal government tatd s
governments it takes a highly commercial approaelatds the implementation of the
programme. The most important benefit of the progmne is that it offers competitive
advantage and market recognition; the building owia@e use thesGR logo for

promotion and marketing purposes.

! Exchange rate: 1 AUS $ = 4.42 SA Rand (30/03/2006)
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TheABGR is not linked to any mandatory instruments, whietuire amBGR rating. It is
also not supported by financial incentives, sucbuisidies or tax advantages.
Nevertheless, theBGR is adopted by several institutions and organisatiavhich have
made thexBGR part of their voluntary programmes. Examples are:

* Australian Green Building Council’s EnvironmentatiRg SchemeGreen Star.
TheABGR is required for the energy performance.

* Federal Government’'s National Australian BuildingviEonmental Rating System:
NABERS. TheABGR is required for the energy performance.

* Accommodation policyfor government buildings. DEUS wants to set amea by
committing public buildings to theBGR scheme.

« Energy Smart Programme for Businesses and Governme(NSW). The
programme provides technical advice and assistarioasiness and government
organisations. The organisations are encourageldtin anABGR rating.

* Sydney’s 3 CBDs Greenhouse initiativeThis initiative stimulates commercial
tenants to improve energy efficiency in officesSydney’s three largest CBDs.

Participants are required to obtainABGR rating for their office buildings.

The national administrator and the regional cedifon body promote the programme
among government through involvement of as manyeige as possible. The energy
consultant is responsible for promotion and mankgtif the scheme among commercial
clients. Additional promotion activities of tippogrammeare website, monthly bulletin,
marketing packages for the consultants, semindttl® Green Globe awardsBGRs

national case study conference.

B.2.5 Quality assurance

Quality assurance of thmnsultantds based on a combination of training, pre-
qualification and an examination. The trainingéveloped by the national administrator,
executed by the regional bodies and mandatoryeicin eonsultant. Examination is part

of the training; those who achieve acceptable tesuld agree with the aim of the scheme
are accepted as certified consultants. There itelihinformation available regarding pre-
qualification of the consultant. However, the wébsnentions that the consultant should
be ‘proficient with the technical aspects of opagicommercial buildings and also have
hands-on building management experiengBGR 2006). National procedures are put in

place by the national administrator for the setectf the consultants.
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Authorisation of the consultant is the respongipitif the Regional Certification Body, or
National Administrator in case of absence of thgi®al Certification Body.
Accreditation is granted for twelve months (anmeslewal) and the consultant needs to

attend any training course that is requirechBgR for renewal of certification.

TheABGR certification process consists of verifying theadepllected by the client and is
therefore less complicated than a full energy gouaitedure. Consequently, the quality
assurance of thgrocesss also less complex. T8GR assures quality of the process by
providing a Validation Protocol. This validationgpocol is developed by the National
Administrator in cooperation with the National Stag Committee and the National
Technical Advisory Committee. The validation praibcovers detailed information

regarding the steps required for the consultarinduhe verification.

The regional bodies are responsible for maintaihigh quality standards and they
regularly check work of the consultants. Qualitptrol of theend producincludes
customer’s service, accuracy of the star ratingthadevel of consultants’ commitment

to the scheme.

B.2.6 Monitoring and evaluation

Monitoring

The national administrator maintains a nationahblase of rated buildings, which is
available from th@&BGR website. The energy consultant has to up-load eseckedited
building to the website. Because building ownengeha renew their ratings annually, it
IS possible to monitor improvements in energy pengnce of the buildings. However, it
is expected that the starting energy consumptioraires unknown to theBGR, since the
building owner is likely to obtain an officiaBGR rating after the building rates 3,5 stars

or higher.

Evaluation

In 2003, DEUS initiated a survey to understand Hom®ABGR rating is used by the
property market. The survey was carried out toteradaseline for further development
of the programme and consisted of a comprehensiebased questionnaire with
questions regarding; usage of energy efficiencistpdor toABGR, knowledge of the
ABGR scheme, involvement of ti@GR scheme in work environment, promotion of

ABGR to staff, and industry associations.
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B.3 Label Characteristics

B.3.1 Process to obtain a label

To obtain a rating the building owner or tenant teasvaluate the energy performance
online through th@BGR Performance Rating Tool. This tool gives a rougfingate of

the building energy performance. Additionally, witle ABGR Diagnostic Tool the

building owner or tenant can identify possible ioy@ments to the building. However,
the results of the tools do not give the buildimgner or tenant permission to use the logo
of theABGR. To obtain an official accredited rating it is végd to contact an accredited
assessor. Building owners or users are encouragaalléct all the information needed
upfront to cut down on the time and costs for theredited assessor. The assessor needs
evidence of completeness and accuracy of the ddtaeazifies the data in strict
accordance with a validation protocol. After dagaification, the assessor provides the
client with the Accredited Performance Rating Giedie and a marketing package. The
assessor notifies the client for certificate reridwedore certification expires. The client is
allowed to use theBGR trademark (see Figure A-2) for publication andeatigsing

material for a year.

B.3.2 Calculation of the energy performance
TheABGR programme provides the following three differeqds of ratingsABGR

2002b). Table B-2 gives an overview of the numbfexrcaredited ratings per category.

- Tenancy rating: for leased office space within a building, covgrihe tenant’s use of

light and power (e.g. equipment, self controlledcainditioning)

- Base Building rating: covering central services and common areas ofldibgi(e.qg.
lighting, lifts, HVAC installations)

- Whole Building rating: a combination of the above

The performance calculation is based on an ope@dtialculation. Very basic
information such as floor area, occupation houwssplmer of people, number of computers
and energy consumption (energy bills of the praagdl months) is required to perform
the calculation. The calculation is based on opmrat consumption figures and therefore

takes user behaviour into account.

TheABGR programme has a complementary rating for new mgikl Property
developers have to sign a Commitment Agreementgiwinidicates the commitment to

design, build and commission the building to agtes level. An approved third party
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contractor is involved to guarantee achievemetth®ABGR star rating, based on an asset
calculation. After twelve months of operation o tuilding, amBGR rating needs to be

executed to prove the performance of the buildibgsed on the operational consumption
figures. If the building does not comply, the builglowner has another twelve months to

upgrade its building.

Table B-1 Number of buildings rated in the different categories ABGR 2006b)

ABGR Tenancy Base building Whole puilding Totals
rating rating rating rating
1 - 1 1
15 2 6 2 10
2 2 5 2 9
25 2 7 5 15
3 4 10 10 24 (76.1%)
3.5 4 19 8 31 (60.6%)
4 2 12 5 19 (40.6%)
4.5 7 5 2 14 (28, 4)%
5 10 2 18 30 (19.4%)
Totals 33 (21%) 67 (43%) 53 (36%) 155 (100%)

TheABGR calculated performance is expressed in ‘normalseissions, kg COper nf’
and is ranked on a scale of 0 kg {#@r nf to 372 kg C@per nf, divided in five

categories as can be seen in Table 4-1 (page 82).

B.3.3 Availability of tools

TheABGR provides a range of tools for the client as welfa the accredited assessor.
Because the role of the client is more importanheprocess, the programme developed
tools that are uncomplicated and user friendly. Théadeline for Collecting Data’ABGR
2002b) helps the client to collect the right dat@sed on which the client can calculate
the building performance. The building performarating can be calculated with the
help of the ‘Star Rating Calculator’, which candmvnloaded from the webpage. The
design of the tool is very simple, no complicatefimation is asked, and the tool can be

used based on very basic information (Figure 4a8e®B7)

To obtain ideas on how to upgrade the buildingcllent can make use of the
‘Diagnostic Tool'. The tool gives, based on theetygd rating, suggestions for lighting

power density, lighting hours, and office equipm@enancy rating); miscellaneous easy
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savings, air-conditioning savings, and buildingedope savings e.g. insulation, shading
and glazing (base building rating). The tool islvdelveloped and very user friendly.
Suggestions regarding a tenancy rating are witterknowledge range of the building
owner. However, it is recommended to involve ading engineer when it becomes more

technical and involves air-conditioning improvengent

A ‘Validation Protocol’ has been developed to guilde energy consultant through the
verification process. The protocol ensures thatatiag allocated to the specific premises
is accurate, and consistent with other ratingsustfalia. After the client has received a
rating, the programme provides the client with 8GR Style Guide’, which explains

how the label can and must be used.

B.4  National Context

Australia is one of the largest greenhouse gagemiper capita in the world. The federal
government has a budget of AUS $1.8 biffitminvest in initiatives regarding climate
change for 2008-2012. The goal of the governmetat @ntinue economic growth, but
limit the greenhouse gas emissions and reduce ynergumption. Estimates project an
annual reduction of 85 million tons of greenhouas gmissions based on a mix of

mandatory and voluntary actions for all sectors QAPD05a).

B.4.1 International framework

Kyoto Protocol

Although Australia signed and ratified the UNFCQCLB92, it has signed but not ratified
the Kyoto Protocol. Australia states that the protaloes not provide a long-term
response to climate change, meaning that they tlagnee with the fact that there are no
legally binding targets for the developing courgriBurthermore the Australian
government is concerned it will cost jobs and addélly they are convinced that they
are already doing enough to reduce greenhousengasiens. The Kyoto protocol
outlines that Australia need to limit its greenl®gas emissions to 108% of 1990 levels
by 2008-2012. Although it did not ratify the protbcthe Australian government states it
is committed to achieve this target (AGO 2005a).

% This is approximately RSA R 8.22 billion
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Asia-Pacific Partnership on Clean Development and i@nate
Australia joined the Asia-Pacific Partnership oedl Development and Climate (see

section 5.2.2, page 100).

B.4.2 National framework

Australia is divided into eight jurisdictions, wiedy each has its own policies and
regulations regarding energy efficiency within faderal government framewdrlDue

to this set-upfederal frameworksre more developed towards voluntary programmes an
the state framewaorkare responsible for the mandatory implementatieasures. It is
outside the scope of this study to examine poliegsarding climate change mitigation
strategies of all the jurisdictions. However, thedy looks more closely at the policy
framework of the State of New South Wales, becthisestate initiated and developed

the ABGR scheme.

During 2002/03, the Ministerial Council on Energgvdloped a National Framework for
Energy Efficiency (NFEE). The NFEE's purpose isutdock the significant but un-
tapped economic potential associated with the &as@@ implementation of energy
efficient technologies and processes across thea#as economy to achieve a major
enhancement of Australia’s energy efficiency perfance’ (MCE 2004). The framework

covers residential, industrial, commercial, goveenirand finance sectdrs

The NFEE covers implementation of energy efficiemmasures over two stages,
whereby stage one ‘Foundation Measures’ covers-2004 and stage two ‘Forward
measures’ will be based on the outcomes of stagewnd starts in 2008. In August 2004,
the MCE made a commitment to the implementationitoé integrated and inter-linked
energy-efficiency policy packages, comprising stage. The estimated energy savings
are 50 PJ by the year 2015. The budget availablhéimplementation of stage one is
AUS $33 million (~ R140 million).

B.4.3 Stakeholders
This section describes the institutional bodiesardigpg the federal government and the
State of New South Wales.

% The eight states and territories are West Austréictoria, New South Wales (Sydney,
Melbourne), South Australia, Queensland, Capitatiiogy, Northern Territory and Tasmania

* More information regarding the NFEE can be foundtip://www.nfee.gov.au
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Federal government
The Australian Greenhouse Office (AGO), (part & Bepartment of the Environment
and Heritage), is responsible for the majorityropiementation programmes on a

national level and manages the $1.8 billion buddjetated for the implementation.

The Ministerial Council on Energy (MCE) is the el policy and governance body for
the Australian energy market and was establish@@@i by the Council of Australian
Governments (COAG). The council consists of mimgsteho are responsible for energy
from federal government as well as from the statekterritories. The MCE is
responsible for providing leadership and coordoratf the development of national

energy policy.

State government New South Wales

Within the state of New South Wales, the Departnoéiinergy, Utilities and
Sustainability (DEUS) is responsible for any issegarding energy and emission
reduction. Their mission is to ‘achieve sustainabéde, reliable and affordable supply
and use of energy and water through innovativenitay, delivery and management’
(DEUS 2004)

B.4.4 Policies and instruments for the built environment

Federal government
The NFEE package for commercial buildings aimsrgaroving the energy performance
of the commercial building stock and at the samme timprove the information provision
to owner and tenant. The owner and tenant needv® &iccess to credible and readily
available information to be able to make a balardssision. The areas of focus are
(EEGWG 2003):
¢ Minimum energy efficiency standards with the AuémraBuilding Codes Board
e Commercial Building Energy Rating Methodology

¢ Mandatory disclosure of building energy performance

Minimum energy standards

In Australia, each jurisdiction has its own builgliregulations which are referenced to the
national Building Code of Australia. Up to now, piihe Australian Capital Territory
(ACT) and Victoria have integrated energy requiretaén their building code, but these

are only applicable to residential buildings.
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Australian Building Codes Board (ABCB) reviewed eilding Codes of Australia
(BCA) to include nationally consistent minimum egeperformance requirements. The
BCA is a performance-based code, which outlinesrmim standards with the aim of
eliminating worst practice. In the previous two rgdhe ABCB worked on a revision of
the BCA to incorporate minimum energy performarte@dards; the new BCA was to be
introduced in May 2006.

Energy rating systems

The ABCB is also currently developing a protocatthllows rating tools for commercial
buildings to be used for regulatory purposes. Ttyéc is closely related to the

mandatory disclosure.

Mandatory disclosure

Although a study has been commissioned on intenmaltienergy rating schemes (AGO
2005), no decision has been taken regarding impitatien of the mandatory disclosure

scheme.

State government New South Wales
The state of New South Wales has a mixed packestiments to stimulate energy
savings and energy efficiency. Table B-2 givesamdgew of the instruments, which are

applicable to the commercial building sector.

Discussion

The Australian government is relatively late witle tdevelopment of a framework for
energy savings and efficiency. Additionally, theg&ts are rather weak. The difficulty in
Australia is that it is divided to eight jurisdiotis, which means that each of those
jurisdictions can implement their own policies ardulations. This implies that the
actual monitoring and implementation responsiketiitare with the individual jurisdictions
and is therefore dependent on the political wilthef government to prioritise energy
efficiency. The federal government mainly focusewoluntary approaches, research,
and development. A step in the right directiorhist tminimum energy standards will be
integrated in the national building code (Notestivas already done in the Netherlands
and Denmark in 1995).
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Table B-2: Overview of instruments to stimulate enegy savings and efficiency (Productivity
Commission 2005)

Type of instrument Short description
Australian Building | Energy Efficiency Enables commercial office building owner and
Greenhouse Rating | rating scheme tenants to rate the energy performance of the|r
Scheme ABGR) buildings
Energy Savings Mandatory reporting Large energy users are requaedibmit an
Action Plan energy savings action plan every 4 years
Energy Savings Financial Incentive Provides a financial incentiweencourage
Fund energy savings and investments
Energy Smart Voluntary agreement, | Assists businesses with energy bills larger than
Business technical assistance $300 000 annually to implement cost effective
measures
Memorandum of Voluntary agreement of The NSW government wants to set an example
Understanding government by committing their building to theBGR
scheme (see section 5.4.4, page 112)

B.5 Commercial Building Sector

The built environment is responsible for over 200the national greenhouse gas
emissions (Clark 2002). Total energy consumptiothéncommercial sector during 2000-
2001 was 218 PJ, with an average annual growtlof&868% since 1974. Projections
indicate that the emissions from the commerciddings are more than 35 million
tonnes of CQ(Pears 1998) and likely to increase with 94% caegao 1990 levels.

This growth is due to a structural change in thenemy from industrial activities to a
more service oriented market economy (ABARE 200Bhjs results in an increased
number of buildings, including air-conditioning aimdreased use of electrical and
electronic appliances (ABARE 2003b).

Pears (1998) says that it is widely recognisedttigre is a substantial scope for cost
effective energy efficiency improvement, especiallyhe commercial sector.
Approximately 60% of the population of Australiads in the five capital cities, 40% live
in Melbourne and Sydney. Office densities are gihjoone person for every 26m

compared to one person per fSmEuropean cities (Clark 2002).
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The benefits of theBGR scheme are market recognition for good performance.
Furthermore, it presents a competitive advantagenveielling or renting out the building.
TheABGR promotes best practices in design, operation anchgeanent of office
buildings regarding the energy performance. Aneaited rating can be used for
promotion material to promote a greenhouse friemdlykplace and morale. TR8GR
provides cost savings through energy efficiem®GR also states that energy efficiency
can improve staff productivity and morale. The mégarrier towards energy efficiency in
this sector is slow change of attitudes and cuEEEGWG 2003). Specific challenges
for the Australian commercial sector are (EEGWG3)00
» Encouraging innovation in traditional design andstouction
» Supplying high-performing energy efficient buildisg
» Stimulating energy efficient upgrades and refunmsht of existing buildings
» Ensuring building tenants are aware of buildingrgneosts and the options
for reducing these costs
* Improving the energy management skills of buildingnagement
» Demonstrating the operational effectiveness andamangy benefits of low-
energy design buildings

» Effectively demonstrating government commitment bratlership.
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C.1  Introduction
This appendix gives more information regardingehe-u. It describes the programme in
sections C.2 and C.3 and the context in whichiihgemented in sections C.4 and C.5.

A summary of the programme can be found in se@i&f0.3 (page 46).
C.2  Programme Design

C.2.1 Organisational structure
Figure C-1 presents the organisational structutbefrA-u programme. There is a clear

distinction between the basic actors within thegpaonme.

VROM | _____ » Administrator
| SenterNovem | _____ » Implementing Agent
Certification ¢

Institute: \1

Education Institutes|¥!

Private Consultant/
Companie

)

Client

...... » Consultant

______ » Client

Figure C-1: Organisational structure of theePA-U programme

The national administrator, who initiated and hesrall responsibility for the scheme is
the Department of Housing, Physical Planning andrenment (VROM). VROM
develops policies and implementation plans to imerenergy efficiency in the built
environment. They decided that tbea-u is a suitable instrument to reduce £LO
emissions in commercial buildings. For the operatind implementation of the scheme
VROM appointed SenterNovem, which is the implenmeptigency of VROM and
Department of Economic Affairs (EZ). SenterNovema isonsultancy agency, which
forms a bridge between the government and commemmapanies. Their aim is to
stimulate environmental sustainability and innowatiThey provide local government,
individuals, and companies with advise, networkgrimation and subsidies.
SenterNovem is responsible for the promotion offttgramme, maintaining tfepa-u

website and the helpdesk.
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Section C.2.4 (page 196) describes the role officatton institutes and educational
institutes in detail. The implementation of &ma-U is left to the market. Private energy
consultants can offer @&pA-U as part of their business activities. They arpaasible for

the marketing of thera-u and they are the only link with the client.

C.2.2 Implementation costs

The programme administration by the SenterNovefmacially covered by the Dutch
government. Prices for tl®#A-U set by energy consultants or companies are detedni
by the companies themselves. Cost estimédesnerPA-U for a general office block

(1 000 M) starts at €1 500 (11 280 R&nd he costs are dependent on the time needed
by the energy consultant to perform the requirdivities and the size of the area under

consideration. The label is valid for life; labdis not have to be renewed.

C.2.3 Promotion and marketing strategy

Because therPa-uU was developed just before the EPDB was adoptedstdecided not
to actively promote thepA-u, in order to decide on the implementation of tiRbB and
the role of th&PA-U in this process. Besides that, the design oEtreu was not to
commercially market energy performance of the ijdCompetitive advantage and
market recognition are not identified as drivershaf programme; instead the fiscal
advantage is mentioned as the first reason forutixertheerPA-U and secondly a good
negotiating position regarding the Environmental &uad Long Term Agreements. There
is no marketing benefit from for tlePA-U; a commercial implementation strategy is

lacking.

TheEPA-U is however supported by other government impleatent instruments, such
as the Environmental Act, Long Term Agreements, tardncentives/subsidies. These
instruments will be explained in section C.4.5 @&@§3). In conclusion, other policy

instruments are driving the implementation of tre-u. TheEPA-U would not be able to

sustain itself without these additional governmiastruments.

C.2.4 Quality assurance
The overall quality assurance of thea-u programme is guaranteed by the National
Certification Agreement (BRL); BRL 9503 ‘Energy Remance Advice for Non-

residential Buildings’. This agreement is developad agreed upon by a wide range of

® Cost estimations are based on estimations of exfrem EBM consultancy and SenterNovem
® Currency Rate: 1 € = 7.52 SA Rand (30/03/2006)
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stakeholders and outlines requirements foiletheu consultants and organisations; the
EPA-U methodology, process and calculation methodspamatity evaluation of the
product. Figure C-2 visualises how the BRL is impémted and is explained in the

paragraphs below.

Quality assurance of the people and the organisatio

Quality assurance of thpeople and the organisatias based on a combination of
training and pre-qualification. Training is parthandatory and partly recommended. The
generaEPA-U course is mandatory for a consultant to beconertified EPA-U

consultant. However additional courses are offandiich go into more technical detail
and depending on the background of the consultaatditional training course is
recommended. For example, a building engineer oamaburse to obtain more
knowledge regarding building services and a medaheringineer can go for an
architectural course. The development of the tngittiourses are left to the market. There
are several private training institutes which depeld and provide courses fewa-u
consultants. Duration, costs and content of thiaitrg varies among the institutes and it
is the consultants’ responsibility to find the madequate training programme for his/her

situation.

The BRL also specifies pre-qualification requiretseor the consultant. The auditor
needs to have at least a BSc in the field of bugdir mechanical engineering, plus four

years of relevant audit experience.

National Certification
Agreement EPA-U:
Methodology & Calculation
BRL 9501 & BRL 950:

Consultancy Firm

A

(‘nrfifinnfinn Inctitiitn

Certification Institute

V» A 4

Energy Auditor <
.4

~\

[rainina Inctitiitac

Training Institutes

Figure C-2: Quality assurance systengPA-U
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To obtain authorisation to perforerA-U labelling the BRL has more requirements. The

consultancyfirm also needs a certification. Requirements for feeation of the company

are:

e The company is registered at the Chamber of Conmamerc

e It agrees to work according to the National Cardifion Agreement, which basically
means the company works according tosthe-u manual and software

* At least one of the employees is a certif@d-U consultant.

* The firm has established competence and experiartbe field building engineering,
as well as mechanical engineering

There are currently approximately 300 consultamganies authorised to offepa-u (E

Bouten and G van Chruchten 2006, pers.comm., llajgn

Quality assurance of the process

The BRL 9503 describes requirements forehe-u methodology and instruments, the
certification process and certificate. The BRL rieggithat companies work according to
the ‘EPA-U manual’, which provides the consultant with det@iprocess procedures
standardised forms, checklists, and report fornrfatsompany can develop their own
procedures and methodology, but it must be bas¢demPA-U manual. The BRL
requires the consultancy firm to develop a poliogument that indicates how the

consultancy firm assures the quality of the adpicEess.

Quality control of the end product

The certification institute is responsible for oigpinvestigation of the consultancy
company compliance with the BRL. This investigatiakes place six months subsequent
to certification and annually after that. This igtigation includes random project checks
within the consultancy firm and interviews withftmembers. The quantities of projects
and staff employees that need to be evaluatedegmendent on the size of the

consultancy firm and the numbers are specifiedénBRL.

C.2.5 Monitoring and evaluation

Monitoring

The National Certification Procedure (BRL) of ttea-U requires monitoring as part of
the procedure to execute aPi-U by the energy consultant. A standard format is
developed for monitoring data and the energy caasuis required to send this
document within six weeks after issuing #r-U to the client. The document is sent to

VROM through SenterNovem. The monitoring data ¢guneed to obtain an
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understanding of the aspect of energy performahegisting buildings on a national
level. Monitoring of theePA-U scheme captures three levels of monitoring infoiona

namely expenditure, energy audit volumes, thealyyipossible energy savings.

Evaluation

An evaluation has not taken place, due to thetfedtthe programme has not been
implemented for more than three years. Evaluagaegarded as important by
SenterNovem, the EPA-W (EPA for residential buiifijiwas extensively evaluated after
3 years of implementation to create an understagnafithe level of awareness, usage of

the scheme by the different stakeholders and #ores for using the scheme.
C.3  Label Characteristics

C.3.1 Process to obtain a label

To obtain arepA-U the building owner contacts an energy consulfeime. first meeting
consists of an intake interview whereby the comgsirobjectives and working

conditions are discussed. Subsequently, the erehggor inspects the building and
collects the necessary information. The energytarst analyses the data and based on
that information determines the energy performaridbe building. TheEPA-U aims to
provide knowledge regarding the energy consumgirofile of the building and to
provide an integrated advice aimed at improvemétegahnical and mechanical
installations in a building. The energy performarscevaluated based on a detailed

energy audit of the building.

The next step is that the advisor makes a costfbanalysis and indicates which
measures are cost-effective to implement. ey identifies potential building
technical energy savings measures, such as irsulaibuble glazing and it identifies
energy saving measures for the service systempraddction processes, such as HVAC

and air handling systems.

The results of the energy audit are presentedetalibnt in the form of a report. This
EPA-U report is a detailed report including the issussubsed above. It covers energy
consumption profile, energy savings measures, gsaaal advice on performance
improvement, investment costs and potential subsidhd tax deductions. TBeA-U
does not supply a label in the form of a tradenfiarkhe company to obtain public

recognition.
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The role of the energy consultant is extensivestieeis the one who does all the work to
come to an energy advice. The average time spethigbynergy advisor from acquisition
to the final advice is 18 to 36 hours, wherebyding inspection, potential energy saving
calculations and the report writing consume mosheftime. This is evidently dependent
on the experience and knowledge of both the eradlgisor and the client, the
complexity of the building, availability of standésed forms, and the quality of the
report (Corpelijn et al. 2004). Since the rolelsd tlient is minimal, he/she is only
involved in the beginning and in the end when #yort is handed over; the time spent

by the client is negligible.

C.3.2 Calculation of the energy performance

To calculate the energy performance of existindgdings an asset calculation method is
used, which is based on the Energy Performancefi€ieet (EPC) calculation method
(section C.4.5, page 203). The calculation is quiteprehensive and includes the
architectural characteristics and the service sysia the building. The calculation

covers energy consumption for heating, coolingparation of hot water, humidifying,
mechanical ventilation, lighting gains of solar eyyeand cogeneration. All types of
energy sources are taken into account, electréeit/gas are calculated to primary energy
(DuboCentrum 2005).

The energy performance indicator is the Energyxr(##). The calculation methodology
of the EPC and the El are similar, however theeesarveral variables in the El, which are
fixed in the EPC calculation. In tlepA-U calculation methodology several user
behaviour factors such as opening hours, numbecafpants and internal load of the
computers can be further specified if desired (BA5}. It is also possible to compare the
calculated energy-use with the actual energy-ulserelare no benchmarks set for the El
of existing buildings, because the objective ofltii®el is not to rate the buildings
according to a certain scale but to provide théding owners with information regarding

the building consumption profile and possible egeraving measures.

C.3.3 Availability of tools

TheEPA-U methodology consists basically of two tools;g@a-u manual and a
calculation programme. The manual provides backgtdnformation and explains the
procedure from A to Z to arrive at an energy penfance advice. The manual is in
conformity with the ‘process certification dire@iBRL 9503’. The manual contains

standard forms for intake interview, building insfien and the report writing.
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The software to calculate the Energy Index (El) degeloped in cooperation with Vabi,

which is an organisation specialised in developrmeésbftware for the construction

industry. The company developed three versions:

e Generic Windows Excel version

e A standard calculation module, which can be usedtbgr programmers to develop
their version oEPA-U software

* A comprehensive version, which includes severautation models for different
building types, it calculates not only the EPA, blsio other norms required by the

government.

Any software developer can buy the calculation éam Vabi to develop its owBPA-U
software for €1 500 annually or buy it for €3 580r example, EBM-consultancy
developed their version of tiEpA-U software, called the EP-AGTEBM further detailed
the EP-ACT tool specifically for offices, hospitaed hotels. Large property owners can
even request an individual EP-ACT fully tuned teittproperty portfolio. EBM sells the
EP-ACT to energy auditors for an annual licencedie@l 500. The software is very
comprehensive and assists the energy auditor msdiler tasks towards the final advice.
The software contains a complete library with epesavings possibilities and can

calculate all the necessary information required.
C.4  National Context

C.4.1 International framework
The Dutch climate policy is largely based on thetoyagreements and additional

European Union agreements which are discussee ifollowing sections.

UNFCCC & Kyoto Protocol

The Netherlands accepted the Kyoto protocol in 188¥thus committed to reduce its
GHG emissions by 6% during 2008 and 2012 relabventissions in 1990. This
corresponds to a reduction of 200 Megaton annuallythermore, they set a goal to

obtain 10% of its energy from renewable energy amaiby 2012 (SenterNovem 2005a).

" A demo version can be downloaded frbttp://www.ep-act.n[cited 15 January 2006]
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European Union

As a member of the European Union (EU) the Nethddahave to follow regulations and
directives developed by the EU. The most impontegulation developed by the
European Union is the Energy Performance for Bogddirective (EPBD) (section 5.2.3,
page 101). The Netherlands endorses the interg@addf the directive and current
energy savings policies for the built environmeamtia line with the directive. However
to date they only comply with the first three requients of the EPBD and partly with
requirement 5. Regarding the first requirementDb&ch developed a calculation method
for the energy performance of building; it has natndy minimum energy performance
standards for new buildings and large renovatiatéch are revised periodically.
Additional heating installations with a power of01lKW are periodically inspected,
however this needs to be extended to periodicakictson of all heating and cooling
installations for full compliance with requiremenimber 5. The Netherlands do not
comply yet with requirement number 4; however vdimy certification programmes
have been developed by SenterNovem in the lastidewdiich need to be adapted in

order to be compatible with EPBD requirement.

The Dutch government states that implementatice@iirements 4 and 5 will result in
high administrative costs for the residents. Thimicontradiction with the aim to reduce
the administrative costs for the residents with 2%%6s delay in the implementation will
allow for the exploration of possibilities to redabth objectives; reduce costs and reduce
CQO,. The expectation is that the implementation tgiase and is embedded in

regulation from beginning of 2007.

C.4.2 National framework

The National ‘Action Plan Climate Policwas finalised in 1999 (part I) and 2000 (part
II). This plan outlines how the Netherlands att&srtp achieve the goals set in the Kyoto
Protocol. Progress is monitored by periodical eatiduns, the first evaluation took place
in 2002 and the latest monitoring resulted in tBealuation Climate Policy 2005’
Targets are developed for the national emissiodda@rthe international emission trade
through Joint Implementation (JI) and Clean Develept Mechanisms (CDM).
According to the climate policy evaluation the Nathnds will achieve the Kyoto targets
in time; however expert opinions are more critaadl question this statement (E Bouten

and G van Chruchten 2006, pers.comm., 11 January).
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The evaluation showed that the total greenhouseméssions slightly dropped,
nevertheless C&&@missions increased. Most sectors are headingiright direction.
However, the built environment is still lagging baththe targets. Total emission would
have been 5% higher if there was no policy in pléceording to VROM, the CO
emissions would have been 16% higher without pohtgrvention in the built
environment, which means that policy interventi®successful, but not yet successful
enough. Furthermore there is a reduction in, @@issions in the residential sector with
1%, but the effect is annulled by the increasehieyrton-residential C&missions of 3%
(VROM 2005). The evaluation furthermore reportg #ignificant reductions are
necessary to achieve the targets set for thedniftonment. Total budget spent by the
government on climate change between 1999 and i2Gf)jroximately €1 500-3 200
million® (VROM 2005).

C.4.3 Stakeholders

In the Netherlands the Department of Housing, &pRtanning and the Environment
(VROM) is responsible for developing policies anmplementation plans regarding
energy efficiency in the built environment. The maim of the Department is creating a
healthy living environment and the creation of atainable future. VROM is primarily a
policy making organisation and is not an executirgan. The department employs
SenterNovem for the actual implementation of tpeiicy plans. SenterNovem is the
implementation agency for policies on innovatiomergy & climate, and environment &

spatial planning (section A.4, page 172).

C.4.4 Policies for the built environment

From the seventies the Dutch government promotedygrefficiency in the built
environment. However, energy savings and efficidmmgame integrated in policy
frameworks only in the nineties. With the introdaotof the Energy Performance Norm
in 1995 a first significant measure was taken tprimae energy efficiency in the built
environment. Currently the energy policy for théitbenvironment is based on several
documents produced by Department of VROM. The padiare of course based on the
Kyoto agreements and the European Union agreemart®804, SenterNovem developed
the National Strategic Framework for the Built Eoviment. This document outlines
potential intervention strategies to achieve theessary Cereduction. The built

environment need to reduce its emissions to 28 Mt@®10, this is a C&eduction of 3

® This is approximately RSA R11,250 — 24,000 mill{drEuro = 7.5 Rand)
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Mton annually till 2010, which is a yearly reductiof CO,emissions of 1.0%. Note:

these are targets for the reduction of direct eoms$

C.4.5 Policy implementation instruments

The Dutch government has a wide range of implentientanstruments to promote and
enforce energy efficiency in the non-residentidlding sector. The Dutch framework
consists of an integrated mix of policy instrumetstimulate energy efficiency in the
built environment. An overview of the instrumerggiven in Table C-1. The government
recognises that there is not much @&luction potential in the new building stock. The
focus of policy intervention in the built environmtewill therefore be on emission

reduction in the existing building stock.

Table C-1: Overview of implementation instruments b stimulate energy efficiency

Instrument New Buildings Existing Buildings
Energy Performance Norm (EPN/EPC) X -
Environmental Management Act (Wb) X X
Regulating Energy Tax (REB) X X
Fiscal advantages/subsidies (EIA/VAMIL/EINP) Y% Yo
Long Term Agreements (MJA) Yo Y
Energy Performance AdvicerA-u) X X

X = applicable to the sector Y = apgidie to part of the sector

Energy Performance Norm (EPN)/ Energy Performance Gefficient (EPC)

Since 1995 the energy performance of the buildesgtb be calculated in order to obtain
‘construction permit’ from the municipality. Befol®95 there were only requirements
for insulation and air tightness of the buildindneTenergy performance is calculated by
means of the Energy Performance Norm (EPN) endgt&EN 2916 and NEN 2917.
This is a calculation method whereby the energysooption is expressed by the Energy
Performance Coefficient (EPC). It calculates theotktical energy consumption in a

building for heating, cooling, humidification, vdéation, warm water, and electric

° The difference between direct and indirect emissioas to do with who is producing the actual
emissions. Direct emissions are produced by theused the indirect emissions are produced for
the end-user. For example the use of electricitipdiidings; electricity is generated by the
electricity company, who is responsible for the €5itins, but the electricity is used by the
building (indirect emissions). Especially for th@lbenvironment it is important to take the

indirect emissions also into account since theyeasn more than the direct emissions.
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lighting corrected for user-behaviour and weatlBrioCentrum 2005). The lower the
EPC the more energy efficient it is. The Buildingdgbee provides an EPC for each of the
building types. The EPC is tightened regularly.

Environmental Management Act (Wet Milieubeheer)

The Environmental Management Act (Wm) has beenempghted since 1993. For new
buildings or large renovation project it requires'‘@vironmental permit’ jointly with the
‘construction permit’, which can lead to extra a@jereducing measures. The act requires
companies and organizations, where the energy owt&n is more than 25 000°mgas
and/or more 50 000 kWh electricity, to implemengrgy efficiency measures related to
the operation of the building with a pay-back tiless than five years. This basically
means that existing (office) buildings larger t1a®00 nineed to execute an energy

audit and implement all energy efficiency measwitls a pay back time less than 5 years.
This covers approximately 85% of the energy congianpn the sector. Effectiveness of

the act is limited, due to lack of monitoring (EgeR004).

REB (Regulerende Energie Belasting = Regulating Engy Tax)

In 1996, the government introduced the REB, whéch ievy on the consumption of gas
and electricity. Due to the tax the energy pricgeases, which should be an incentive to
minimise the energy consumption. Part of the regsns used for subsidies for
motivating energy efficiency. The effect of the RBBthe energy prices in the non-
residential sector has been limited due to thetfattthe tax becomes less when more
energy is used, and the non-residential are m&anfye consumers. Furthermore the

reaction time to changes in energy consumptiotoses than in the residential sector.

Energy Investment Tax Reduction (EIA, VAMIL and EIN P)*

Investments in energy savings in the profit seaterstimulated by the EIA and VAMIL
(VAMIL was cancelled in 2002). For the Non-proféctor there was the EINP. The
Energy Investment Deduction (EIA), introduced i®19is a fiscal arrangement to
incentivise entrepreneurs to invest in energy iefficy and renewable energy in the
profit-sector. The arrangement offers the compataxdenefit besides the reduced
energy costs. This arrangement is funded by thentess of the REB. In 2004 there were

1 400 applications, which represent investmenenirgy efficiency of €1.38 billion by

19 E|A = Energie Investerings Aftrek, VAMIL = RegetinVillekeurige Afschrijving Milieu

Investeringen, EINP = Energie Investeringsaftre&ruton-profit Organisaties
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6 431 companies (SenterNovem 2005b). Approximé#@¥d of the investments were
used for installation upgrading (lighting, heatargd cooling systems) and approximately
40% to insulation measures (double glass etc.)owsliag to Ecofys (2004) these

arrangements were very effective, considering theust of money spent.

MJA (Long Term Agreements)

Since 1995 the government attempts to motivat@icesub-sectors to implement energy
efficiency by concluding Long Term Agreements. Blab-sectors represent
approximately 15% of the energy consumption inntbe-residential sector. The
agreements commit the companies to reduce respec@vemissions with 20-25% and
are usually targeted at large corporations, wHexeehergy efficiency potential is large.
The results are mixed; some companies are doinigaweleven better than the targets,
while in other companies there is a worsening énehergy efficiency (Ecofys 2004).

Effectiveness is difficult to determine due to laxdkproper monitoring procedures.

Energy Performance Advice EPA-U)

The Energy Performance Advice (EPA) is an adviogedi at improvement of building
technical and mechanical installations. The insemiis relatively new and not fully
implemented. It has been successfully implementede residential sector. It gives
insight regarding the energy performance of thédimg coupled with an advice on how
to improve the energy performance. It is applicablexisting commercial buildings, of

which the building approval was given before 1siafuary 1998.

TheEPA-U is linked to several of the other implementatiogasures mentioned earlier.
For example, it can be used as an instrument ttygamply with the Environmental Act.
Furthermore th&PA-U can be used as an instrument in the Long Termefgeats.
Financial incentives to implement recommended-u measures are provided by the

EIA tax advantage arrangement.

C.5 Commercial Building Sector

The built environment is responsible for approxiehaB0% of the C@emissions in the
Netherlands. Table C-2 and Table C-3 give a bnefhdew of the energy consumption
and the C@emissions of the built environment in the Nethaika As can be seen a
distinction is made between the direct&@issions and the indirect GE@missions.
National climate policy only takes into account thiect emissions, however in policies

directly related to the built environment both tgpe# emissions are used.
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Table C-2: Energy consumption and CQ emissions of the Dutch built environment (Ecofys

2004)
Energy Total CO2 Direct CO2 Indirect CO2
consumption emissions emission emission (Mton)
(PJ prim) (Mton) (Mton)
1995 2001 1995 2001 1995 2001 1995 2001

Residential 573 568 34 33 22 21 12 12
o el 369 | 441 24 26 12 11 12 15
Total 942 1008 58 59 33 31 24 28
% total NL 32% 32% 33% 33%

Table C-3: Energy consumption and CQ emissions of non-residential buildings
(SenterNovem 2004a)

Total primary CO; production
Size energy Direct (gas  Indirect Total
Segment consumption and heat) (electrical)
[m? BVO *
million] [PJ] [Mton] [Mton] [Mton]
Offices 84.5 111.3 2.0 4.3 6.2
Shops 51.8 62.6 0.9 2.6 3.5
Manufacturing halls 31.4 50.1 1.3 15 2.8
Catering 24.9 36.2 0.9 1.1 2.0
Hospitals 13.8 20.1 0.6 0.6 0.1
Nursing 20.2 18.2 0.7 0.3 1.0
Education 30.2 16.9 0.6 0.3 0.9
Sport complex 0.0 8.0 0.3 0.2 0.4
Swimming pools 0.0 8.0 0.3 0.2 0.4
Community buildings 2.0 5.5 0.1 0.2 0.3
Rest 2.0 4.0 0.1 0.1 0.2
Prison 0.0 0.0 0.0 0.0 0.0
Stations 0.0 0.0 0.0 0.0 0.0
Total 260.8 340.9 7.6 11.5 19.1

The drivers for commercial building owners to exe@nePA-U currently are

(SenterNovem 2005c):

* Fiscal advantage; through the tax system the coynpaves 50% of therPA-U costs
and the investment costs for energy efficiency mmpments

« An EPA-U gives a benefit in the negotiations with the mipality regarding the
implementation of the Environmental Act and the §drerm Agreements with the

national government.
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» TheEPA-U is a professional and practical energy adviceifpakly executed for a
particular facility and therefore provides excellgrsight into the energy
performance, savings and investments for the facili

« Energy costs savings due to lower energy consumptio

e The quality is guaranteed by a national certifmatbrocedure.
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D.1  Introduction
This appendix gives more information regardinggbe-schemelt describes the
programme in sections D.2 and D.3 and the contewhich it is implemented in sections

D.4 and D.5. A summary of the programme can bedadarsection 2.10.3 (page 45).
D.2  Programme Design

D.2.1 Programme goals

The aim of the programme is to raise awarenesaarfjg consumption and savings in
daily building management as well as in future plag regarding maintenance and
procurement of new buildings. The goal of the pangme was to contribute to national
goals and international goals in emission reductidmecame mandatory when the Act to
Promote Energy and Water Savings in Buildings wasro force in January 1997. The
law prescribed that each building should be eneatgd and provided with an energy
plan. There was no specific target set for the me of theeLo-scheme and after four
years only 50% of the buildings were included i@ scheme. Since it is a mandatory

scheme this number is not satisfactory (Reinika2@oR)

D.2.2 Organisational structure
Figure C-3 shows the organisational structure eEtlo-scheme. There is a clear

distinction between the basic actors within thegpaanme.

Danish Ener
EAO D » Administrator
Authority
Registration t
Committer ]
ELO Secretariat |---- » Implementing Agent
A
¥
ELO Consultant | ---- » Consultant
A
v
Client [ ---- » Client

Figure C-3: Organisational structure of the ELO programme
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The national administrator, Danish Energy Authofi¥eA), initiated and has overall
responsibility for the programme. The DEA is an adstrative authority under the
Danish Ministry ofEconomic and Business Affairs and is responsibl@fidssues

related to energy savings, energy policy, and gnefficiency. Regarding theLo
programme the DEA gives guidance and provides geopeocedures; they are
responsible for the administration, and promotibthe programme as well as monitoring

of the results.

TheELO -scheme has its own secretariat, which can beas#re operating agent of the
scheme, and consists of three people who do theathninistration of the programme.
They are responsible for quality control of thearg, monitoring of results and
organisation of training courses for the energyscdtants. Other tasks include
maintenance of the handbook and the softwaresttati analyses of the results for tools

and evaluation.

ELO consultants offer aBLO assessment as part of their business activitlesy @re

responsible for the marketing of tBea-u and they are the only link with the client.

Besides the basic actors in the administrationlaballing programme, theLo scheme
also has a Registration Committee. This committergyb together representatives from
twelve Danish industry organisations, such as thi&Bg Owner Association, energy
suppliers, Danish municipalities etc. The committeestablished to create the link
between the programme and the target group. Refyddres of the committee include
quality assurance, authorisation of consultantsragstration of companies, determine
the prices of labels for consultants, and feedibadkEA concerning the design and

implementation of the scheme (Lausten and Lore@963).

D.2.3 Implementation costs

The Danish scheme is a non-profit but fully setfaficed programme. This is possible
due to the mandatory nature of the scheme. The &msbperation are fully financed by
the labelling fees, and registration fees of thmganies and the consultant. The
operation costs consist of costs of the secretanidtquality assurance of the reports and
results. Training is also part of the duties of ¢beretariat; however the costs are covered

by the participation fees of the consultants amdctbmpanies.
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The costs for the consultant and the company (odtide secretariat) are a yearly
registration fee for each company of 3 000 DKK @R®); yearly registration fee for the
consultant of 1 000 DKK (R966); and the costs fpreprinted label for the client which
is 120 DKK (R116). The fee rules and structurecartined in the Executive Order on
Fees and Liability Insurance for Energy Rating afl@ings of Danish Energy Agency
(Poulsen 2001).

The building owner pays the energy consultantedderganise the energy label and
energy plan. To control the costs of the labellthg, scheme sets maximum amounts for
the costs of labelling, which consists of a fixed plus a fee per square metre. The
scheme makes a difference between ordinary busdiagy. offices, hotels, libraries etc)
and buildings that consume large amounts of en@rgy hospitals, shopping centres etc).
There are no price limits for buildings larger tfA00 M. Maximum fee structure is

shown in Table C-4.

Table C-4: Maximum fee structureELO —scheme (Poulsen 2001)

Building type <5000 nf (excl VAT) > 5000 nf (excl VAT)
Ordinary Buildings 3100 + 0.70 DKK perm No price limits
Large consumers 4900 + 0.70 DKK per m No price limits

For an average 1 500°mffice building, the maximum costs are DKK 4 1&Mjch is
R4 011% and approximately R 4 612 including tax (assuoiptf tax rate at 15%).
Furthermore, the label should be renewed every, ydach basically means that these

are annual costs. However, the government wargstend this to three-years.

D.2.4 Promotion and marketing strategy

Research (Lausten and Lorenzen 2003) has showafteafour years of implementation
only 52% of eligible building area and 42% of tligible buildings are labelled. This
indicates that even a mandatory scheme needs stitmaal support to be successful.
The promotion of theLo -scheme is the responsibility of the Danish Enéxggncy.

The DEA uses mainly brochures, campaigns and veshdibwever additional promotion
activities are necessary. Additionally, finandreatruments might be provided in such a
case to stimulate the actual energy efficiency oupments, since the improvements are

not mandatory.

1 Currency Rate: 1 DKK = 0.967 SA Rand (30/03/2006)
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D.2.5 Quality assurance
Overall, it is the Registration Committee thatasponsible for quality control of the

programme.

Quality assurance of people and organisation

Quality assurance regarding the energy consuldestplace through a combination of
training, pre-qualifications and examination befob¢aining a certificate which allows
the energy consultant to performaro audit. Training is mandatory and a training
course can take up to nine days. The training coaavide range of topics: such as
legislation, labelling procedure, principles of egyelosses, building envelope, heating
systems, lighting, cooling systene.,0 procedures, responsibilities, advice or
suggestions in energy planning. Annual trainingiess are required to maintain the

certification.

Prequalification of the energy consultant is seexeay important and is strictly followed.
The energy consultant is required to have a BScdEmMgSc Eng or MArch or similar

degrees, plus up to five years of practical expege

Accreditation of consultants is done by the Regtgin Committee. The secretariat is
responsible for the registration of the energy aiaat in areLO database after the
consultant obtains its certification. The certifioa is valid for life, provided the
consultant follows the rules set out in the Exa@u®rder, which include attendance of

training sessions, yearly fees payment, usingiafflabels etc.

The company of the consultant needs to be regésteith the Registration Committee
and needs to comply with the following requirements

« At least one employee is an authorised consultant;

e The company is registered for VAT;

* The company has professional responsibility instean

Both the company as well as the consultant hapayoa yearly registration fee; €461
and €197 respectively. In 2002 there were 350 tegid companies with about 640

energy consultants (Reinikainen 2001).
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Quality assurance of the process

The process is controlled by providing the enemgysaltants with the necessary
standardised forms and checklists. Furthermore atanglsoftware is provided by the
programme to do the calculations of the energygoerdnce. The software ensures that

data is handled consistently and errors or missaig are indicated during the calculation.

Quality control of the end product

TheELO -programme strives towards high levels of consisteand standardization of the
energy labels and energy plans. Random checkiegergy labels and plans is initiated
by the registration committee and covers 0.5% efahnual labels and plans (target is
2%). A team of 5-6 experienced impartial auditoosrf Danish Technology Institute are
responsible for this quality check. Random selectibreports is done by secretariat. The
impartial auditor contacts the client as well as ¢bnsultant, visits the site and reads the
report. The auditor checks the suggestions forggneavings and the quality of the
energy plan. The findings of the random qualityaltseare communicated back to the
energy consultants. Appropriate steps are undertiakine case the consultant and the

report are not complying with the required qualdyel.

D.2.6 Monitoring and evaluation

Monitoring

The responsibility for monitoring of tre.0 scheme lies with the secretariat. Energy
labels and energy plans are handed in by the damsait the secretariat in digital
versions since the energy consultant has to usenaatory software programme and can
upload the information on the internet. The datiomatically uploaded in the main
database. Because the rating needs to be donéllginnisgpossible to monitor the
improvements of the energy efficiency of the buiflhi. A survey should be used to
obtain data about what techniques and technicalawements have been implemented to
achieve the energy efficiency. This informatiopilicly available (in Danish) from the

internetwww.energiledelseordingen.dklonitoring of theELO scheme captures five

levels of monitoring information, namely expendiuenergy audit volumes, saving
potential, theoretical savings of implemented messand the measured savings at site

level.

Evaluation
TheELO -scheme has undergone two evaluations: one in/1998 regarding barriers

towards energy management and an evaluation in, 20 years after the programme
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was started. The second evaluation was done hyd@péndent engineering consulting
company (COWI) and the reports are publicly avdddiom the internet (in Danish).
Key conclusions of the evaluation were that thelé@mgntation rate was not satisfactory
and that many building owners did not have any Kedge regarding the scheme.

Additional effort towards promotion and marketingsitherefore recommended.
D.3  Label Characteristics

D.3.1 Process to obtain a label

TheELO -scheme is a mandatory scheme, whereby it isssgonsibility of the building
owner to engage with an energy consultant to asBesnergy performance of the
building on a regular basis. The building ownerdse® appoint an energy manager for
the building, who will be in contact with the engrpnsultant. The energy consultant
inspects the building, installations and appliandée site visit usually takes up to 3-4
hours and the whole process can be completed vatiénday. The time spent by the

energy consultant and client is 3-4 hours.

Based on this information, together with the endaillg, the energy consultant calculates
the energy rating and develops an energy plansuigigestions for future upgrading. The
energy label can be used for display purposest suhot specifically designed for
market recognition; it should rather be seen a®grpss label and report. The energy
consultant discusses the findings with the energgager of the building. The energy
consultant provides information about possible gneaving measures for the building

itself, operational issues and general maintenance.

Reporting is done in the form of an energy planiclviis drawn up by the energy
consultant. The energy plan contains the consumpigdterns of the building over the
preceding three years. It identifies the impleradrand potential energy saving measures.
Energy-saving suggestions vary from improvememeneral management and
maintenance to investments in insulation, heatys¢esn etc. The energy plan gives

further information on the investment amount, areldnnual saving due to the
investment. Saving suggestions are prioritised raicg to several aspects, such as

payback period, investment costs and lifetime.
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D.3.2 Calculation of the energy performance

Calculation is based on operational calculatiorgtiver words it is based on measured
energy consumption. The energy labelling consistsstandardised energy rating,
presenting the information about the heating comdion (heat is mainly generated with
gas) and electricity consumption. This is expregsednsumption per frand CQ/m’

and rated on a scale A to M, whereby A is the wtargoal and M is the poor practice.

D.3.3 Availability of tools

TheELO -secretariat and Danish Energy Agency providengeaf tools for theLo -
consultant (Lytras and Gaspar 2003), these include:

* Handbook

e Catalogue of typical savings

e Checklists during building inspection for energyisg in building

e ELO-PC, which is a software calculation programme

» Key figures for energy consumption in differentlding types

The ELO-PC programme is a mandatory tool. Theitfkely available for a licensed
auditor. It is used for data collection, calcwdatbf energy performance, developing
energy plans and energy labels. The tool is coeddcta centratLo monitoring
database, whereby auditors can upload their assassnSupport for the tool can be

obtained through email.
D.4  National Context

D.4.1 International framework

Denmark has a long history on energy policies, Wigc logical result stemming from
the lack of natural energy sources, effects ofttoeld Wars and the oil crisis in the
seventie¥. Denmark became aware of its reliance on energgiita during the First and
Second World War, and was further emphasised dthie@il crisis of 1970s. Denmark’s
reliance on foreign countries for their energy sesrresulted in interest in renewable
energy opportunities. It is for this reason that Eranish are world leaders when it comes
to utilisation of wind power. At present Denmarkis longer dependent on foreign

countries for its oil and gas supplies.

12 hitp://www.esru.strath.ac.uk/EandE/Web_sites/QRE&2/info/denmark.htn23/03/2006)
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UNFCCC & Kyoto Protocol

The European Union agreed to the largest overdillaon commitments compared to all
the other countries which signed and ratified tlyetid Protocol. The EU agreed to
reduce its emissions by 8% relative to the emissinri990. For reference; Japan and
Canada committed to 6%, Russia and New Zealan#htolfbe US accepted a reduction
of 7%; but has not ratified the protocol. The digition of the target among the European

member countries is outlined in the so-called Bar8karing Agreement of 1998.

As a member of the European Union, Denmark ratifiedKyoto protocol in 1997,

which means that they are obliged to reduce GHG&nns during 2008-2012 with 21%
relative to emissions in 1990. Denmark realisestti@reductions they committed to are
very ambitious, especially since Denmark is alrdadgrefront with efficient energy use

and therefore further initiatives to reduce emissiwill be relatively expensive.

European Union

The European Union developed the Energy PerformahBeildings Directive, which
came into force in January 2003 (section 5.2.3edd.). The Directive originates to a
certain extent from the Danish labelling schemdsclvwere already being implemented
since 1997. However there are certain areas wherBanish schemes do not yet comply
with the European Directive and areas where thadbago beyond the Directive

(Lausten and Lorenzen 2003).

The most important distinctions between the DaBishemes and the European Directive

are (Lausten and Lorenzen 2003):

» Area categories; Danish schemes differentiate letvioeilding smaller and larger
than 1 500 rh, whereas the EU uses 1 0G0m

e Duration of a label; Danish schemes use labelsiwéed to be renewed annually
after three years; the EU labels are valid for 4érsy.

¢ Assessment scope; Danish schemes include hedectj@ty and water; the EU
only requires energy consumption to be included.

e Types of buildings; the Danish schemes include mgres of buildings than the EU
directive. However the EU requires energy certtfarafor flats or buildings rented
out, which was not included in the Danish scheme.

» Regular inspection of gas boilers and air-conditignand inspection of boilers and

heating installations after 15 years had not yehbacluded in Danish policy.
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Denmark adjusted their policy to accommodate tlevalshortcoming and expects this to
be finalised early 2006. However to implement thedirective, the Danish parliament
needed to pass new legislation on energy perforenemiouildings, which was done on
16" of June 2005. The modifications made to the exjsschemes are covered in the new
legislation as well as the inspection of boilerd ai-conditioning. New energy
regulations have been prepared to facilitate thamentation of the EPDB and will be
enforced from April 2006 (Baleras 2005).

D.4.2 National framework

Due to the oil crisis 1973 and the dependence goiita to secure the supply of energy,
Denmark adopted its first National Energy Plan9i@@, which was further developed
during the eighties. The plan resulted in a restinirng of the energy system and led to
stabilised energy consumption while the economy gvawing. Already in 1990 the
policy ‘Energy 2000’ was introduced, which set tagget to reduce CLemissions with
20% in 2005 compared with 1998 levels. The subsgqaicy ‘Energy 21’ states that
renewable energy share should become 12-14% dftmeagy supply in 2005. The
policy also introduced a ban on construction of weal fired power stations. Wind
power was seen as an important opportunity anddyrizgt stated that offshore wind
power needed to be 1 500 MW in 2005. The Daniskegowent introduced Climate 2012
in 2000, the fourth action plan in the field of egye The plan included new initiatives to

secure the goal of reducing €@missions.

Figure C-4 shows changes in final energy consumptiddenmark; it shows that the
GDP keeps on growing, while the energy consumpomains constant over the years,
which results in a reduction in the energy intgndgihis indicates that the Danish energy

policy has been successful in promoting energygieficy.
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Denmark has designed several schemes to suppoglyesavings regarding buildings,
industry and appliances. The current initiativesude (DEA 2006):

* Energy and C@levies on domestic and public sector energy copsiom

e CO, levies on industrial consumption and £§botas;

* Voluntary agreements for industry;

* Energy labelling for large and small buildings;

« Energy labelling of appliances and lighting;

« Norms for energy efficiency and voluntary agreeragnt

* Reduction of standby consumption.

D.4.3 Policies for the built environment

The first legislation regarding energy in the baiivironment was enacted in 1981,
which was a law on Heat Inspection for residertialding (EK-scheme) and for large
buildings (VKO-scheme). These laws tried to lirhie tenergy consumption used for
space heating and hot water heating in buildingtanted before 1979. The procedure
was similar to the EPBD procedures. When a buileiag sold the seller had to present a
certificate to inform the buyer about the energsfgrenance of the heating installations.
The legislation went through some major changesevidw after which it was stopped
in 1996. The current energy labelling schemes @ildimgs are based on this energy
saving legislation. Energy labelling is seen agmgortant measure to improve energy
efficiency and achieve energy savings in existinggings. Since 1997, Denmark has
implemented two mandatory energy labelling scheimesxisting buildings (Energy
Management Scheme for Large Buildings (ELO-scheand)Energy Labelling for Small
Buildings (EM-scheme)). The application of the léihg schemes is recorded in the Act
to Promote Energy and Water Savings in Buildin@96).

D.4.4 Policy implementation instruments

As already introduced in the previous section, Darknsees the labelling schemes as the
most important implementation instrument in exigtiuildings. The schemes rate
electricity as well as energy used for heating thedcorresponding C&missions, and

water consumption.

Act to promote energy and water savings in building
This Act (No 485 of 1% of June 1996) provides the legal basis for thedEMELO
scheme. It is accompanied by several executivarsirdach as Executive Order on

Energy Rating in Buildings and Executive Order @e$-and Liability Insurance for
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energy rating in buildings. The Act provides thexall guidelines for labelling and the
executive orders specify these guidelines for pracimplementation issues. The Act

states that labelling should be executed annuahjch makes labelling mandatory.

D.4.5 Discussion

The Danish implementation approach towards eneagiygs and efficiency in buildings
IS a very straight forward approach. The approatélysmake use of mandatory
instruments to achieve the goal. The labelling s@sare self-regulating instruments,

but because they are connected to legislationdenses become mandatory.

The Danish approach seems to be cost-effectivetadiie fact that the labelling schemes
are financed by the fees paid by the consultardsharother economic incentives are
provided. However, although the scheme is compylda implementation rate is not
100%, but only 52% which indicates that the implatagon is not completely effective.
Furthermore, it was estimated by an evaluatiomefscthemes that only 35-55% of the

savings potential of the scheme is actually redlise
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Appendix E ENERGY STAR

E.l Introduction
This appendix gives more information regardingeRERGY STAR It describes the
programme in sections E.2 and E.3 and the comtexhich it is implemented in sections

E.4 and E.5. A summary of the programme can bed@usection 2.10.3 (page 46).
E.2 Programme Design

E.2.1 Programme goals

The main goal of thENERGY STARprogramme is to achieve emissions reduction. Ahnua
reports clearly state what the goals were and téperesults and achievements (Table
E-1). The programme sets targets in terms of numbleuildings to be rated and

provides goals on how to develop the programmbeamext level. The aim of the

ENERGY STARprogramme is to fill the information gap and t@ble businesses,
organisations and consumers to realise cost sagimjgnvironmental benefits of energy
efficiency investments. The programme also provigesgnition for top performing

buildings.

The main goals for 2001 (EPA 2001) were:
» Develop building energy performance ratings for awdalitional building types:
hospitals and supermarkets

« Rate 5 000 additional buildings in 2001 and lab2bQ@ with arENERGY STAR

The main goals for 2002 (EPA 2002) were:
» Develop building energy performance ratings forfadditional building types:
hotels, discount stores, home centres, and carffreds ENERGY STARWIll be

applicable to 40% of the total commercial buildmgrket)

The main goals for 2003 (EPA 2003) were:
« Develop building energy performance ratings foaitetpaces, residence halls, post
offices, etc ENERGY STARWIll be applicable to more than 50% of the total

commercial building market)
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Main goals for 2004 (EPA 2004):
* Set up an award system whereby companies will [zded when their energy
performance rises with 10, 20, 30 points.

« Develop a system for the design of new buildin@&sign to earn thENERGY STAR

The main goals for 2005 (EPA 2005b) were:
e Launch a nevENERGY STARInitiative ‘Building a Better World 10% at a Time’
* Recognise the countries improving their performamite 10, 20, 30 points

e Update and expand the energy performance ratirigrays

Table E-1: Key achievement figures to evaluate thgoals of the programme (EPA 2002, 2003,
2004, 2005b)

2000 2001 2002 2003 2004 2005
Buildings evaluated 4200 10000 15000 19 000 @1 p 26 000
Billion square feet (% of - - - 3.2 (15%) - -
total comm. bld. market)
Buildings labelled 545 720 1104 1400 20Q0 2500
Million square feet (% of - - - 325 (1.5%) - 480
total comm. bld. market) (2.25%)
Building types 3 5 9 - 11 -
Billion kwh saved - - 47.5 55.7 - -

Although the labelled buildings only represent appmately 2.25% of the total building
market and only 10% of the evaluated buildings eswENERGY STARIabel, the

programme is steadily and consistently growing.

E.2.2 Organisational structure

Figure E-1 shows the organisational structure @ENERGY STARprogramme. There is a
clear distinction between the basic actors withmprogramme. In this case the
Environmental Protection Agency (EPA) is the adsti@itorandthe operating agerit
The EPA initiated the programme in 1992 for complabelling. The programme has

grown over the years to include more than 35 prodategories.

13 EPA was established in 1970 by the White HousetamdCongress in response to growing
public demand for a better quality environment.c8ith996, EPA worked in partnership with the

Department of Energy (DOE) to incorpor&¢eRGY STARINto overall policy of the government.
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Environmental
Protection Agency | ----- » Administrator
ENERGY STAR  }----- » Implementing Agent
Client | _____ > Client
Professional | __ » Consultant
Engineers

Figure E-1: Organisational structure of theENERGY STAR programme

Another remarkable difference with the other casdiss is that the energy consultant is
not in contact with the labelling programme but thent is directly involved with
ENERGY STAR The professional consultant does not have tegstered with the

ENERGY STARprogramme in order to verify the statement of gngrerformance.

E.2.3 Implementation costs

It seems that the administration costs forBRERGY STARprogramme is fully covered
by the US government. There are no costs to diieapplying for arENERGY STARIlabel.
The only costs for the client are the costs foradgssional engineer who verifies the
Statement of Energy Performance and the indoayuaility. This must be done by a
licensed professional engineer, who can be an uséengineer or a consultant. The
costs for the verification are between $0.054 td @8 per gross square metre (EPA
2005a). For an average 1 500 affice building this comes to US $80 up to US $161
which is 500 to 1 010 Rafit The label has to be renewed every year, whicmmtreat

these costs can be seen as annual costs.

The administrative costs for tE&IERGY STAR'buildings’ programme are estimated to be
US$ 12 million annually, including 25 permanenffstaembers for the programme
(OECD 2001, p.34). Figure F-2 indicates the thiatling amount EPA receives from
DOE to sustain theENERGY STARprogramme (ASE 2006).

1 Currency Rate: 1US $ = 6.2580 SA Rand (30/0B320
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Figure E-2: ENERGY STAR funding from DOE (ASE 2006)

E.2.4 Promotion and marketing strategy

The implementation strategy of tBRERGY STARfor commercial buildings has a similar
marketing strategy as t8GR programme. Emphasis on the competitive advantade a
the market recognition of earning BRERGY STARbuilding label is necessary to attract
the building owners to participate in the programmeentivising them to become

market leaders in energy efficiency is viewed as ainthe drivers.

Although the programme is a Federal programmes,stipported by many of the states
who partner with the programme. The programme ppstied by Federal government as
expressed in thExecutive Order 13123 Greening the Government through Efficient
Energy Management’ (White House 1999). This ortketes that the government, as the
largest energy consumer in the country, will imgr@nergy efficiency wherever possible.
The federal government maintains 500 000 buildang$ can become a front-runner in
energy efficient building design, construction aperation. The goals are to reduce
energy consumption by 30% in 2005 and 35% by 2B&6 promotion of federal
leadership in energy management governmental aggeace encouraged to participate in
several voluntary programmes SucleBERGY STARBuUIldings. The Order recommends
government agencies to utilise the Portfolio Mamagel to monitor the energy
performance of the buildings they occupy. Fundimgeiergy efficiency improvements
can be applied for. Taking a closer look at theblase of buildings included in the
ENERGY STARprogrammegpnly 20 Federal government buildings, 39 state goventme
buildings (5 were award winners) and 145 local goreent buildings (6 were award
winners) participated (EPA 2006b).
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Although, theENERGY STARprogramme chose a voluntary approach towardslilagelf
buildings with no supporting instruments, the goweent is making an attempt to
participate and upgrade its buildings and promatesthemes towards the states. The
advantage of the programme is that it is alreadelitknown trademark in labelling of
energy efficient appliances and equipment. Thezearsubsidies, tax advantages, or

other financial incentives used to support the m@ogne.

E.2.5 Quality Assurance

Unfortunately, there is very little information akale regarding quality assurance and
control within theENERGY STARprogramme, especially regarding quality assuraifice
the process and control of the end-product. It rhadtept in mind that the work required
for ENERGY STARIs less intensive and complex compared te@rmuU or ELO process.

The work required of the consultant is to verifg thiork done by the client.

Authorisation is based only on pre-qualificatiortlod consultant. The consultant needs to
be registered as a Professional Engineer in gpfiiseirelated to commercial building
systems, such as mechanical or electrical engimgpefurthermore the consultant needs
to have a working experience with ASHRAE stand&d 892 ‘Thermal environmental
conditions for human occupancy’, ASHRAE standare26@1 ‘Ventilation for

Acceptable Indoor Air Quality’ and IESNA Lightingaradbook (comprehensive guide
about lighting; explanations of concepts, techniqagplications, procedures and

systems, as well as detailed definitions, taskartstand diagrams).

E.2.6 Monitoring and Evaluation

Monitoring

The programme makes use of a web-based portfolimge which can be used by
building owners as a daily management and mongdool regarding energy
consumption of the portfolio. Consequently, thighis ultimate monitoring tool for the

programme to keep track of the energy consumptidhcusands of buildings.

Evaluation
No information could be obtained regarding the eatibn of the scheme, but given the
growing success of the programme and the well asgdmonitoring system, EPA might

perceive frequent evaluation as secondary priority.
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E.3 Label Characteristics

E.3.1 Process to obtain a label

The programme offers a process to improve the gredfigiency of a building. It offers
an energy management strategy that facilitates umegsof current energy performance,
setting goals, tracking savings and rewarding im@neents. This strategy is outlined in
Figure E-3. The role and involvement of the buitdowner and its staff is extensive; the
programme is very time consuming since they haveetaehmark their buildings, identify
opportunities, upgrade the building, and educatf. Stime needed by the energy
consultant is negligible as he/she only comestimtqorocess to verify data collected by

the owner when the building owner wants recognition

Assess Performance

& Set Goals

[ create |
L Action Plan

| Recognize | [ Implement |
| Achievements | | Action Plen |

L Progress |

Figure E-3: Process of energy management (EP2005c¢)

Re-Assess

The evaluation of the initial energy performancexpected to be done by the client. The
programme facilitates calculation of the performandth the software programme,
‘Portfolio Manager’. The software does not providentification of energy savings
opportunities. The Guidelines for Energy Managen(ERA 2005c) suggest that the
owner/client should either consult energy constdtém execute an energy audit, or
evaluate past projects and best practices to oataidea of improvement opportunities.
The programme’s website provides a wide range e€ifip technical documents and

sources or references for owner and consultaniekhsis the general public.

The Portfolio Manager generates a report (Statewfdahergy Performance), which

summarises basic information about energy inforonatouilding characteristics and
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occupational use. A building can apply foreNERGY STARIabel when the building
scores 75 or higher. The Statement of Energy Reegnce needs to be verified by a
professional engineer. The building owner can tentheENERGY STARIogo for
promotion and marketing purposes. Additionally badding owner receives a plaque

with theENERGY sTARaward for display in the building (see figure 4phge 81).

E.3.2 Availability of tools

The programme makes a large number of tools amdiress available for the client. Just
like the ABGR, theENERGY STARprogramme relies on the active involvement ofdinent,
and therefore the tools need to be simple andteasse. The programme provides tools
and resources to:

e Commit to continuous improvement

« Evaluate performance and set goals

* Improve building efficiency: specific technical cesces

e Create and implement an action plan

e Train and motivate staff

« Communicate and get recognised

« Manufacturing plant efficiency: specific technicatources

Although there is an enormous amount of resourcaadle from the website of the
programme, it cannot be expected from a buildingento have detailed knowledge
regarding service systems in a building. Therefioiserecommended to include help

from an external energy consultant.

To calculate performanceNERGY STARdeveloped the Portfolio Manager. This software
helps the building owner to benchmark the energfjopmance of the building on a scale
from 1-100, the performance is corrected for waatbaditions. Portfolio Manager
facilitates energy management for individual buitis but also for large groups of
buildings. It provides information about the enecgysumption, average energy
intensity and average rating of the entire portfdli is a management programme which
allows the building owner to continuously monitaidaevaluate the energy performance
(EPA 2006c). The tool is a bit complex, and diffido understand initially. But the

programme provides a guide on how to use the tool.
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E.4  National Context

The USA is the world’s largest producer and consushelectricity, and therefore also
the largest emitter of greenhouse gases. On tlee bémd the USA has large potential for
renewable energy. The USA, like Australia, consi$tSsederal Government and
individual State Governments, which make energjcgohaking and implementation
more complicated. States are pulled together walgvus federal energy policies to
achieve the aims of the country as a whole. The @i8#s to maximise use of renewable

energy where this is most economically feasible.

E.4.1 International framework

The oil-crisis in 1973 caused the USA to reviewirtbaergy sector and adjust it for more
diversity and versatility in an environmentallyeinidly way. The Gulf War (1991)
emphasised the reliance of the USA on importedlails resulted in the launch of the
first ‘Energy Policy Act’, which goal was to reaigliversity of electricity generation by

means of encouraging competition within the sector.

UNFCCC & Kyoto Protocol

The USA signed and ratified the UNFCCC but onlysig)the Kyoto Protocol without
ratifying it. Its main concern against the Protosahat it does not include legally
binding measures for developing countries (non-Arpewhich according to the USA
‘would result in serious harm to the economy of theted States’ (Wikipedia 2006).
The wide range of measures to achieve the targetgewed as very expensive and the
financial penalty for the country in case the taiganot attaine¢ouldbe enormous.
Additionally, the USA considers the climate charballenge, as one that requires
participation of all countries in the world, and aly from the industrialised countries.
As an example, the USA singles out China and Indiigh are completely exempted
from any requirements of the Protocol while thelphg to the category of the largest

emitters of greenhouse gases.

Asia-Pacific Partnership on Clean Development and iEnate
USA joined the Asia-Pacific Partnership on Cleavéepment and Climate (see section
5.2.2, page 101).

E.4.2 National framework
The USA has developed a comprehensive approadutee greenhouse gas emissions

which consists of a range of strategies aimedftgrdnt economic sectors, namely
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electricity sector, transport sector, industry ldings, agriculture and forestry. The
approach consists of strategies such as suppoeseérch and development programmes,
promotion of cleaner technologies for electricigngration, partnerships, and
conservation programmes. Furthermore, the federsrgment wants to show good
practice by taking steps to reduce greenhousergassiens in federal buildings and the
transportation fleet. The federal national frameworpromote and support climate

change is heavily reliant on voluntary agreementsraeasures.

E.4.3 Policies for the built environment

Commercial and residential buildings are respoaditsl approximately 35% of the US
CO, emissions. According to the US government manyroeruial buildings could
effectively operate with 30% less energy consunmmpifi@wners made cost-effective
investments in energy efficiency. The National EyePolicy applies a balanced mix of
market transformation, standards, education, asidtasace in order to promote energy

efficiency in the built environment (IEA 2002).

Because the USA, like Australia, consists of a Fldeovernment and individual State
governments, the situation is more complex. Regarthie built environment the federal
government mainly promotes voluntary partnershggpammes to support energy
efficiency in buildings. Partnerships consist aftieical assistance programmes, labelling
of efficient products, homes and office buildingsederal support programmes use a
market-based approach, which mainly consists @llialg energy efficiency products

and buildings. ThENERGY STARIs the most widely used instrument as it promotes

energy efficiency in appliances, homes and comrakbeiildings.

E.4.4 Policy implementation instruments

The main implementation instruments in the builtimnment sector are:
« ENERGY STAR® Programme
e Building codes
 LEED

ENERGY STAR ® Programme

TheENERGY STARfor Commercial Buildings was introduced in 1999 atiows
benchmarking of energy performance of buildinghsag hospitals, schools,
supermarkets, hotels. The programme promotes erdfigiency within homes and

commercial buildings. ThENERGY STARcontributed to a reduction of 35 million metric
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tons of GHG emissions in 2005 alone (equivalemirioual emissions from 23 million
vehicles) and saved an amount of 150 billion kWju{ealent to 4% of total electricity
demand in 2005). The results and benefiBNERGY STARhave been doubled since 2000
(EPA 2006a). Table E-2 shows the goals and achientof the programme and shows
that the commercial building improvements are rasfie for 50% of the total energy
saved (in billion kWh), which confirms the energwmg potential of this sector.

Table E-2: Annual goals and achievements of theENERGY STAR programme (EPA 2005a, p11)

ENERGY STAR Program: Annual Goals and Achievements
2004 2005
Energy Emissions
Energy Saved Emissions Prevented Saved Prevented
(Billion kWh} (MMTCE) (Billion kWh)  (MMTCE)
Goal Achieved Goal Achieved Goal Goal
PROGRAM TOTAL FOR ENERGY STAR 99.5 125.81 24.8 303 116.8 273
Qualified Products and Homes? 61.2 11.9 128 13.3
Residential Products — 249 — 56 — J—
Consumer Electronics? 7.5 1.5
Residential Appliances* 0.2 0.0
Residential Office Equipment 9.4 1.9
Lighting 5.3 1.1
Heating and Cooling 26 1.1
Commercial Products — 35.6 — 7.2 — —
Commercial Appliances 0.6 0.1
Office Equipment 33.7 6.8
Commercial Lighting 1.2 0.2
Other 0.1 0.0
Mew Homes _— 0.7 — 0.2 J—
Commercial Building Improvements$ 64.6 9.5 13.2 105
Industrial Improvementst 34 41 35
L The kWh savings imply pesk demand savings of mare than 25 gigawatts (GW), based on consarvation load factors developed by LENL {Keomey at &l., 1990).
Resuls for qualified products from Webber et al, 2005,
A small portion of consumer electronics may be used in commercial buildings such as hotals. For reporting purposes, all consumer dlectronics results are included under
Residential Products.
EPA rasults only, does not include products under the responsibility of DOE.
Rasults from building imp: basod on pi in Horowitz, 2004,
Rasuks from industrial improvements from ICF Consulting, 2005,
Totals may not equal sum of compeonents due to independent rounding.
___:MNot applicable

Building codes and standards

Building codes and appliance standards are impioiriatruments for setting minimum
required performance levels regarding their enpagjormance. In general, codes and
standards regarding energy performance are devkktpenational level, implemented at
state and local levels and enforced by local gavenits. Some states increase the
requirements for energy performance to strengtheretfectiveness of the code. In other
states the political will to enforce a mandatorgrgly code is hard to find, and these
states rely on voluntary programmes to achievetteegy efficiency goals. Surveys
indicated that mandatory energy codes are oftesréghdue to the complexity and

difficulty to understand them. Only 26% of the coaraial building construction is
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covered by some sort of building energy code. Ttexgy codes and standards for
commercial buildings adopted by states are usbaled on standards developed by
ASHRAE and IES.

Voluntary rating systems

Voluntary rating systems are developed in almdghelstates, and are seen as a
supplement to mandatory energy codes. Voluntamgalystems stimulate best practice
and innovation, while mandatory energy codes oatyr@nimum requirementENERGY
STARIs an example of such a programme, but many shates developed their own
home energy rating system. The Leadership in EnangyEnvironmental Design (LEED)
programme, hosted by the Green Building Councd atduntarily promotes energy
efficiency in design of new buildings. Over the geBREED has been expanded towards
many types of buildings and also developed an assad frame for existing buildings.
However, the method to rate energy performanckaérLEED assessment frame is by
requiring arENERGY STARrating. A major advantage of voluntary rating systas that

they go beyond minimum requirement, thus promotiest practice.

E.5 Commercial Building Sector

Commercial buildings in the USA used 3 106 TWh ifrary energy (including
electricity) in 1995, which is approximately 11%WEA’s total energy use (EIA 1998).
Natural gas dominates in space heating and eliggtiridighting. In total the commercial
building owners spent $70 billion for electricityatural gas, fuel oil and district heating.
Figure E-4 and Figure E-5 show some basic infomnategarding the commercial

buildings.
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Figure E-4: Distribution of floor space (left) andmean building size (right) related to
principal building activity (EIA 1998)
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Figure E-5: Site energy consumption (left) and sitenergy intensity (right) in relation to
principal building activity (EIA 1998)

The incentive for owner-participation in tE®RERGY STARprogramme is its proven
energy management strategy that helps monitoriegggrperformance, setting goals,
tracking savings and most importantly, rewards mapments made in the form of an

energy label.
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Appendix F Green Buildingsfor Africa

F.1 Introduction
This appendix gives more information regardingdbBéa programmelt describes the
programme in sections F.2 and F.3 and the comexhich it is implemented in sections

F.4 and F.5. A summary of the programme can bedauisection 2.10.3 (page 44).
F.2 Programme Design

F.2.1 Programme goals

‘The Green Buildings for AfricagsfA) programme seeks to develop the infrastructure

and resources to overcome the informational, firrd@nd institutional barriers that are

inhibiting the application of cost-effective energfficiency measures in the commercial

sector’ (Grobler and Singh 1997, 1999). More spedifie goals of the programme are:

e To build local capacity to promote and deliver giyesavings to the commercial
building sector;

* To demonstrate the cost savings and emissionstiedymtential through improved
energy-efficiency in the commercial sector;

e To stimulate the creation of energy service comgmand other private sector
mechanisms to foster and replicate energy-effigieémeestment;

« Toinitiate the development of the institutionalahanisms that will establish a
sustainable national programme.

For a detailed discussion of the programme goalshjectives of thesfA refer to

section 3.2 (page 52).

F.2.2 Organisational structure
Figure 3-1 (page 58) presents the organisationattsire of thesefA programme. The
structure of the programme is not very clear, &edrole and responsibilities of each of

the stakeholders is missing.

The initiator of the scheme is the CSIR, Buildingchinologies Department. This
indicates that the initiative for the programme wasgovernment driven. The CSIR
acted as the administrator, operating agent, amdulitor. Daily administration,
promotion, marketing, and even the energy audite warried out by the programme

managers. Ideally the programme wanted to outsdbecauditing of the buildings;
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however according to the programme managers thagsabdities were not available in
South Africa at that time. It was therefore alsd p&the programme goals to ensure

capacity building within the country. The programhal not yet developed to a point
where the client would contact an auditor fa@agfA label; the client remained in direct

contact with the programme managerssfa.

The steering committee met twice a year, and #sgumed role was to give advice and
support to the programme. The committee consistsvifle range of organisations
including government (i.e. DME, DEAT, DPW), IIECskom, SABS, and SAPOA. The
aim of the steering committee was to represenpnatiownership; provide national
support; mandate; serving national interests; doatin; and a forum for interaction
(CSIR 1997). Meetings were held orf"i& May 1998; 8 December 1998, ¥of June
1999. The ‘November 1999 programme status repuditated that the purpose and role
of the steering committee is not well understood seems to have served a greater need
of the external donors (US EPA and IIEC) (Singh%99However it was concluded that
the steering committee reflected endorsement bgnmedtstakeholders and was therefore

to be maintained.

The working group was established to attend toaijmeral matters of thesfA
programme. The members of the working group werizele from the steering
committee, and they met on a monthly basis. Thé&wgrgroup facilitated exchange of
ideas and collaboration; they were expected tktpim-actively with the programme
managers and to come up with new ideas and ingisitiThe working group seemed to
fulfil a useful role; the participants were entlassic and wanted to see the programme

succeed.

F.2.3 Implementation costs

The financial situation of the Green Buildings Africa was not systematic. No budget
documents could be found regarding the programregdend implementation. Also no
budget indication was found in the programme dedimpuments. TheBfA status report
(Singh 1999a) mentions that the in 1999 the prajgethead costs were exceeded due to
the high degree of interaction with foreign potahtionor organisations, stakeholder
institutions and industry to build awareness ampstt for the programméhe

programme was funded out of allocations from regBkliamentary Grant funds to the
CSIR, whereby the CSIR allocated the funds amangatious research departments. The

steering committee and the working group were matricially contributing to the
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programme. The starting-up phase was partly fuibgeitie US EPA through the IIEC
(CSIR 2000a). Furthermore the programme was runmmnipe income paid by the
showcase partners: a Green Buildings for Africarieaship cost R25 000 annually. The
energy audit and SAEDES assessment would costdatioadl R50 000 (CSIR 2000b).

It should be noted here that tGBfA was mainly aiming at large property owners ordarg

industrial companies (Eskom, RandWater etc).

F.2.4 Promotion and marketing strategy

The marketing approach of tieefA was focussed on the benefits for the target gribup.
aimed to demonstrate cost savings and emissiomtiedpotential through improved
energy efficiency. However, th@&sfa was still in its pilot stages, and the promotiol a
marketing of the programme was not fully developgdte showcase partners were
personally approached by the programme manageesGidéen Buildings for Africa
aimed at the well established organisations tdgdpate in the show case programme.
The buildings which initially participated in tlesfA are:

e Old Mutual Properties (Old Mutual Centre in Preddri

* Eskom (Megawatt Park in Johannesburg)

e Sanlam Properties (Sancardia in Pretoria)

e CSIR (Conference Centre in Pretoria) see ‘GreefdBigj Profile’ on next page.

» Sasol (Headquarters in Rosebank)

The programme started with the large and well-knovganisations to stimulate other
companies and trigger their participation. The mpjomotion factor was th&sfA
guarantees energy savings and therefore cost savihg programme managers however
underestimated the time required to guide the mgldwners through the fuisfa
implementation cycle. By 2000 the programme managerchanged and the programme
took a different direction. It became more of afmimation provision programme instead
of a labelling programme. From that point worksheogse offered to large property

owners to create awareness regarding energy eftigi@ buildings.

F.2.5 Quality assurance

In general there were no provisions made regamgiiradity control. ThessfA was not
mature enough. However, quality control should Hasen part of the programme design
and that was not the case. Quality control assegsm#herefore not applicable to the
programme. Future opportunities regarding quabguaance for a labelling programme

is discussed in section 3.6 (page 72).
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|
GREEN

BUILDINGS
FOR AFRICA

GCSIR CONFERENGE CENTRE:
A GREEN BUILDING PROFILE

Getting peak performance (comfort and efficiency)
Jrom the building management system is critical for
this conference centre’s ability to attract customers.

“Comfort levels have increased markedly since the control
changes were made in 1995, tempermtires are much more
stable”
— Raymond Gouriey
Building Operations

The C3IR Conference Centre plays a crucial
tole on the CSIR campus in serving as the
primary conference facilty of Africa's leading
technology organization. The Centre is also a
highly lettable asset and strategic meeting

venue for other leading organizations, both from
South Africa and abroad. With the capacity to
accommodate 450 people, the facility hosts
go0

aver national and international events

CSIR

Your Technology Partner

=-'

per annum and also displays numerous CSIR
products, services, and accomplishments.

As the agency managing the Green Buidings
for Africa programme and a recognized leader
in building and energy technologies for the
African environment, the CSIR has committed
itself to optimizing energy efficiency/pollution
prevention in its own buildings throughout its
campus. After a thorough energy audit of the
Conference Centre in 1997, it was determined
that the building could potentially decrease its
total energy bill by approximately 44% with
energy efficiency upgrades. The CSIR is now
well on the way to realizing the full savings
potential of upgrades to this high-profile facility.
In addition, CSIR is improving building comfort
for its customers and the overall marketability of
this asset.

Orizinal Design and Sysfems

When huilt over 20 years ago, the Conference Centre incorporated a number of traditional
technologies that make it a ripe candidate for energy and cost savings today.

The heating, ventilation and airconditioning (HVAC) system is constant volume. Perimeter
heating is provided by electric resistance coils, and hot water heating coils serve the central
zones from an electric hoiler. Twao reciprocating chillers supply the air handlers. The heating
and cooling systems both operate during the winter and summer, inefficiently cooling and
heating each zone simultaneously.

Interior lighting in the building is almost exclusively incandescent, with 500, 250, 60 and 40
Watt incandescent hulbs, which are replaced individually upon burnout. A 100 KW geyser
heats the domestic hot water.

Initial Upgrades
A Building Management System {(BMS) was installed and commissioned at the Conference
Centre  in October 1995, The system,
howewver, never warked properly and did not
produce any savings. In 1996, the system

Significant Energy Savings Already
Being Achieved:

was recommended for re-cammissioning. « RB0000Mear lower energy costs
In 1898, preliminary changes were made to & :
the BMS5, which reduced the amount of £00.000 v ear Whsauings

+ R5000investment, yvielding a
simple payhack ofless than 0.1

simultaneous  heating and cooling  and
stabilized room temperatures throughout the
Conference Centre.

New Paths to Profiis

CSIR continues to implement further recommended energy efficiency measures as part of the
Green Buildings for Africa Programme. These measures include:

Additional Controls Upgrades. This includes: eliminating unnecessary reheat of cool air;
adding demand-shedding capahility, preventing undesired operation of extractors, adding
temperature resets for chilled and hot water, turning off pumps when not needed; and
optimizing fan operations.

Occupancy Sensors. Hecause the Recommended Upgrades

majority of the rooms are only 3 Demand | Energy | Annual |Estimated
occupied 0% of the time, Enerm;::ftllcr:éency Savings | Savings Cost Project
occupancy sensors can reduce the (kint ) (Kth] | Savings Cost
operating hours of lighting and Mew Controls Upgrades 105 | 320 000 R51000| R44 000
cooling systerns. Occupancy Sensors 50] 225 000] R36000[ R76000
In-Line Geysers. The installation of  [In-Line Geysers 15| S7T000) R10000| R11000
new in-line geysers can eliminate  [Operable Dampers 20| 3000| R10000| R14000
the use of (and energy IDSSES  yiihescures Combined 190 627 000| RA07 000 | k14 000

asgociated with) the existing 100

K central geyser.

Operable Qutside Air Dampers. Current dampers allow only a fixed guantity of air inta the
building. Adding caontrals to the dampers could allow maoare air to he brought in for cooling
when outside conditions are right.

CSIR management considers its Conference Centre a strategic, revenue-generating asset
where the customer comes first.  Stabilizing room temperatures, through optimization of its
BM S, is only one measure implemented in a series of planned upgrades. Through its
leadership in and commitment to the Green Buildings for Africa programme, the CSIR has
recognized that the profitability of a huilding can he significantly improved by reducing utility
costs and increasing custamer camfort.

Formore information on the Green Bulidings for Africa programme, please contact

CEIR

P.O. Box 395
Pretoria 0001
South Africa

Phone: 012-841-3633
Fax: 012-841-2881

E-Mail: greenbld@csir.co.za

Green Buildings for Africa
Division of Building snd
Construction Technology

CSIR

Your Technology Partner
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F.2.6 Monitoring and evaluation

Monitoring and evaluation was not part of the pamgme design. Due to the fact that the
programme was relatively new and there were nomgaty buildings involved in the
programme, the programme managers might have thoughitoring and evaluation to
be unnecessary at that stage. However, to evahmogramme in retrospect, it is
difficult to locate certain documents which seenbécessential when developing a

labelling scheme such as a database, or designdatabase, a register of activities, etc.

When the first programme manager of the Green Bugjkifor Africa left the CSIR a
brief evaluation was done regarding the programme. Togramme launched the
showcase programme in the 1998/1999 financial yiday underestimated the
timeframe that was required to commit to the progre and the full-implementation
cycle. The status report also suggested revieviadBEARS tool to make it more user-
friendly, and revising the MoU to make it more asgible. Furthermore, a need was
identified for development of a guide to participatfor the programme implementers, a
green buildings communication and marketing guitk @ environmental fact sheet to

educate on the impact of the building on the emvitent. (Singh 1999a).
F.3 Label Characteristics

F.3.1 Process to obtain a label

To start thesBfA process a Memorandum of Understanding (MoU) wbeldigned
between the property owner or senior managementhen@SIR. By signing the MoU
the property owner made energy reduction and effy one of the priorities of the
organisation. The client also committed to surfeyenergy performance of its
building(s) and explore potential cost-effectivegrgrles within six-months after signing
the MoU. In addition, the client committed himstlfimprove the energy-efficiency of at
least 80% of the floor area within three years.iiplementation manager needed to be
appointed and he/she would report annually on thgrpss. The client also agreed to
assess its building(s) informally according to BE\Rithin one month after signing the
MoU, this only allowed five months for improvemeats the firsofficial assessment was
performed six months after signing the MoU. An asee accredited by the CSIR
assessed the facility as stipulated in BEARS. @nisg the MoU the client became a
member of the Green Buildings for Africa Progranmene had the right to use the Green

Buildings for Africa Logo for marketing purposei§ meant that the client entered the
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programme and committed itself for at least thregry. The programme then supported
and provided guidance during the upgrading (Grodtetr Singh 1997).

The energy performance evaluation was based otadatkenergy audit of the specific
building. The audit created a thorough energy comion profile of the building and its
service systems. It also evaluated the local etégttariff structure and the impact of the
local climate conditions. The energy performance expressed according to several
indicators, such as total kWh, kWh pef, maximum demand, and load factor.
Identification of possible energy savings playedraportant role. With the help of a
simulation programme, potential measures to impenargy efficiency were explored. It
identified potential upgrades, expected savingsgstment costs, and recommendations
for each of the following implementation stages:

Stage 1: Lighting upgrade

Stage 2: Building tune-up

Stage 3: Load reductions

Stage 4: Air distribution systems

Stage 4: HVAC plant upgrade

The results of the energy audit were compiled axt®fA energy report, which was an
extensive but easily readable report. The repostaeenprehensive and provided general
as well as technical information regarding the gngrerformance of the building. It
covered energy consumption profile, energy savingasures, professional advice on

performance improvement, expected savings andthesiment costs.

The programme developed a label, which would bd asea trade mark to give the
owner/client opportunity to obtain market recogmiti TheGBfA label (figure 4-1, page
81) itself does not contain any information regagdihe energy performance of the
building. The display of the label was simply adigation that the building owner had

committed itself to energy efficiency.

F.3.2 Calculation of the energy performance

The Green Buildings for Africa process implied sailed energy audit of the building
based on the actual energy consumption (operataahallation) GBfA did not provide a
rating based on energy consumption per square metefy due to lack of available data
regarding energy use in non-residential buildifidee programme also developed an

environmental assessment scheme, BEARS (based BEBR), but the implementation
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was lacking, and the focus of the programme waslynain energy issues. The rating
system in the environmental assessment schemegwaigcant and therefore explained
in a bit more detail here. The building assessmaes ‘lighting’ as follows:

- One credit for implementing energy-efficiency uptga since the MoU

- One credit for implementing 80% energy-efficien@grades with an IRR < 50%

- One credit for implementing 80% energy-efficienpgrades with an IRR < 30%

- One credit for implementing 80% energy-efficien@grades with an IRR < 20%

- One credit for implementing 80% energy-efficienpgrades with an IRR < 10%

The other criteria; energy efficiency, building &4ap, load reductions, HVAC
distribution system, HVAC plant, were rated in #zane way. Rating the different
aspects in this manner allowed buildings whichadiready energy efficient to join the
programme and obtain public recognition, as web@klings which are energy
inefficient, since they can obtain the same ratinthasnergy efficient building after
improvements are made. The rating is based on hewdilding's energy efficiency is
improved over the three years and not on energgwuoption per m The disadvantage
of ratings based on consumption périsrthat owners of older buildings are not triggere
to join since it is not very likely that they acheebest practice figures. The BEARS
rating awarded building owners for the achievemesggarding upgrading of a building

and not on the actual consumption performanceeobthiding.

F.3.3 Availability of tools
The programme was still in the process of develppie Guide for Implementation.
Because the programme failed in its early yeaesirtiplementation guide was never
completed. The guide was intended to contain emgittules, namely:

Module 1: Memorandum of Understanding

Module 2: Guide to Implement Energy Efficiency

Module 3: Guide for the Green Building Environrmedrissessment System

Module 4: Technical Assistance

Module 5: Financing Assistance

Module 6: Information Resources

Module 7: Public Recognition and Marketing

Module 8: Ally Members

Module four to eight were still in development. Blaftware was developed.
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F.4 National Context

South Africa has a very energy intensive econoimyas responsible for 301.48 million
metric tons of Carbon Dioxide (Gbin 2002, which is 40.6% of Africa’s total GO
emissions, and 0.1% of the total world emissiongiE2002; IEA 2004). South Africa’s
CO, emissions per capita (6.65 ton per capita) aegively high compared to other
African countries, but lower than most developedntnes, due to lower levels of
automobile and home appliances per capita and hagmesumption of non-commercial
energy such as wood. South Africa’s Qfiensitywas 0.75 kg C@per US$95, which is
not only one of the highest in Africa, but also ld@ride. According to Department of
Minerals and Energy (DME) there are two reasongHisrinefficient energy
consumption. Firstly, South Africa has an energgtisive economy, which relies on coal
reserves for primary energy supply. Secondly, loargy prices results in a lack of
awareness and does not give an incentive for eredfigiency measures (DME 2005).
South Africa is one of the four cheapest electripitoducers and has the lowest energy
prices in the world (IEA 2004).

F.4.1 International framework

UNFCCC & Kyoto Protocol

South Africa ratified the UNFCCC convention on Agg@9, 1997 and the Kyoto

Protocol on July 31, 2002, and is categoriseddsraAnnex |, or developing country.
This means that it is not compelled to activelyuealits greenhouse gas emissions. Legal
interventions are only applicable to Annex | coigsr However, Non-Annex | countries
are required to report on national emissions aemc®uraged to consider climate change

issues in their national policies (EIA 2004).

F.4.2 National framework

The South African government, through the DepartroéMinerals and Energy (DME)
recognises that South Africa should work towardsrgy efficiency in all economic
sectors. As pointed out by the Minister of DME (DME05), people in South Africa take
energy for granted, resulting in a larger consuampthan necessary. The low energy

prices provide no incentive to save electricity.

The DME developed and published the South Africaargy Efficiency Strategy in 2005,
which takes its mandate from the White Paper ondgneolicy (DME 1998). The

strategy sets energy efficiency targets for defieeshomic sectors, hamely industrial &
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mining sector programme; commercial and publicdiods sector programme;

residential sector programme; and transport sgcagramme

The Department of Minerals and Energy (DME) recegsithat commercial and public
buildings can significantly contribute to the retiar of GHG emissions and securing
ecologically sustainable development. A large amof@ienergy is consumed during the
operation of buildings. In South Africa the buitthronment is responsible for 21% of
the total energy consumption. Although the comnagsector buildings are responsible
for only 4% of the total energy consumption in $oéfrica, significant energy savings
can be made (DME 2005). The Energy Efficiency 8tratidentifies commercial and
public buildings sector as one of the core sedtosave energy and improve energy
efficiency. The strategy outlines the key factseanbjectives and the approach to
achieve the energy efficiency in buildings. Howeveis all very straightforward and
brief. The strategy furthermore sets the targetfonmercial and public buildings at 15%

reduction against the projected energy consumjni@d15.

F.4.3 Policies for the built environment
The key facts are that commercial buildings accéomonly 4% of the final energy
demand, and that most of the energy is used ifothe of electricity. HVAC systems,

lighting and office equipment are the major usérsnergy.

The core objectives of the strategy regarding treroercial and public buildings sector
are that the government is committed to energgieficy within its own buildings, wants
to progressively upgrade the energy performant¢edrexisting building stock and

achieve best practice in the new building stock EDR005).

To achieve the objectives the government will Ibgétxample and implement energy
efficient measures in its own buildings. Furtherentire government intends to make use
of mandatory instruments; it will develop and impknt energy efficiency standards for
buildings (new and existing) and incorporate itia National Buildings Regulations: this
will include an energy audit programme, energycidfit technologies, and energy labels

for compliance rating.

!5 According to DME'’s building classification, comneéal buildings cover public buildings, office

buildings, financial institutions, shops, recreatiand education

243



Appendix E: Green Buildings for Africa

This approach is mainly based on direct reguladiot ignores the indirect and self-
regulatory instruments. Direct regulation is a veffgctive strategy to make buildings
more efficient, though regulation always set minimstandards and does not stimulate
excellent design. This basically means that reguias good instrument to set a
minimum target, but it will not act as an incentfee owners and designers to go beyond
the minimum. Therefore, there is still a need fditional instruments to create such an
incentive. This can be done by means of econorsicuiments (subsidies, taxes, loan
programmes) and labelling schemes (OECD 2003)rdntdregulation in the form of
financial incentives to support implementation néry efficient measures is limited.
The energy strategy indicates that it is diffidoljustify financial support from the
government for energy efficiency when there arenaay other pressing socio-economic
development needs (DME 2005).

F.4.4 Policy implementation instruments

The Energy Efficiency Strategy outlines a rangargflementation instruments for the
commercial and public building sector, which coraps the following:

« Energy Efficiency Standards for Commercial and RuBlildings

e Mandatory Energy Audits for Commercial Buildings

¢ Energy Management Systems

None of the above mentioned implementation instnismbave been finalised or

implemented yet.

Energy efficiency standards for commercial and pubt buildings

DME started in 1997 with the development of theutBoAfrica Energy and Demand
Efficiency Guidelines (SAEDES)'. However, a SAEDR®t study indicated that the
guideline was not user-friendly and empoweringdiegion was needed to make the
guideline effective (Parson 2004). DME is curremlfveloping a South African National
Standard ‘SANS 0204: Energy Standard for Buildiwgs mechanically assisted
ventilation systems’. This standard aims to ensuaeenergy efficiency is incorporated
into new buildings, and will be incorporated in thational Buildings Regulations as

proposed in the energy strategy.

Mandatory energy audits for commercial buildings
The South African government is determined to immat mandatory energy audits for
commercial buildings. The government is leadingekgmple by currently auditing the

public buildings. Preparation and development efrttandatory energy audits for

244



Appendix E: Green Buildings for Africa

commercial buildings will be spread over three glsath Phase 1 (2005-2008) the
framework for energy audits will be developed a#l a=the protocol for monitoring and
evaluation. Phase 2 (2008-2011) involves the ifleation of target groups, developing
auditor training programme and certification franoekvfor auditors. The final phase
(2011-2015) deals with the possible financial megras, commissioning audit schemes
and developing the quality assurance and monitdramges. After 2015 the programme

should be ready for implementation (DME 2005).

F.4.5 Conclusion

The South African approach towards a more eneffigiarit economy is relatively new
and not yet well-established. Furthermore, theeenarlegal commitments regarding the
Kyoto Protocol yet. The Energy Efficiency Strate2p05 is a step in the right direction,
although the targets set in the documents areargtambitious. A 15% reduction of
energy demand seems very ambitious but it is 15#cteon regarding estimated

consumption in 2015, which means that energy derraatsolute terms can still grow.

Table F-1 summarises the proposed implementatiiruiments to support and stimulate
energy efficiency in the built environment. Mosttbé instruments are still under
development and the first real changes will onketplace in 2008. The problem is that
energy efficiency does not have priority on thearatl political agenda due to socio-
economic development priorities. The budget forlengentation of the energy efficiency

strategy is therefore very limited.

Table F-1: Summary of South African implementationinstruments for commercial buildings

Type of Instrument South African Instrument

Regulatory Instruments Energy Efficiency Standard for Office 2005-2008
Buildings (SANS 204) (in development)+
Energy Labels conform to SANS 204

Mandatory Energy Audits for Commercial | 2008-2015

Buildings (in development)

Economic Instruments

Self Regulating Instruments | SAEDES

Energy Management Systems 2008-2014
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F.5 Commercial Building Sector

The target group asBfA consisted of commercial building owners. The progree

aimed to improve energy efficiency of existing dings. It was promoted as a
programme that assists commercial and industriidibg owners in implementing
profitable, energy efficient improvements througintperships with those interested in
enhancing energy and environmental practices in bldding, using proven
technologies. The benefits of participating in phegramme were highlighted as follows:
« Have access to the best technologies available

* Receive assistance in making important upgradegitbing property

* Gain national recognition for pioneering efforts

Drivers for joining the programme, as outlined bg programme on a marketing
brochure (CSIR999), are
* To save money
» Save money over the long term
* Increase property value in a highly competitive keaplace
« Improve productivity in organisation
* To meet new standards
Standards that address energy management curaeatheing drafted and finalised
by the DME and SABS. These standards will soombveduced to property owners.
TheGBfa programme provides the ideal vehicle for advantimge standards.
* Protect the environment
South Africa ratified the UNFCCC in 1997. Improviagergy efficiency is now a
national priority. Energy conservation can helptgcopeople’s health and the
environment by:
« Conserving precious, non-renewable resources
¢ Reducing pollution and greenhouse gas emissions

« Enhancing indoor air quality

These drivers were formulated by the programme.sBeend driver ‘to meet new
standards’ was not entirely valid since at thaketime government was busy developing
the SAEDES guideline, but the guideline has to datebe actively promoted among
property owners. Regarding the third reason ‘ptdtez environment’, South Africa did
ratify the UNFCCC and Kyoto Protocol; but due t@iseeconomic constraints energy

efficiency did not become a national priority iretlast ten years. This is now changing;
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the government is currently addressing the issianefgy conservation and efficiency in

general and in commercial buildings as well.
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