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GREEN BUILDING RATING SYSTEMS : An Assessment for Turkey and the
case of Erzurum Shopping Center — the first BREEAMCertified Building of
Turkey

SUMMARY

Our developing world has caused many to be condeneer sustaining our
resources, environment, and way of life and ina@das an alarming rate over the
past two decades, especially in the built enviramime

The need for sustainable development in the reateesector has become significant
mostly due to the major resource consumption amtaocoination buildings generate.
Green buildings have the potential to minimize timsgative impact on the
environment and offer business and occupant heel#ted benefits for real estate
developers as a way to move forward.

Recently, we know that it is urgent to understdrarelationship between business
and sustainability. A variety of green buildingingt systems have been developed
around the world to reduce negative impacts ofdmgis. Many countries have either
already adopted the green building guidelines errathe process of adopting them.

So, thesis study’s main topic is enhancing awaerasl knowledge on green
building and analyzing the green building ratingteyns around the world to point
out the future directions of green building movemienTurkey. It also focuses on
green building rating systems from a global perspecand a comparison of two
major adoptable green rating system BREEAM and LE®Ddetermine their

sustainability characteristics can help generagefirst steps of a national green
building rating system in Turkey. And it is suppattwith a case study of Turkey’s
first BREEAM certified building, Erzurum Shoppinge@ter to determine the
requirements and the pathways for adopting a natgmeen building rating system.
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YESIL BINA DERECELENDIRME SiSTEMLE_Ri . Turkiye Uzerine
Degerlendirmeler ve Erzurum Alisveris Merkezi Ornegi — Turkiye'nin ilk
BREEAM Sertifikall Ye sil Binasi

OZET

Gelisen dinyamizda dal kaynaklarin, cevre ve yam sekillerimizin
surddrdlebilirligi endse verici boyutlara ukamakla birlikte; cevre yapiianalar
Ozellikle son yirmi yil icerisinde alarm veren naldra dayanntir.

Emlak ve igaat sektérinde sdrdurdlebilir ggirmeye olan ihtiyag, binalarin
yarattgl kaynak tiketimi ve kirlilikle beraber daha belivdir hale gelmtir.

Son zamanlardas idinyasi ve surdurulebilirlik arasinda ivedi bigkl olusmustur.
Dunya genelinde binalarin yaragttiolumsuz etkileri azaltmaya yonelik stifi yesil
bina derecelendirme sistemleri géhlmistir. Bir ¢cok tlke ygil bina rehberlginde
gerekli adaptasyonlari yapgrya da yapma stirecine gigtir.

Ozetle; tezin ana konusu, gjle binalara iliskin olarak farkindalik ve bilginin

arttirlmasi ile birlikte; Turkiye'nin gele@e iliskin atacg& adimlar konusunda genel
ctkarim ve yonlendirmeler afturma amacli, diinyadaki i€ bina derecelendirme
sistemlerinin analizini yapmaktir.

Yesil bina derecelendirme sistemlerine global persftekbir baks acisi sunmakla
birlikte, ayni zamanda diinya genelinde en yaygllakuan iki sistem olan LEED ve
BREEAM Uzerine y@unlasarak, surdurtlebilirlik kriterlerinin  tanimlanmase
karsilastirilmasi yoluyla, Turkiye icin olgturulmasi Onerilen ulusal bir y#é bina
derecelendirme sisteminin ilk adimlari hususundadiyaci genel bir cajma
yapiimaktadir.

Son olarak, Turkiye'nin ilk BREEAM sertifikali wé binasi olan Erzurum Agveris
Merkezi Orngi ile yapilmasi gereken camalara yodnelik genel ybntem ve
gereklilikler desteklenmektedir.
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1. INTRODUCTION

Our developing world has caused many to be condeeer sustaining our
resources, environment, and way of life. We faceesealating population growth
and the concern over having enough resources f@l@@nent to meet our needs in
the present and that of future generations. Ouregodas created a business
production paradigm that needs more planning tegeue our natural capital, and to
minimize waste in the process of development. Algtogrowth is important, it must
be done efficiently and with the mindset that mahgpur resources are finished. The
consumption of material and energy in the world imaseased at an alarming rate

over the past two decades, especially in the boiltronment (Feltes, 2007).

Modern capitalism has pursued real estate developared growth without enough
forward thinking to sustain our natural environmemttil recently. Fifty to a hundred
years ago we did not feel it was urgent to undedstdhe relationship between
business and a healthy environment. But, in the mélennium, we know that it is
imperative to alter wasteful development and workard a more restorative process
that not only helps to preserve our valuable resssjrbut improves the quality of life

for all of humanity.

The majority of real estate developers yet discdler green building in favor of
development as usual. More and more users fromaeofénants to homebuyers are
demanding buildings that meet basic sustainabledatads. More and more cities,
states, and national governments are mandating lgasen standards. Real estate
markets now are demanding green buildings and dagurwith higher rents and

sales prices.

At the same time, there has been an effort by guwwents and business enterprise
over the years to move toward a more balanced Wayawth that is sustainable.
Although it leaves much room for interpretationhés been generally embraced by
many international organizations, governments arginess enterprises.



1.1 The Aim of Study

The need for sustainable development in the reateesector has become significant
in the last decade mostly due to the major resocoosumption and contamination
buildings generate. Green buildings have the piatletd minimize this negative
impact on the environment and offer business amdigant health related benefits
for real estate developers as a way to move forward

Worldwide, a variety of green building rating syegehave been developed around
environmental and energy impacts of buildings. Maayntries have either already

adopted the green building guidelines or are imptloeess of adopting them.

Turkey is one of the developing countries shouldpadr develop a green rating
system as a national strategies. Two of the maijos af this thesis is analyzing the
green building and the green building rating systeround the world to point out

the future directions of green building movementurkey.

It is written in advocacy of sustainability whichseen as a fundamental requirement
of our national strategy, and it concludes to deiee the requirements and the

pathways for adopting a national green buildinghgasystem.

This thesis will also encourage and may guide tia&eholders involve in green
building seriously and take part in adopting a grédmiilding rating system as
nationally. It additionally also enhance awarenassl knowledge of real estate

developers and other concerned parties or autb®wi green building.

1.2 Background

Green building involves the consideration of massues, including land use, site
impacts, indoor environment, energy and water lisgycle impacts of building
materials, and solid waste. In this thesis, thecept) benefits, and history of green

building are discussed.

As with any voluntary and independent rating systegns important to disentangle
the market-based and competitive nature of theesystrom the roles these systems

may eventually play in the development of publitigyoor a national standard.



Thesis focuses on green building rating systemsh feoglobal perspective and a
comparison of two major adoptable green ratingesysBREEAM and LEED to

determine their sustainability characteristics. Thbeerlaps, similarities and
differences in them can help generate the firgtssté a green building rating system

in Turkey (Figure 2.1 : Flowchart of the thesis).

Thesis presents the background of green buildingrement in Turkey its
components parts and addresses a case study afylufikcst BREEAM certified
building, Erzurum Shopping Center to determinertgirements and the pathways

for adopting a national green building rating sgste

Business <:> Sustainability

W

Information
O
and
. <=> Green Building
R Construction and Real Estate awareness

L

D GREEN BUILDING RATING SYSTEMS

green globes green star BREEAM ) nabers casbee gobas

<A AllIS <A 1K AllIS 1AP CHI

‘/determine the
requirements and the
pathways for adopting

ERZURUM SHOPPING CENTER - First A
TURKEY a national green
BREEAM Certified Shopping Center building rating
system

Figure 2.1 : Flowchart of the thesis

1.3 Methodology

The aim of the work is described in detail in tlrstfsection. In the section two
which is named as green building, a general dedmiof sustainability, sustainable

development and green building are given so thatsubject is observed in a



complete way and is understood clearly. Green mglds analyzed in details with a
related literature review. The necessity and theehts of it are discussed.

In the section three, green building standards kvhsc used to develop green
building rating systems and most known green bugdiating systems around the
world are analyzed to have a general opinion abl@trating systems and their
assessments.

And also, most widely international adoptable systtEED and BREEAM are
analyzed in a closer view. The comparison systemsdscussed to determine the

way of adoption a national green building ratingteyn especially for Turkey.

In the fourth section, there has been made an apprm Turkey and green building

movement in Turkey with its components to undetde current situation.

And in the fifth section, an analysis of Turkefiist BREEAM certified building,
Erzurum Shopping Center is given as a case studgtermine the requirements can
help generate the first steps in adoption of donat green building rating system.

In section six, it concludes with the recommendatiovhich also comes from the

analysis of Erzurum Shopping Center.



2. GREEN BUILDING

2.1 Defining the Relation Between Sustainability and Geen Building

Over the past two decades, the green building menéimas evolved tremendously.
Green Building, as a concept, has become much broae and inclusive, as more
people recognize the connections between the handabuilt environments, and
between the economic, environmental, and sociactff of standard building
practices.

Sustainability and sustainable development is @3y important to understand the
meaning of green building in an holistic approadkfinitions of sustainability are
varied and possibly need to be framed within a ifipecontext to hold specific
meaning, although there is broad agreement thgtibout balancing and integrating

environmental, social and economic elements.

There is no unified consensus on what it meang teulstainable in terms of building

and construction and human settlements. Many diefns have been suggested but it
may require an understanding of all the elements @dmprehensive green building
rating systems to fully appreciate all the aspetigreen building (Cole and Larsson

2002).

2.1.1 Sustainability

Sustainability is the foundational principle ungery various efforts to ensure a
decent quality of life for future generations. TRBeuntland Report, more properly
known as “Our Common Future” (1987), defines sustaility and sustainable
development as fneeting the needs of the present without compromisy the
ability of future generations to meet their needs” This classic definition implies
that the environment and the quality of human #fe as important as economic
performance and suggests that human, natural, awhomic systems are

interdependent.



It also implies intergenerational justice raises ¢fuestion of how far into the future
we should consider the impacts of our actions. &lgh no clear answer to this
important question is readily apparent, the Na#iveerican philosophy of thinking
seven generations, or 200 years, into the futunestsuctive. If in two centuries few
con-temporary buildings will be standing, we musk avhether our present stock of
materials will provide recyclable resources foufetgenerations or saddle them with
enormous and difficult waste disposal problemss this question, originating in the
philosophy of sustainability, that marks the fonkthe road of our current industrial
processes. Those on the path of “ business as ‘Usulaliew the environment as an
infinite source of materials and energy and a riépsfor waste. In contrast, those
on the more ethical “ road less traveled ” will aed) the quality of life of our
descendants and question whether we are permarsteding, versus temporarily
borrowing, the environmental capital of future gextiens. At the philosophical core
of the green building movement is the decisionrtdark on the latter path (Kibert,
2008).

2.1.2 Sustainable Development

The awareness about sustainable development isrgyawound the globe last few
decades. Ever since the Rio Summit in 1992 whemtienda 21 was formulated,
the concept of Sustainability and Sustainable Dmprekent has slowly but surely
penetrated the discussions on the future dirediwh progress of all sector of our

society (Luc Bourdeau, 1999).

Sustainable developmenis a pattern of resource use that aims to meeahumaeds
while preserving the environment so that these :iex@th be met not only in the
present, but also for future generations. The teras used by the Brundtland
Commission which coined what has become the mdsnafuoted definition of
sustainable development as development that "nieetseeds of the present without
compromising the ability of future generations teentheir own needs."

Sustainable development ties together concernhiercarrying capacity of natural
systems with the social challenges facing humankg. early as the 1970s
"sustainability" was employed to describe an econdm equilibrium with basic

ecological support systems". Ecologists have pdimbeThe Limits to Growth, and



presented the alternative of a “steady state ecghom order to address

environmental concerns.

The field of sustainable development can be cowmedigt broken into three
constituent parts: environmental sustainability,oremmic sustainability and

sociopolitical sustainability (Figure 2.2 and Fig\&.3).

\ Society
\ Environment

T

_:—'—'_—~—|.._\_\_H‘

Figure 2.2: Sustainable Development : A representation sfasnability showing
how both economy and society are constrained biy@mwmental limits, 2003
(source: Url-1)
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Figure 2.3: Sustainable Development : Scheme of sustairgdlelopment: at the
confluence of three constituent parts, 2006 (souté-1)

Sustainable development is not just about enviranahgrotection, although this is
important. It is also concerned with the qualitylité, the range and distribution of
resources and benefits, the interactions betweemoament and development and
provision for the future. This is where the intdgm of economic, social, and
environmental dimensions of development take pldéEegure 2.1). In effect, it seeks
to reconcile the socio-economic aspirations; tauenghat development is within the

carrying capacity of the environment ( Nok, 2008).



Chaharbaghi and Willis (1999) described about teali world where people in it
live in peace and secure, breath clean air, dri@&ncwater and eat uncontaminated
food. It is a perfect world where people really @@njoyable life, growing in healthy
environment and the children have educated lifdatt, the real world is far from
the ideal world. There is a growing concern abbatlong term future, the resources
or the planet , the environment and high level @fgoty, which are linked with the
spread of disease, social unrest, population granthenvironment degradation. By
the implementation of the sustainable developmegifys to minimize the bridge of

gap between the real world and the ideal world.

As a conclusion, sustainable development mainlyudog into three different
aspects; economic, social and environment, in otdldulfilling human needs for
present the future generation, by involving manstips to reduce gaps between the

real world and the ideal world.

2.1.3 Related Literature Review of Green Building

Green building practices are not new phenomenaarfdtul of buildings integrating
environmental design aspects were erected as asrthe late 19th and early 20th
centuries After World War I, a stern belief in technicalggress and the abundance
of cheap fossil fuels resulted in a building style hwiittle regard for energy

efficiency or otheecological aspects.

A unified green building movement did not beginetmerge until the 1970syhen

design and building practices first became a fadusnvironmental advocates. The
first attempts at introducing environmental consiens into the design process
were characterized by hostility towards the desigmmunity and by a focus on

developing countries (Madge 1993).

In the 1980s, the issue reemerged under the labeslsstainable development (Rees
1989) and sustainable design (St. John 1992) argd ttme, it proved more
successful. During the last decade, a proliferatbrpublications on sustainable
design and architecture have appeared. Some @& w@ks focus on outlining target
objectives, without quantifying their costs and &f@s or going into much detail

about strategies to attain them.

For instance, Hawken, Lovins and Lovins (1999) waisc a number of green

buildings, and then proceed to propose integratesgn as a solution to ecological



shortcomings, with retrofit insulation and instétda of energy efficient appliances
as second best solution.

The built environment uses large amounts of scaeswurces and contributes
significantly to the production of global emissioasd waste (Edwards, 2002 and
Chege, 2004). For instance, construction and posstouction activities consume
50% of all resources globally, 40% of global wateage is used for sanitation and
other user within buildings and 60% of agricultueaid (lost to farming) is used for
construction activities (Edwards, 2002). This negdy affects the health of people
and the state of natural environment (Forsbergvamdvialmborg, 2004).

Since the detrimental effects of construction pcast on the natural environment
were highlighted, the performance of the buildihgs become a major concern for
occupants and built environment professionals (G&ywand Aho, 1999; Ding, 2008;
Cooper, 1999; Kohler, 1999; and Finnveden and Mag)29005).

In response to this concern of reducing environaleimpact of the design and
operation of buildings, many researchers have deeel methods for measuring
environmental performance o buildings with the mtiien of creating a sustainable

built environment (Crawley and Aho, 1999; Blom, 2D0

The British Research Establishment EnvironmentalseAsment Methodology
(BREEAM) developed in 1990 by the British Resed&dtablishment was the “first
real attempt to establish a comprehensive meansltaimeously assessing a broad

range of environmental considerations in buildiftgaapio, 2008).

Subsequent to this numerous tools have been decklop adapted from existing
assessment tools (Cole, 2005; Haapio, 2008). Ghedding rating tools are also
referred to (but not limited to) as green buildiraging systems (Yudelson, 2008),
building environmental assessment tools/method®iss (Gomes, 2007; Cole,

1998), and environmental assessment tools (Blogg )20

These tools enhance the environmental awarendssilding practices and provide
fundamental direction for the building industry toove toward environmental
protection and the achievement of sustainabilitp@>2008). They provide a way of
showing that a building has been successful in imgean expected level of
performance in various declared criteria (Cole,300



Their adoption and promotion has had a major doution to creating a market
demand for green buildings and has significantiftesth the public’s awareness and
perceptions of what building quality is (Cole,2009his is confirmed by the

increasing number of people demanding informationeavironmental aspects of
buildings, such as whether or not a building isdym their health or if it fits into a

sustainable society (Carlson & Lundgren, 2002).

Most of the early green building assessments warsued by public agencies, but
today, private demand for green buildings is caighon, too. Yudelson (2004)
forecasts green building growth rates in the douligts until 2007. Despite this

rapid growth and an estimated value of $ 7.4 lillin 2005, green building still

remains a niche market, with only 2% market shar2005 (NBN 2006).

The existence of market barriers for green buildsdiscussed in a recent string of
publications concerned with the costs and benefitscological construction. The
intent of these publications is to dispel doubtsutlthe net costs and benefits of
green building. Adding ecological aspects to adng is often believed to lead to
higher construction costs and lower attractiveriesthe investor, while any benefits
are a public good. If the business case for gregidibg cannot be proven, there is
little incentive for businesses to invest in it ohpson 2003). Several authors have
set out to demonstrate the net benefits of greddibgs. Yates (2001) sees many
economic advantages: Capital costs are not higbenmfany green construction
elements and even where upfront costs are moratelvthey can often be offset by
decreased operational costs.

Indeed, green building is being recognized increglgi as a means to managing
risks. Improved construction practices associatitd green design have been linked
to some insurance companies providing lower premium owners of green
buildings. Roodman and Lenssen (1995) discuss ee@that real estate values for
green buildings appreciate faster than those oteational buildings. They also
point to shorter resale and release times, combivigid longer tenant occupancy

terms.

Nevertheless, green building is not seen as be&iagtably profitable. Matthiessen
and Morris (2004) find that while overall cost says are possible in green building,
they depend on factors such as climate, topogragmng, credit synergies and

local building standards.
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Less visible benefits of green building are alsmgeng interest. For instance, Fisk
(2000) seeks to establish a link between indooirenmental quality on the one

hand and higher productivity and better healthhendther hand. He estimates that in
the United States, increased worker performanaeeatould amount to up to $ 160
billion in efficiency gains. Another $ 48 billionoald be saved thanks to fewer

occurrence of asthma, allergies and sick buildymglsome.

2.2 Green Building

Green building (also known as green constructiorsustainable building) is the
practice of creating structures and using procedbes are environmentally
responsible and resource-efficient throughout adimg's life-cycle: from siting to

design, construction, operation, maintenance, ratn@v, and deconstruction. This
practice expands and complements the classicaldibgildesign concerns of

economy, utility, durability, and comfort.

Although new technologies are constantly being higexl to complement current
practices in creating greener structures, the comofgective is that green buildings
are designed to reduce the overall impact of thi éavironment on human health

and the natural environment by:
- Efficiently using energy, water, and other resosrce
« Protecting occupant health and improving employeeuyctivity
« Reducing waste, pollution and environmental degrada

According to the U.S. Environmental Protection Agerf2009), Green building is
the practice of creating structures and using E®E® that are environmentally
responsible and resource-efficient throughout adimg's life-cycle from sitting to

design, construction, operation, maintenance, ramv and deconstruction. This
practice expands and complements the classicaldibgildesign concerns of

economy, utility, durability, and comfort.

The California Integrated Waste Management Boafohele a green building as, “A
green building, also known as a sustainable bugldis a structure that is designed,
built, renovated, operated, or reused in an ecoév@nd resource-efficient manner.

Green buildings are designed to meet certain algcsuch as protecting occupant
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health; improving employee productivity; using emerwater, and other resources
more efficiently; and reducing the overall impaxthe environment” (2010).

The Massachusetts Technology Collaborative Renewdilist, defines a green
building as, “a building that has been construaiedenovated to incorporate design
techniques, technologies, and materials that mzemits overall environmental
impacts” (2010).

Jerry Yudelson, in “The Green Building Revolutiodgscribes a green building as,
“a high-performance property that considers anduced its impact on the

environment and human health” (2008).

The definitions of a green building will sometimeslude a description of a high-
performance building. A high-performance buildingile similar to a green building
specifically aims to be energy efficient. Otherieréo some of the high-tech aspects
of it as “high performance” or “smart” building. Smainable building is often
referred to asgreen” or “environmentally sound” building. However inighthesis,

it will be referred as'green”, mainly because that has become the most widely

accepted, catch-all term.

In thesis,"Green Building” is defined as the design and construction of bugisli
using methods and materials that are resourcaezffiand that will not compromise
the health of the environment or the associatedttheand well-being of the
building’s occupants, construction workers, theegahpublic, or future generations.
Green building involves the consideration of massues, including land use, site
impacts, indoor environment, energy and water lisgycle impacts of building

materials, and solid waste.

2.2.1 Necessity of Green Building

Construction industries play a major role to achiev sustainable development.
Construction industries involved with built enviment such as building,

infrastructures and facility services.

The current main environmental issue of global waginolds particular importance
to the building and real estate & construction @ediccording to the United Nation
Environment Program (UNEP, 2007); the combined gnarse of building and
construction amounts to 39% of global greenhouse emaissions (GHG) and
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statistics show that green building is the mostt-effective approach to GO

emissions (Figure 2.4)
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Figure 2.4 : Global CQ Emissions by sectors (source : USA Energy Infaiona
Administration — EIA , 2006)

Building and construction is import for sustaindlifor many reasons. It is linked to
all other major sectors including mining, manufaictg, agriculture and transport.
The sector also impacts on other environmentakssocluding resource depletion,
pollution and waste at each stage through miningglyction or manufacture, design
and construction, operation and occupancy and d&emion/demolition (Table
2.1).

Table 2.1:Impacts of Buildings on Resources ( source : Url-2)

Primary Energy Use 40%
Electricity Consumption 72%
CO, Emissions 39%

Potable Water Consumption 13.6%

There are also the social issues that are impdmtdalilding and construction like

health and productivity. Economically, this sechas a profound influence on all
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other sectors and is often used by governments rasasure of economic growth
(HIA, 2002).
2.2.2 Benefits and Cost of Green Building

There are a number of environmental, social, armh@nic benefits to be reaped

from building more sustainably (Table 2.2).

Table 2.2:Benefits of Green Building

v" Enhance and protect ecosystems and

ENVIRONMENTAL biodiversity
v Improve air and water quality
v" Reduce solid waste

v' Conserve natural resources

v" Reduce operating costs
ECONOMIC v' Enhance asset value and profits

v" Improve employee productivity and

satisfaction

v Optimize life — cycle economic performance

v Improve air, thermal, and acoustic

HEALTH AND environments
COMMUNITY v" Enhance occupant comfort and health
v" Minimize strain on local infrastructure

v Contribute to overall quality of life

* Environmental Benefits :

Environmental benefits of green building to ourrsldaenvironment include; air
and water quality protection, soil protection ahabfl prevention, solid waste
reduction, energy and water conservation, climdsgbilization, ozone layer
protection, natural resource conservation, open cespahabitat, and

species/biodiversity protection.
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Green building can reduce the impacts on reso@sasiown below (Table 2.3);

Table 2.3:Environmental Benefits of Green Building ( sourdérl-2 )

Energy Use 24% - 50%
CO; Emissions 33% - 39%

Water Use 40%

Solid Waste 70%

People benefit from environmental improvements ordy for health and aesthetic

reasons, but also as tax payers. For example, irefu@ater, energy, and materials
use and siting buildings close to public transpmtareduces the demand for costly
expansions of infrastructure like water treatmdants, utilities, landfills, and roads.

On an even broader societal level, green buildeng enhance our national security
by reducing our country’s dependence on fossil iimglorts, for example.

* Health and Community Benefits :

Green Building also improve health, comfort, praduty and performancef
occupants and construction workers; and relatedhgavior their employers.
Improvements in a building’s air quality and daghliing can make for healthier

and happier occupants.

According to a study held by Lawrence Berkeley blai Laboratory in 2002;
significant associations exist between low ventlatlevels and higher carbon
dioxide concentrations, a common symptom in faesgit with sick building

syndrome. And also, an experiment identifies a leftween improved lighting
design and a 27% reduction in the incidence of helaels (Aaras, 1998).

Furthermore; researches by Heschong Mahone Grouphwhere headlined
‘Skylighting and Retail Sales: An Investigationdnthe Relationship Between
Day-lighting and Human Performance’ and ‘Day-ligigti in Schools: An
Investigation into the Relationship Between Daydigg and Human

Performance’ showed that firstly sales in storethwkylights were up to 40%
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higher compared to similar stores without skyligatel secondly students with
the most day-lighting in their classrooms progrd<@% faster on math tests and
26% faster on reading tests in one year than thvatle less day-lighting
(USGBC; 2009).

On the other hand, improvements in indoor enviramsi@are estimated to save
$17-48 billion in total health gains and $20-160idn in worker performance
(Fisk, 2000).

* Financial Cost and Benefits :
There are proven financial benefits of green boddiTable 2.4).

Table 2.4:Perceived Financial Benefits of Green Buildingufse : Url-2 )

Operation Cost Decreasing 8-9 %

Building Value Increasing 7.5 %

Return on Investment Improves 6.6 %

Occupancy Ratio Increases 3.5%

Rent Ratio Increasing 3%

Green buildings are commonly perceived to be a raire expensive than
conventional buildings and often not worth the axost.In order to determine the
cost of building green compared to conventionaligiesseveral dozen building
representatives and developers were contactecctwesthe cost of green buildings
from across the United States compared to convaadtidesigns for those same
buildings (USGBC, 2009)

The average premium for these green buildingsightsy less than 2%, or $3-5/ft2,
substantially lower than is commonly perceived. Timgority of this cost is due to
the increased architectural and engineering desiga, modeling costs and time

necessary to integrate sustainable building pregiicto projects (Kats, 2003).

Generally, the earlier green building features mreorporated into the design
process, the lower the cost. Green Buildings pmvithancial benefits that
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conventional buildings do not. These benefits ideltenergy and water savings,
reduced waste, improved indoor environmental oqualigreater employee
comfort/productivity, reduced employee health coatsd lower operations and

maintenance costs (Kats, 2003).

Lower construction costs, mainly through materiad® reduction and savings on
disposal costs because of recycling, as well byndting mechanical equipment
and avoiding certain infrastructure extension fégscourse, the initial expense of
other green building measures may outweigh thesegs if measures are not

selected and balanced carefully.

Lower operating costs, from energy and water savingnergy efficiency
investments, for example, almost always deliveaybpck within one to five years: a
very quick return on investment. Energy savingsipfto 50% are not uncommon,
according to Norman Willard of the U.S. EnvironnmarRrotection Agency; in some
cases, energy consumption can be cut by as mugblasThese savings can make a

real difference.

One respondent attributed higher costs to somenies’ attempt to make every
single aspect of a project “green.” On the wholestainable building practitioners
tend to agree that project teams should selectkaga of strategies that make the
most sense for that project’s site and climate itmms, client priorities and budget,

and design programming, rather than try to dotle litf everything.

And also, it is important for owners and real es@velopers to remember that the
cheapest development is not necessarily the mogtfitgie. Putting
environmentally-sensitive features into a buildieghances its quality and adds

value, just as putting in typical amenities does.

Lower operating costs and environmental featurelsentaiildings more attractive to
potential buyers. Overall, building rental ratesl &@nant retention have been shown

to be higher in green projects.

2.3 Evaluation

Based on the literature review, a green buildingrie whose structure is designed,

built, and operated in such a way that the negathmact to human health and the
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environment will be reduced. This includes resosirgsed during construction and

operation of the building once it is completed.

As a conclusion, green building is the best wayntove forward in construction
sector with its multiple benefits as a real estieeloper. It has shown that there are
benefits from green building to the occupants agers) to community and society,
and also to the environment. Specifically it shdhet green building does not need
to be more costly than traditional building, andttthere are direct financial benefits

in terms of reduced operating costs, improved heaitl higher productivity

At this point, the lack of a global definition ohat truly constitutes a green building,
and the lack of a global valuation system to measwcurately a green building’s

performance are compounding problems.

However, green rating systems and their assessmehish is based on green
building standards, are one of the voluntary sohgito define the way. In the next

section, most known green building rating systeradatailed.
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3. GREEN BUILDING RATING SYSTEMS

3.1 Introduction

The main movers and shakers behind the developamhtpromulgation of green
building standards and green building rating systanme the green building councils
of individual countries and the World Green BuilglitCouncil (WGBC) whose
members are green building councils representingtc@s such as Australia, Brazil,
Canada, India, Japan, Mexico, New Zealand, Spaawadn, the United Arab

Emirates, the United Kingdom, and the United States

National governments also have played a role iatiorg green building standards, as
have some green building and energy-efficient lgjdorganizations (Lockwood,
2007). Before analyzing the green building ratiggtems, it is better to give some

focus on the standards behind.

3.2 Green Building Standards

Green Building Standards are guidelines and tawlsonsider for developing green
rating systems or adopting them. It may requirauagerstanding of green building
standards to fully appreciate the green ratingesyst Some of the most widely used

standards are given below:
* ASHRAE Standards:

ASHRAE, American Society of Heating, Refrigerating, and Air
Conditioning (HVAC&R) Engineers founded in 1894, is an international
organization of 51,000 persons. ASHRAE fulfills itsission of advancing
heating, ventilation, air conditioning and refrigeon to serve humanity and
promote a sustainable world through research, atdsdwriting, publishing and
continuing education. ASHRAE develops and also ishbk a well recognized
series of standards and guidelines relatingltAC systems and issues. These
standards are often referenced in building codesd, @e considered useful
standards for use by consulting engineers, mecalacontractors, architects, and
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government agencies. ASHRAE does not write rattagdards unless a suitable

rating standard will not otherwise be available.

One of the most useful standards of ASHRAE in imaéponal area iStandard
189.1 which defines the minimum requirements for higérfprmance, green
buildings, was developed by ASHRAE, the U.S. Grdgumlding Council
(USGBC) and the Illuminating Engineering Society )E Discussions are
underway with the International Standard 189.1,cWwhilefines the minimum
requirements for high performance, green buildinggs developed by
ASHRAE, the U.S. Green Building Council (USGBC) atite llluminating
Engineering Society (IES). Discussions are alscenmdy with the International
resources. It creates the foundation for all ok¢hto come together to make a
productive, safe and efficient building that islyrhigh performing standards for
both its members and others professionally concermgth refrigeration
processes and the design and maintenance of ied@opnments.

+ CIBSE Standards:

CIBSE, The Chartered Institution of Building SeescEngineers received its
Royal Charter in 1976CIBSE is the standard setter and authority on ngld
services engineering. It publishes Guidance ande€e¢hich are internationally
recognized as authoritative, and sets the critéoia best practice in the
profession. The Institution speaks for the profassand so is consulted by
government on matters relating to constructionjrexgging and sustainability. It
is represented on major bodies and organizationshwgovern construction and

engineering occupations in the UK, Europe and wadd.

However, these standards can be used as interabyiom most of green building

rating systems, many countries have their own staisdas national strategies.

Besides ASHRAE and CIBSE; European Union has GBaelding Program which
focuses on energy — efficiency for example; amso abuntries like China, Japan and

Australia has their own green building standardeai®nal strategies accordingly to

their green building rating systems.

But; in the scope of this thesis, it will be anagizin more detailed as the green

building rating systems.
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3.3 General View to Green Building Rating Systems Aroud the World

Green building rating systems, which define whatstibutes a green building and set
the criteria for developing and often operatingreeg building, can now be found
throughout the European Union, North America, Aaigly and Asia, and are

beginning to appear in the Middle East.

In 2006, there were over 34 green building ratingtens or environmental
assessment tools available to the marketplacetrendumber is likely to grow. In
the scope of thesis, here are the seven primargla@ng players in green building

rating systems:

* BREEAM (Building Research Establishment’s Environmentaséssment
Method)

* LEED (Leadership in Energy and Environmental Design)

* Green Globes

* Green Star

« NABERS (National Australian Built Environment Rating Sysie

 CASBEE (Comprehensive Assessment System for Building Bnwirental

Efficiency)
* GOBAS (China’s Green Olympic Building Assessment System)

Each of these in some part was developed to proemtgonmentally responsible
design, construction, and operating approaches &t as transform the built
environment and marketplace as we traditionallyeusiéhnd it. All of them offer
some form of score so that the high-performancenslaf projects can be compared

openly, at least within each system.

In the following sections, it is provided that rewi of the five leading systems based
on study of documents available at the respectigarozations’ websites, rating

system guides, and tools developed for using theBys
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3.3.1 BREEAM (United Kingdom)

The U.K.s real estate industry was faced with gngwvpublic awareness of
environmental issues, increasing market demandjfeen buildings, and a number
of developers who claimed that they had construgtedn buildings.

The real estate industry wanted a reliable benckntiaat would both guide its green
building efforts and remove false green claims ftbemarketplace.

In 1990, the United Kingdom became the first copntr launch a green building
standard: BREEAM—the Building Research Establishimegnvironmental
Assessment Method. Revised in 2000, and expandddupdated annually since
then, BREEAM assesses the environmental performarfceew and existing
buildings based on land use, energy use, wateldibgimaterials, occupant health
and well-being, transport, pollution, ecology, amthnagement. BREEAM was
created, not by a green building council or an mmmental organization, but by a
government agency—the Building Research Establistnat the request of the
real estate industry.
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Figure 3.1 :Rogers’ Welsh Assembly building , Cardiff; biomasswvered and
Breeam-rated “excellent”, reached the 2006 Stirfhgrtlist ( Source: Url-3)
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BREEAM currently has green building standards fowide variety of buildings,
from offices to residential, industrial, and refailildings; schools; courthouses; and

even prisons (Figure 3.1).

Having served as the foundation for many greendimgl standards around the world,
BREEAM continues to lead the way with the recerttoduction of BREEAM
International, which is intended to guide and adgggen construction to varied

conditions outside the U.K.

3.3.2 LEED (United States of America)

In 2000, the U.S. Green Building Council (USGBCgased its LEED (Leadership
in Energy and Environmental Design) evaluation aathg program, which was
based on the BREEAM standard. LEED evaluates sitstamability, water
efficiency, energy and atmosphere, materials asdurees, indoor environmental
quality, and innovation and design process withinvigde variety of building
programs: new construction, major renovation ptsjeexisting building operations,
commercial interior (tenant improvement) projeesd core and shell projects. The
USGBC recently initiated two pilot programs; LEEDrfHomes and LEED
Neighborhood Development. The USGBC also is dewetpp EED Retail and
LEED for Schools standards.

Figure 3.2 :First LEED Parking Garage: Santa Monica Civic @entCalifornia
U.S.A (source: Url-4)
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As of January 2007, 22 states, and 74 municipslittewns, and counties had
adopted some level of LEED criteria for their nemd aenovating public facilities.
Dozens of LEED-rated buildings have also been cootgd in other countries,
including Brazil, China, Coéte D’lvoire, Guatemaladia, Italy, Japan, Mexico, and

Spain (usgbc.com).

As many as 824 buildings had received LEED ratimg®f January and 6,415 new
projects had registered for a LEED rating.

Despite its growing influence, LEED has come in ifisr share of criticism. The

rating application process, for example, is congid¢oo complex and expensive for
many building owners. In some cases, the LEED raiitare too narrow in scope.
Projects in major cities like New York and San Fiaoo, for example, lose many
opportunities to gain site-related points, becauSED does not take into account
that it has always been more difficult to constrbgildings in major urban centers

than in suburban areas.

In addition, points awarded under the LEED standdten do not reflect the time,
cost, and effort given to a green component, whithdvertently encourages

architects and developers to pursue LEED pointserahan a greener building.

The USGBC, however, has been acting steadily toargLEED. The organization

is developing a certification process for buildingvolume for both commercial and
residential buildings to help mass production kernéddand developers earn LEED
ratings for their projects at a significantly reddccost. It is also adding lifecycle cost
analysis (LCA) geographic-specific criteria to ftgwersions of LEED.

3.3.3 Green Globes (United States of America)

Although LEED dominates in the United States, ine the only American green
building standard. Green Globes, for example, BREEAM-based green building
standard that covers project management (policidspaactices), site, energy, water,
resources/building materials and solid waste, d@omnssand effluents, and indoor
environment. Launched in 2004 by the Green Buildingiative (a nonprofit
network of building industry companies), Green @elstill has fewer than a dozen
rated buildings in the United States, but it diluence the USGBC to adopt LCA
(Lifecycle Cost Analysis) in future véoms of LEED.
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Figure 3.3 : University of Arkansas Apartment Buildintpe first apartment to be
Green Globes certified; U.S.A (source: Url-5)

3.3.4 Green Star (Australia)

The Green Building Council of Australia, founded2802, synthesized BREEAM,
LEED, and other environmental standards into a Gr@&r rating system that is
specific to the Australian environment and markatiated in 2004, the Green Star
standard covers management, indoor environmenttyguahergy, transport, water,
materials, land use, site selection, ecology, anssgons. Unlike LEED and many
other green building standards, Green Star givesa exeight to categories that
respond to a project’s geographical location adatke.

Currently, Green Star covers new and existing efficGreen Star standards are
being developed for convention and exhibition cemteetail shopping centers,
residential buildings, health care facilities, aathiools and universities.

In 2005, the Australian Green Star program’s fsiststar rating was awarded to
Melbourne’s Council House 2 (Figure 3.4). A tenrgtbuilding, Council House 2
reduces electricity consumption by 82 percent, gassumption by 87 percent,
greenhouse emissions by 87 percent, and potabér e@isumption by 72 percent.
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Figure 3.4 :Melbourne’s Council House 2 in Australia. Winddimes assist in the
release of the building’s exhaust (source: Url-6)

3.3.5 NABERS (Australia)

Australia also has NABERS (National Australian B&hvironment Rating System).
Launched in 2005, this green standard rates artirexisffice building’s overall
environmental performance in several categoriesrgn refrigerants (greenhouse
and ozone depletion potential), water use, storremvainoff and pollution, sewage,
landscape diversity, transport, indoor air qualtigcupant satisfaction, waste, and

toxic materials.

3.3.6 CASBEE (Japan)

Japan imports more natural gas than any other gpoimthe world, and it purchases
nearly 90 percent of its oil from the Middle EaBnhergy-efficient green buildings

have, therefore, been at the forefront of a wideetya of Japanese regulations and
policies (Lockwood, 2007).

The Japan Sustainable Building Consortium/ Thaturistfor Building Environment
and Energy Conservation (Japan’'s Green BuildingnCihuissued Japan’s green
building standard, the Comprehensive Assessmentte@ysfor Building
Environmental Efficiency (CASBEE), in June 2004.

26



CASBEE cover energy, resources and materials,oflitipn, wind damage, sunlight
obstruction, light pollution, noise and acoustiteermal comfort, lighting and
illumination, indoor air quality, service abilitgurability, reliability, flexibility, and

adaptability.

Figure 3.5 : Pump Manufacture Co Ltd, Tokyo Branch Buildinga€d A in
CASBEE (source: Url-7)

3.3.7 GOBAS (China)

In the midst of the world’s biggest constructiorobg China is also undergoing a
population boom, rapid urbanization, escalatingrgnedemands, and crippling
pollution. It contains 16 of the 20 most pollutates in the world. Operating with
coal-burning power plants and other polluters, ¢bantry emits the most sulphur

dioxide in the world.

China also has begun to embrace the green buildiogement. In June 2006, the
country released its Evaluation Standard for Gr8ending, which covers the

performance of new buildings, building extensicasg renovations. The Evaluation
Standard’s main criteria are: land conservation@mdronmental protection, energy
conservation and use, water conservation and usgerias conservation and
resource use, indoor environmental quality and mement (residential buildings),

and lifecycle performance (public buildings).

27



Of particular importance is China’s Green OlympiailBing Assessment System
(GOBAS), which was implemented in 2003 to guide #wire planning and

development process of facilities for the upcom@)8 Summer Olympics in

Beijing. Following the Olympics, GOBAS will be ewalted, revised, and turned into
a national Chinese green building standard.

3.4 A Closer view to LEED and BREEAM

Many countries have already their own green bugdrating systems or either
adopted the green building guidelines or are inpiteeess of adopting them. When
choosing an environmental rating for a buildingsmg the UK, USA, Japan or
Australia etc.., it is generally preferable to tise local systemBut, where there is

not a local rating system; both LEED and BREEAMrul@o be usable anywhere in

the world and the most common ones in use.

BREEAM and LEED are the two most widely recognieedironmental assessment
methodologies used globally in the constructionustdy today. Each has different
strengths and weaknesses, with differing philosegphand business models.
Generally it is not straightforward to compare thwe. What might be applicable in

one assessment method might not be relevant imanot

Choosing an environmental-performance system fproposed building is a very
difficult decision to make; a wrong choice has repssions to both project cost and
design quality. A right decision, however, can dasically improve the design and
quality of a building, as well as its environmentaipact and the health of its
occupants. This part of the section aims to give e necessary background and

help you make an informed decision about.

Rating the environmental performance of a buildmgecessary to ensure that its
green credentials incorporate both the visible svikible elements that make it
‘green’. Visible green methods, sometimes descrilasd ‘eco-bling’, such as
photovoltaics, are clearly evident on a buildingwever, invisible methods like
energy efficiency are often more important and caly be identified and recorded

by rating or certification.
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Real estate developers are also increasingly adyvigpplicants to produce green
buildings, so certification is sometimes a requieatrand can help many projects. In
the following, it is provided that comparison oéttwo major leading systems.

3.4.1 LEED

LEED is an internationally recognized green buitpaertification system, providing

third-party verification that a building or commtynwas designed and built using
strategies aimed at improving performance acrdsthalmetrics that matter most:
energy savings, water efficiency, gCmissions reduction, improved indoor

environmental quality, and stewardship of resouagessensitivity to their impacts.

Developed by the U.S. Green Building Centre (USGB®ED provides building
owners and operators a concise framework for itlemgj and implementing
practical and measurable green building design,stcoction, operations and

maintenance solutions.

LEED is flexible enough to apply to all buildingpigs, commercial as well as
residential. It works throughout the building lij@te, design and construction,
operations and maintenance, tenant fitout, andifgignt retrofit. And LEED for

Neighborhood Development extends the benefits oEDBEoeyond the building
footprint into the neighborhood it serves.

There are8 versions of LEEDand2 further versions under development:
«  New Commercial Construction and Major Renovationjgnts
» Existing Building Operations and Maintenance
* Commercial Interiors projects
» Core and Shell Development projects
e Homes
* Neighbourhood Development
* LEED for Schools
* LEED for Retail
» LEED for Healthcare (under development)

* LEED for Labs(under development)
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3.4.1. 1L EED Assessment information

LEED is a voluntary certification program that damapplied to any building type
and any building lifecycle phase. It promotes a Hunuilding approach to

sustainability by recognizing performance in kegaa.
» Sustainable Sites :

Choosing a building's site and managing that siieind construction are
important considerations for a project’s sustailiigbi The Sustainable Sites
category discourages development on previouslyweidped land; minimizes a
building's impact on ecosystems and waterways; wages regionally
appropriate landscaping; rewards smart transporntatchoices; controls
stormwater runoff; and reduces erosion, light gahy heat island effect and

construction-related pollution.
* Water Efficiency :

Buildings are major users of our potable water supphe goal of the Water
Efficiency credit category is to encourage smautss of water, inside and out.
Water reduction is typically achieved through meficient appliances, fixtures

and fittings inside and water-wise landscaping idets
* Energy & Atmosphere :

According to the U.S. Department of Energy, buidgiruse 39% of the energy
and 74% of the electricity produced each year énhited States. The Energy &
Atmosphere category encourages a wide variety oérggn strategies:
commissioning; energy use monitoring; efficient igasand construction;
efficient appliances, systems and lighting; the afseenewable and clean sources

of energy, generated on-site or off-site; and othieovative strategies.
* Materials & Resources :

During both the construction and operations phasetgings generate a lot of

waste and use a lot of materials and resources. drkdit category encourages
the selection of sustainably grown, harvested, gpred and transported products
and materials. It promotes the reduction of wastavell as reuse and recycling,

and it takes into account the reduction of wasee@ioduct’s source.

* Indoor Environmental Quality :
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The U.S. Environmental Protection Agency estimdtest Americans spend
about 90% of their day indoors, where the air qualan be significantly worse
than outside. The Indoor Environmental Quality drechtegory promotes
strategies that can improve indoor air as well esviding access to natural

daylight and views and improving acoustics.
* Locations & Linkages :

The LEED for Homes rating system recognizes thathraf a home's impact on
the environment comes from where it is located #&wdv it fits into its

community. The Locations & Linkages credits encgerdhomes being built
away from environmentally sensitive places andeadtbeing built in infill,

previously developed and other preferable sitesevitards homes that are built
near already-existing infrastructure, communityorgses and transit, and it
encourages access to open space for walking, @hyasotivity and time spent

outdoors.
« Awareness & Education :

The LEED for Homes rating system acknowledges thareen home is only
truly green if the people who live in it use thegn features to maximum effect.
The Awareness & Education credits encourage honilddos and real estate
professionals to provide homeowners, tenants arldilhg managers with the
education and tools they need to understand whaesntneir home green and

how to make the most of those features.

* Innovation in Design :

The Innovation in Design credit category providesils points for projects that
use new and innovative technologies and strateiesnprove a building’s
performance well beyond what is required by othBED credits or in green
building considerations that are not specificaltidieessed elsewhere in LEED.
This credit category also rewards projects for udolg a LEED Accredited
Professional on the team to ensure a holisticgmated approach to the design

and construction phase.

* Regional Priority :
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USGBC’s regional councils, chapters and affiliatkave identified the
environmental concerns that are locally most ingrdrfor every region of the
country, and six LEED credits that address thosallpriorities were selected for
each region. A project that earns a regional gyiasredit will earn one bonus
point in addition to any points awarded for thadit. Up to four extra points can

be earned in this way.

3.4.1.2Scoring and weightings

LEED points are awarded on a 100-point scale, aadits are weighted to reflect
their potential environmental impacts. Additional0 bonus credits are available,
four of which address regionally specific enviromta issues. A project must
satisfy all prerequisites and earn a minimum nundbgroints to be certified. Point

weightings are as follows ( Table 3.1) :

Table3.1: Leed for New Construction Point Weightings (sourtkl-2)

Total Possible Points 110*
Sustainable Sites 26

Water Efficiency 10

Energy & Atmosphere 35
Materials & Resources 14

Indoor Environmental Quality 15

* out of a possible 100 points +10 bonus points
Innovation in Design 6

Regional Priority 4

A project’s total score determines its ultimatetibeation level. Project must eaat
least 40 pointsto be certifiedTable 3.2).
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Table3.2: Leed Certification Scores (source : Url-2)

Certified 40 +
Silver 50 +
Gold 60 +
Platinum 80 +

3.4.1.3Assessment process

The project team compile the documentation requioedhe assessment. A trained
assessor is therefore not required, although iseaecredit available for appointing a
LEED AP (LEED Accredited Professional) as partlod tlesign team. Once all the
documentation has been compiled by the project te@srsubmitted to the USGBC
who review the evidence and calculate the scoreegsnents are completed either
by using an online application procedure LEED Oalimr as hard copy. The
USGBC allow 25 working days to review LEED subnoss although project teams
can pay an additional $10,000 to receive an expeditview which would take 12
working days. LEED Online submissions take the USGR2 working days to
assess. The total time between initial submissoothe USGBC and issue of the

certificate can vary from 27 working days to as gnas 65 working days.

If the design team feel that the USGBC has madandair assessment the project
team are given 25 working days to appeal. A chafggs00 is made for each credit
assessment appealed against. Once the final sasrbden accepted by the project
team the USGBC issue a certificate and a plaquie thig rating on it. It is worth
noting that they fully rebate certification feesr fany project awarded LEED
platinum certification. LEED Accredited Professitsare not required to be licensed
so far. There are 45,162 LEED Accredited Profesd®rio become a LEED
Accredited Professional an exam is taken, at a 06s$350 (for non USGBC
members). It is likely that delegates will attendEBED workshop at a cost of $495
(for non USGBC member) before taking the exam.dntiast the money that people
charge for putting the paperwork together for a DEA&Ssessment can be as much as
$75,000.
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3.4.2 BREEAM

BREEAM was first launched in 1990 and is currentlydated annually to keep

ahead of UK Building Regulations and to stay irelimith current best practice. The

first version of BREEAM was developed to assessth@ronmental performance of

offices. BREEAM addresses wide-ranging environmleatal sustainability issues

and enables developers and designers to proventti@emental credentials of their

buildings to planners and clients. It:

uses a straightforward scoring system that is pament, easy to understand

and supported by evidence-based research

has a positive influence on the design, construacéad management of
buildings

sets and maintains a robust technical standardngibinous quality assurance

and certification

Since then schemes have been developed to coveoltbeiing 16 versionsof

buildings:

BREEAM Retail : can assess new build or major refurbishment, post

construction, tenant fit-out, existing (occupiemianagement and operation.

BREEAM Industrial : can assess storage & distribution, light industrial

units, factories and workshops at the design stagegoost construction.

BREEAM Offices : can assess new build or major refurbishment and

existing offices, at the design stage, post constm and in use.

BREEAM Education : can assess new schools, major refurbishment psoject

and extensions at the design stage and post cotigtru

BREEAM Multi — Residental : can assess student halls of residence,
sheltered housing for the elderly, supported hausamd hostel type

accommodation at the design stage and post cotistruc

BREEAM Courts : can assess both new build and the major refurbishme
of court buildings. BREEAM Courts assessments amified through the
Bespoke BREEAM.
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« BREEAM Prisons : can assess high and standard security prisons,gyoun
offenders institutions, local prisons and womemisgms at the design stage

and post construction.

« BREEAM Health : can be used to assess all healthcare buildingaioamg
medical facilities, and at different stages of thiéecycle.

* BREEAM Healthcare XB : also offers a solution for existing buildings in
operation.

« BREEAM Ecohomes :can assess new homes, apartments/flats, and houses
apartments and flats undergoing major refurbishraehe design stage and

post construction.

« BREEAM Ecohomes XB :can be used for housing associations and housing

stock managers as a stock management aid forrexistildings.

« BREEAM Domestic Refurbishment : BRE Global is developing a new
standard to enable the sustainable refurbishmermxsting housing titled
BREEAM Domestic Refurbishment.

« BREEAM Communities : This new BREEAM scheme helps planners and
developers to improve, measure and independenttifycehe sustainability
of development proposals at the planning stage.

* BREEAM Other Buildings : can assess buildings that fall outside the
standard BREEAM categories, including  leisure  caxres,
laboratories, community buildings and hotels at tlesign stage and post

construction.

« BREEAM International : can assess a single development or BRE can also

assist in creating a BREEAM version for a countryegion outside of UK.

* BREEAM In-Use : is a new scheme to help building managers reduee t
running costs and improve the environmental peréome of existing

buildings.

Each of the assessment tools can be used at diffstgges of the building’s life,
indicates which version can be used at which st&®REEAM Design and

Procurement (D&P) can be used during the desigrestda refurbishment project or
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for a new build or extension project. The Post @aicsion Review (PCR) is carried
out once the construction is complete to verify P assessment. The Fit Out
assessment is carried out during major refits aftexg buildings and a Management
and Operation (M&O) assessment is carried out sesss the performance of a

building during its operation (Table 3.3).

Table 3.3:Breeam assessment tools during building’s life

D&P PCR Fit Out M&O
Offices 0 0 0 )
Schools ° °
Retail 0 0 0 0
Industrial 0 0
Prisons 0 )
Healthcare 0 0 )
Courts 0 )
Multi — Residental ° 0 )

BREEAM is used all around the world and can be usmdassess a single
development or a portfolio of developments bothhimit and across national
boundaries. BREEAM has a particular benefit in tihatan be readily adapted to

local regulation and conditions.

Specific versions of BREEAM are available for th&,Uthe Gulf and Europe.
BREEAM schemes can also be tailored for use for gggcific country or region,

and will address the following:
- categories of environmental issues
- environmental weightings

- details of the construction methods, productsraaterials
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- references to local codes, standards and goatiggayuides

There have been more than 100,000 buildings asitily BREEAM of which 1358
are non domestic buildings. There are currently enttan 500,000 buildings
registered of which 3177 are non domestic buildinfsere are a total of 1473

registered assessors operating within 820 liceassdssor organisations.
3.4.2.1BREEAM Assessment information

BREEAM asseses the performance of buildings ifdhewing key areas :

* Management :Overall management policy, commissioning site nganaent

and procedural issues.
* Health & Wellbeing : Indoor or external health and wellbeing.
* Energy : Operational energy and carbon dioxgRies
e Transport : Transport related carbon dioxide and located atedlfactors.
* Water : Consumption and water efficiency .

* Materials : Environmental implication of building materialsacluding life —

cycle impacts

 Land Use & Ecology : Green fields and brown fields sites and ecological

value conservation and enhancement of the site.

* Pollution : Air and water pollution issues.

3.4.2.2Score calculation and certification rating

The BREEAM methodology calculates an environmerdaihg by awarding points,

or credits, for meeting the requirements of seoksriteria that, if complied with,

would result in a reduction of the building’s ndgatenvironmental impact and an
increase in its environmental benefits. Each ofdhieria is usually worth a single
credit except where there is a large variatiorhm performance of buildings which
meet the requirements of the criteria. For exani@duction in CO2 Emissions is
assigned 15 credits awarded on a scale which ronsdne credit for a building just
above the minimum level required to meet UK BuitgiRegulations, up 15 credits
for a building which has net carbon emissions obze
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The criteria are grouped into issue categories Wwhie Energy, Water, Materials,
Transport, Management; Health and Wellbeing, Las®l & Ecology, and Pollution.
Each of these environmental issue categories ightesl according to the perceived
importance of the environmental issues that thdisecaims to address. The
weightings are applied to the percentage scoredch issue category. Once added
together this gives the environmental score (FiGuég.

v Management

v'Health and
Wellbeing —

l

v'Energy
v'Transport

M[> BREEAM
. RATING

l

Environmental Weightings

v'Materials

v'Land Use and
Ecology

Assesment credits
Issue Category Scores

4
| SINGLE SCORE

v'Pollution

Figure 3.6: Breeam Score Calculation
The BREEAM rating is then awarded based on theesachieved. There is some
slight variation between the rating bands for easfsion but the majority of ratings

are awarded on the following scale (Table 3.5)

Table 3.5 Breeam Certification Rating

Pass 25%
Good 40 %
Very Good 55 %
Excellent 70 %
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The issue category weightings were set followingoasultation with a variety of
construction industry stakeholders including acadsm construction industry

professionals, lobbyists and scientists.

3.4.2.3Assessment process

BREEAM assessments are carried out by licensedssmse BREEAM trains,
examines and licenses organisations and individtal$elp design teams (or
facilities management companies) gather the ap@tepdata and to carry out the

assessments.

The cost of becoming a BREEAM assessor is £9508@1® complete the training,
plus approximately £2500 ($4964) for a BREEAM ddficlicence. The maximum
recommended cost of £10,000, for a very large ptdje be BREEAM assessed,
makes it difficult to justify unless an individuddas already got some clients

requiring a BREEAM assessment.

For each assessment, the assessor produces a oafioming the development’s
performance against each of the criteria, its dvemre and the BREEAM rating
achieved. This report is sent to BREEAM who revithe report using a strictly
defined quality assurance process. Once a repsrsunecessfully passed the Quality
assurance process, BREEAM issues the client witiertificate that confirms the

development’'s BREEAM rating.

All aspects of the BRE’s operation of BREEAM arecradited under 1ISO9001.
Assessors qualified to deliver the BREEAM assess$snare also covered under a
UKAS accredited competent persons scheme. In addithe operations relating to

the certification of the

BREEAM buildings versions are also covered underASK(the United Kingdom

Accreditation Service) accredited product certiiima schemes.

The time an assessment takes to complete variesdag to the agreement between
client and assessor, and the fee can vary betw2@0& and £10,000 ($3971-
$19857). There is also a QA / certification fee ethis paid, through the assessor, to
BREEAM. This fee varies, between £740 and £15001§91$2979), according to

the size of the building being assessed.
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Once the assessment report is submitted to BREE&Mqbality assurance and

certification it will take 15 working days for thguality assurance checks to be
carried out. If the report is complete and the ss®ent correct a BREEAM

certificate is sent directly to the client. If reMns are required a feedback form is
provided to the assessor stating the changes eefjunce resubmitted to BREEAM

the report will then be reviewed within 5 workingyd.

During the assessment process BREEAM provide stppdine assessors. Providing
help in interpreting the criteria and setting poEr@s, where necessary. A dedicated
email address and phone line ensures that assesseise a response within 48
hours of submitting a query. An extranet providddigonal guidance for assessors
on frequently asked questions, process updatespaamdents that have been set

that have a bearing on subsequent assessments.

In order to become a BREEAM assessor an individuat complete the training at
a cost of £950 ($1886). Once the exam and testssemt have been successfully
completed the BREEAM assessor must pay a furthe®@@2$4964) for a BREEAM

offices licence.

3.4.3 Comparison of LEED and BREEAM

The rating of buildings in terms of environment&rformance has been growing
rapidly over the last decade using systems like BR® in the UK and LEED in the
US. In the UK, BREEAM may be incorporated into thelding regulations by 2019
in line with the push towards building and livingora sustainably. However, as
these systems develop around the world, developeds architects are currently

facing a very difficult decision in choosing whiohe to use.

Choosing an environmental-performance system fproposed building is a very
difficult decision to make; a wrong choice has repssions to both project cost and

design quality.

A right decision, however, can dramatically improve design and quality of a

building, as well as its environmental impact amel lhealth of its occupants.

Rating the environmental performance of a buildmgecessary to ensure that its
green credentials incorporate both the visible smwikible elements that make it

‘green’. Visible green methods, sometimes descrilasd ‘eco-bling’, such as
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photovoltaics, are clearly evident on a buildingwever, invisible methods like
energy efficiency are often more important and caly be identified and recorded

by rating or certification.

Both BREEAM and LEED assess buildings against eewahge of environmental
and sustainability issues covering a number ofgmates. For each issue, one or
more ‘credits’ are available when specific levels performance or process are

achieved.

Overall, the total number of points or credits afed determines the final LEED or
BREEAM score, which results in a rating, rangingnir Pass to Outstanding for
BREEAM, and Certified to Platinum for LEED.

Here we can summarise some basic differences élawb(Table 3.7) :

% Buildings outside the UK can be assessed using BREternational,
which is tailored to suit local circumstances. AHFAM International
assessment relies on the BRE setting up a listiria specifically for
the project, or for series of projects which hawmilar characteristics. It
is carried out byan accredited assessavho then submits a report to the
BRE for Quality Assurance, resulting in a ratingtsas Pass, Good, Very
Good, Excellent, or Outstanding and a BREEAM ciedik.

s The LEED scheme has been inspired by the othernmsheancluding
BREEAM. Unless a country-specific LEED system iplace, the LEED
US Criteria are used for any country in the woilde LEEDAccredited
Professional (LEED AP)gives support and guidance to the Design Team
on LEED issues, but the LEED certification is paed by independent,
third-party verification from th&/ SGBC.

% BREEAM has over 110,000 certified buildings, mosgt which are
residential projects. Although the USGBC is a laogganisation, fewer
than 2,000 buildings, (mostly commercial), haveusiel LEED rating.

% As an other important difference, If we try to tiite LEED credits into
the BREEAM UK categories, such as water, energiuian, air quality,
ecology, use of land and transport; we will findt othat LEED gives
slightly more importance to the occupant’s healtid @omfort, while

BREEAM would tend to be more focused around envirental impacts.
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Overall, the weightings are comparable, but theaileif the criteria
differs significantly. The criteria for both systemely extensively on

regulations, guidance and third-party standards.

As the two methods use different standards, thé ttaat a credit is
achieved in one method won’t guarantee the equivdleing achieved
with the other. So a building that receives a TBiREEAM International

rating may score relatively poorly at LEED, andesersa.

Overall, as regulations in the UK are tougher thathe US, the criteria
from BREEAM UK may be slightly more onerous thaattbf LEED and
this difference may be reflected in BREEAM Intefoatl to some

extent.

However, BREEAM International uses local guidancegulations,
climatic distinctiveness and environmental priesti so ultimately it is

very likely that its criteria are easier to compligh than LEED.

And, for many major LEED credits, American standafor heating and
energy must be used along with imperial units,h&donversion of these

measurements makes the process more complex amliard

There is very little information about the constroe cost implications of
pursuing LEED or BREEAM for international projectsAdded
construction costs will depend on how the registahdards compare to
the assessment standards. And where, for exammiee sources give
added costs of 3 to 8 per cent of construction scdst LEED
accreditations, one could expect that these mighsignificantly higher
should the system be applied to a non-US countris may partly be due
to building regulations being disparate (for exaemh relation to energy
performance). The other added difficulty is thatp@y processes,
contractors and suppliers may not be familiar omapaeld to the
requirements, or there may be a lack of green imgjlgoroducts. As
BREEAM International is bespoke to each countrys gxpected that the
added cost may be equal or possibly lower thandh&EED despite a

higher level of environmental performance.
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Table 3.7 Comparison of LEED and BREEAM

BREEAM

LEED

OTHER BUILDINGS,
COURTS, ECOHOMES,
HEALTHCARE,
INDUSTRIAL,
INTERNATIONAL,
MULTI-RESIDANTIAL,

HOMES, NEIGHBORHOOD
DEVELOPMENTS,
COMMERCIAL INTERIORS,
CORE&SHELL, NEW
CONSTRUCTION, SCHOOLS,
HEALTHCARE, RETAIL,

PRISONS, OFFICES, EXISTING VERSIONS
RETAIL, EDUCATION, | BUILDINGS&MAINTENANCE

COMMUNITIES,

DOMESTIC
REFURBISHMENT

MANAGEMENT SUSTAINABLE SITES WATER
HEALTH& WELLBEING EFFICIENCY
ENERGY&TRANSPORT | ENERGY&ATMOSPHERE
WATER  MATERIALS | MATERIALS&RESOURCES KEY AREAS

& WASTE LAND USE &
ECOLOGY POLLUTION

INDOOR ENVIRONMENTAL
QUALITY
LOCATON&LINKAGES
AWARENESS&EDUCATION
INNOVATION IN DESIGN
REGIONAL PRIORITY

(ISSUE CATEGORIES)

APPLIED TO EACH ISSUE
CATEGORY (CONSENSUS

ALL CREDITS EQUALLY
WEIGHTED, ALTHOUGH THE

BASED ON SCIENTIFIC / NUMBER OF CREDITS WEIGHTINGS
OPEN CONSULTATION) | RELATED TO EACH ISSUHS
WEIGHTING
PASS/GOOD /VERY | CERTIFIED /SILVER / GOLD / RATINGS
GOOD / EXCELLENT / PLATINUM
OUTSTANDING
TRAINED ASSESSORS USGBC ASSESMENT
ANNUAL AS REQUIRED UPDATE PROCESS
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Table 3.7 Comparison of LEED and BREEAM (continuing)

BREEAM LEED
93% 86% COMPOUND ANNUAL
(1998 — 2007) (2002 — 2007) GROWTH RATE
110808 1823 NUMBER OF UNITS
CERTIFIED
109450 540 DOMESTIC
1358 1283 NON — DOMESTIC

£2000 - £10000

($3971 - $19857)

UP TO £37770

($75000)

ASSESSMENT / COLLATION
FEE

*

£740 - £1500

($1469 - $2979)

£1133 - £11331

($2250 - $22500)

CERTIFICATION FEE

FREE

£252 ($500)

COST OF CREDIT APPEALS

FREE / UNLIMITED
NUMBER

£111 ($220)

UNLIMITED NUMBER

CREDIT INTERPRETATION
REQUESTES COST /
ALLOWANCE

ESTIMATOOR TOOLS ARE
AVAILABLE FREE OF
CHARGE. GUIDANCE IS
CURRENTLY ONLY
AVAILABLE TO PEOPLE
WHO ATTEND THE
TRAINING COURSES

THE TOOLS ARE AVAILABLE
FREE OF CHARGE AND
TECHNICAL GUIDANCE IS
AVAILABLE FOR

£100 ($200)

AVAILABILITY OF
ASSESSMENT
INFORMATION

Note : Amounts shown in this table are in £ sterling é0& $) using the following
exchange rates€£0.50360 = US$1, £0.40311 = AUS$1, US$0.80045 = &S

* Assessment costs for different schemes may inelgeng tasks. This makes it

difficult to make a direct comparison.
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3.5 Evaluation

While green building rating systems are prolifargtaround the world, and within
individual countries, real estate developers gfilbre them in favor of development
as usual. This recalcitrance systems, in part, feotack of willingness to change,
and because many markets are not demanding thaedhestate industry change.
The problem comes down to lack of knowledge. M@sigte are unaware that green
building standards exist, and they do not undedstahy they are important, or

which standards are superior to others.

Compounding these problems are the lack of a glaledinition of what truly

constitutes a green building, and the lack of @ajlosaluation system to measure
accurately a green building’s performance. Greeltimg rating systems themselves
are a problem. Some of them are not rigorous enooitiers are too complicated.
Similarly, many supposed green building rating eys focus solely on one or two

aspects of green building development, primarilgrgg efficiency.

These drawbacks, however, are only slowing notpstgpthe advance and growing
importance of green building around the world. Mared more users from office
tenants to homebuyers are demanding buildings thaet basic sustainable
standards. More and more cities, states, and rtigovernments are mandating
basic green standards. Real estate markets noveweeding green buildings with

higher rents and sales prices.

Finally, before very long, green building standamddl be the norm, not the

exception, in many nations around the world. Aras a conclusion; where there is
not a national green building rating systeBREEAM International is a serious
contender to LEED and quite possibly the betteroopin achieving greener, high-

quality buildings in green real estate developnpeajects.

After an overview on green building movement of Kay in the next section,
BREEAM option is analyzed more detailed on the edderzurum Shopping Center

supporting this section’s final evaluation.
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4. AN ASSESSMENT FOR TURKEY AND THE CASE OF ERZURUM
SHOPPING CENTER

4.1 Introduction

Turkey's building industry has recently been in ragess of rapid development.
Commercial high-rises are increasingly advertisigigen” and green building case
studies are growing. Government policy is becormmgyye aligned with Turkey’s
energy deficit and external pressures further eragmienvironmentally responsible
development. Also, international investors and poofits are importing an

environmentally conscious methods to some of Tuskkigh-profile developments.

In this section, current status of green buildingTurkey will be analyzed in the

scope of thesis. Moreover, Breeam option, whiathissen in the previous section to
apply if there is not a national green buildingaiglyzed to find out the benefits and
obstacles for Turkey in the transition period aveloping a national green building

rating system.

4.2 Green Building Movement in Turkey

Turkey has dynamic economic development and rapglifation growth. It also has

macro-economic, and especially monetary, instgbiline net effect of these factors
is that Turkey’s energy demand has grown rapidhyost every year and is expected
to continue growing. The domestic share of totargy consumption is 37%, and
between the years 2000 and 2010, the cost for demulergy will be approximately

55 billion US$. The government has been planninmg8ft? of this amount as an

investment. Considering the country’s economic d@wrk, Turkey must come up

the plan which reduces the share of fossil fuelsy(ia, 2007).

36% of energy used in Turkey annually is for the binids (Keskin, 2008). The
largest amount of carbon dioxide emissions in Turkemes from the burning of

fossil fuels for buildings (Figure 4.1).
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This makes buildings the single highest contribtitothe greenhouse gas emissions
that cause climate change as well as locationsoafesof the most effective

opportunities to reduce these emissions.

Energy Use

5%

5%

1% 36%  m Buildings

® Industry
Transport

B Agriculture

m Others

33%

Figure 4.1 :Relative Shares in Turkey’s Energy Use (sourceski, 2008)
In this context, green buildings obviously will text the use of other forms of
energy, especially fossil fuels as particulates gneggnhouse gases in the country. In
order for building industry to reduce CO2 emissjowe need to build green and

retrofit to make existing buildings green.

Green building in Turkey has reached an unprecedepieak in many ways.
Unheard of several years ago, how major commengaklopments advertise an
awareness of environmental issues, or a designigednon sustainable principles.
Malls and major office developments are engagingreen retrofit processes. These
recent developments, however limited, signal theaeee of green building into

Turkey’s mainstream building industry (Erten, D0O02).

Turkish Green Building Association has been esshblil with intentions to be a
Green Building Council (GBC) in October 2007. Thssa@ciation has been lobbying

on green buildings since then.

Turkey’s green building industry exists in a nexdfisnarket forces like commercial

sector, national governments, academia, and teagyol
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4.2.1 First Practices of Green Building Movement

Not all green buildings in Turkey are class-A pndigs, nor are they recently built
(Erten, D., 2009). The METU Solar House in Ankdrailt in 1975-6, is Turkey’'s
first green building case study (Figure 4.2).

Figure 4.2: METU Solar House in 1995 (source : Url-9)
Several solar houses followed, including Cukurovaversity Solar House and the
(MTA) Solar House in 1981, the Greater Ankara Mipatity Solar House in 1993,
TUBITAK National Observatory. Guest-House and threiyes Active Solar House
in 1996.

Figure 4.3 : Diyarbakir Solar House ( Source : unknown)
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The Diyarbakir Solar House, sponsored by the DighirbMunicipal government in
2008, shows a recent continuation of this trenduyfé 4.3). The houses use a variety
of solar technologies such as direct-heated veiotilair, solar flat-plate collectors,
photovoltaic cells, and passive solar heating syste

Besides the METU example, they were all built tepthy the potential to use solar
energy in Turkey’s residential development (Hepbasl al. 2004).

More holistic approaches to green building candaamél as well. The Eco-Center at
Kerkenes was originally founded as a research sutfs a nearby archeological
dig. Francoise Summers, a member of the Middle Easinical University’s faculty
of architecture, developed the site into severdtimgs in 2002 (Figure 4.4).

Figure 4.4: Eco Center at Kerkenes, Sorgun; Yozgat (200&8)r¢e : Url-9)
METU students and local entrepreneurs use theitfaddr studying sustainable
building techniques, low-tech uses of renewablerggneand local economic
integration. Nevzat Sayin, one of Turkey's mosipezsed architects, also designed
locally-sensitive buildings for the town of Yhey in 1997. While they are not
advertised as “green,” the modern summer homesetestlly and urbanistically fit

into the fabric of the traditional town.

Furthermore, in both high cases the structures bané with locally supplied
materials and knowledge, and traditional buildieghiniques. By these standards,

their environmental sustainability can be consideom par with many of their
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modern commercial counterparts. There is also anHtglding designed by HAS
architecture to be built at Istanbul Technical Wmsity Maslak Campus in 20009.
This project works on the “zero energy” principléhe building is planning to apply
for an international green building certificatioystem (Figure 4.5)

Figure 4.5 :istanbul Technical University Maslak Campus in 2009
(source : Url-10)

4.2.2 Commercial Sector Buildings

Commercial buildings are taking the lead in greemdmng movement. But, the
recent development of green building in the Turkesimmercial sector has been
closely tied to the international community. Asexample, two of Turkey’s largest
retail developersMetro and the Dutch-baseBREDEVCO, have corporate-wide
sustainability policies. REDEVCO Turkey has develdf its first two shopping
center developments in Turkeysordion Shopping Center which is being
developed in Ankara, Turkey's capital and secomndést city (Figure 4.6). And
Erzurum Shopping Center in Erzurum, the largest city in the Eastern Anatol
Region opened their doors in the second half 0B200@ improve energy efficiency
and to promote green design, both the Gordion hadstzurum Shopping Centers,
designed and developed according to BREEAM stasdard
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Figure 4.6: The Gordion Shopping Center in Turkey which h&R&EAM
certificate. (source : Url-11)

Also, construction companies lilBOYAK, ZORLU, TEKFEN andECZACIBASI
are developing green building policies. For examglnilever has Unilever
Umraniye Office, the first LEED certified project in Turkey. Unier's 10.000 m2
office in Umraniye-Istanbul has been designed pellfEED criteria.

Figure 4.7: Turkey’s first LEED Certificated Office BuildindgJnilever Umraniye
(source : Url-10)
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The project included rainwater harvesting whichpkdl achieve over 40% water
efficiency for the project. High efficiency HVAC agpment has been used together
with fully automated lighting control system witkerssor which resulted in a
calculated energy savings of over 30% comparedtwventional offices. Unilever
has also aimed to provide its workers a more hgativironment by maximizing
Indoor Air Quality levels and allowing them to stee outside from their work
stations (Figure 4.7)

Furthermore, Tekfen OZ Levent Office Building, with the integration of LEED
criteria into the design, the building envelope &MAC system design have been
considerably improved to maintain maximum enerdiciehcy. The construction
continues in this 16.000 m2 office building thashexemplary green applications
(Figure 4.8).

Figure 4.8 : Tekfen Oz Office Building in Levenistanbul; LEED certified Office
building (source : Url-12)

Also, Turkish-owned Kanyon Mall both won the 200@y€cape Architectural
Review Award and employed the London-based firm &RWhich specialized in

advanced green engineering, as project engineers.

These developments indicate that “green” designogredations are achieving cache

for both building owners and potential buyers alike
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4.2.3 Goverment Policies

As a political entity, Turkey first engaged with tBavironment in 1978 with the

establishment of the Undersecretariat for the Emvirtent. Five years later, the 1982
Constitution included the “right to live in a héalt balanced environment,” and in
1983, the first Environmental Law was passed. S#venvironmentally directed

laws followed, including regulations on pollutiomcathe Mass Housing Law of

1984.

Then in 1992, responsibility for Turkey’s environmt&d management was given to
the new Ministry of the Environment, which still ists today. A key piece of
legislation was the Environmental Impact Assessmaat of 1992, requiring

municipal approval of all public land developmenGenerally, however,

development interests have trumped the environrherient of this law (Calguner

1999).

Recently, regulations for Turkey’s accession i@ EU have increased incentive on
environmental reform, though little progress hasrbdound (Turkey Progress
Report). Another motivating factor for green builgiand environment came from
the UN-HABITAT Il forum, held in Istanbul in 199@his international event was a

watershed for ideas on improved urban habitat anldibg.

Turkey’'s energy dependence and the need for ereffipyency has also prompted

regulatory and rhetorical changes in the name efggnefficiency law in 2007.

In 2008, the central government finished implenrentnsulation requirements for
both commercial and residential buildings. One maddercent compliance would
be expected to save billions of dollars and 70%hef country’s heating energy.
Though not directly related to the environment, g&rthese measures to represent an

advancement of the building industry (Erten, DQ20

4.2.3.1Energy Efficiency Law

The Energy Efficiency Law was enacted on May 200Qive a new impulse to

energy to energy efficiency.

The objective of this law is to increase the eéiti use of energy and energy
resources for reducing the burden of energy casth® economy and protecting the

environment. This law comprises organization, ppals and procedures in order to
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increase the energy efficiency in industry, elealripower plants, transmission and

distribution systems, building, and transport sexto

The main components of the Law are:

v' To set up an administrative structure (the estaiient of an ‘Energy

Efficiency (EE) Coordination Board’, with respondily to implement,
supervise and coordinate the energy efficiency viiets of relevant
organisations and mechanism for energy managemadt efficiency

services;

To increase energy efficiency awareness throughggneonservation week,

the media, training in schools, competitions, etc...

To promote energy efficient equipment and vehicles;

To supply financial support to energy efficiencyojects and enterprises

through voluntary agreements.

The Law also states that Energy Managersshoulddigreed in industrial and
commercial enterprises and buildings(which haveedam level of annual

energy consumption).

In addition, energy labelling/energy usage idecuifion for efficient energy
use, a “Building Energy Performance Certificate”llwie issued by the

Ministry of Public Works, especially for largerilalings.

4.2.3.2Recent Regulations Related to Buildings

Some implementing on Energy Efficiency Law wereistied during the year of

2008. Some major regulations related to buildingsbelow:

April 14, 2008 (As a secondary legislation of dividg heat expenditures
in buildings) :
v Individual heat meters application for the buildingaving central

heating systems
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October 25, 2008 (As a secondary legislation on measing energy
resources and energy efficiency on energy usage) :

v Appointment of Energy managers for services andipuiuildings

with a minimum construction area of twenty thousagdare meters
or with an annual energy consumption of five huddiee (for public

building the limits is decreased by half).

v The Mass Housing Administration shall primarily bza the

possibilities of using cogeneration and heat puygiesns and solar
energy in mass housing projects. The applicatiaiserceeding ten

percent of house cost shall be carried out.

v" In opening mass housing areas to settlement, Mualities and Mass

Housing Administration shall give priority to reg® where central
and local heating and cooling is possible througdhal power plant
waste heat and shall take necessary measure fordstabution

infrastructure plans.

v' Measures for increasing energy efficiency at boddiand enterprises

belonging to the public sector is also defined \hiils regulation

December 5, 2008 (As a secondary legislation in egg performance in
buildings) :

v' For more efficient buildings, minimum performanceiteria

concerning the architectural design, heating andtmoling,
equipment, insulation requirements, materials,tetat installations,

lighting and control will be implemented.

v Establishment of energy certificates calléBuilding Energy

Performance Certificates” which will contain information on the
energy requirements, insulation features and efiicy of the heating
and/or cooling systems of a building as well askibi#ding’s energy
classification for use during selling, renting owreer transferring
(Figure 4.9).
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Figure 4.9 :Building Energy Performance Certificate in Turkey

4.2.4 Education and Research

Turkey’s educational sector also has a limited fmatductive investment in green
building. The faculty at Istanbul Technical Univgrs now part of the Sustainable
Energy Research Group (SERG), has researched emdéfigiency and passive
conditioning strategies since the 1950s. Their wardw includes building
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technology research laboratories and pairing withparate partners such as the
Kanyon Mall to research energy modeling techniques.

Turkey’s other major technical school, the Middiestern Technical University, has
also long inquired into sustainable design. StuslahtMETU built the Ankara Solar
House in 1975, and current research tracks in tlohiecture Department include
“Architecture and Environment” and “Sustainable Witecture: Green Design,
Community Design and Universal Design in Architeett While the specific

research inquiries may be mixed, it is clear tha thetoric and agenda of
sustainable architecture are being incorporated sime of Turkey's highest

academic institutions.

4.3 CASE STUDY: Erzurum Shopping Center (An Analysis ofTurkey’s First
Breeam Certified Building )

Erzurum Shopping Center is the first green shoppamgre andhe first building in
Turkey to be certified by BREEAM, which received &Very Good” rating and
will also applied for a BREEAM in Use certificat®, ensure that the environmental

performance of the building is continuously imprdve

The centre was developed by REDEVCO which is a IDbtsed real estate
development company. And, it will partly generé@gown on-site energy. Waste
heat will be used for heating and cooling, resgltin lower CO2 emissions than

other shopping centers in Turkey.

In this part of the section, after an overview otzutum Shopping Center’s general
information, Breeam assessment is analyzed to linéerystem’s framework to find

out the benefits and obstacles for Turkey andsib &loncludes with the findings of
case study to determine the requirements and tthevapgs for adopting a national

green building rating system.

4.3.1 General Information About the Project

Redevco Turkey has developed Erzurum Shopping €emtihe centre of Erzurum.
Erzurum province is the largest province at a pajpah of 785.000 in Eastern
Anatolia and functions as the central administeatistrict for the whole of eastern
Turkey (Figure 4.10).
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With its longest high volumes of winter tourismdathese are likely to increase as
Erzurum prepares to host the 2011 Universiade W@tgmpics. The Erzurum
Shopping Centre is opened ori'2if October 20009.

Figure 4.10 :Erzurum province in Turkey (source : Url-11)
* Location and Accessibility :

Erzurum Shopping Centre is situated about 1 kmhsotthe city centre (Figure
4.11). The site is close to both Ataturk Universityd districts of dense residential
development and to Palandoken with an easy aco@ssairport (Figure 4.12).

Figure 4.11 :Location of Erzurum Shopping Centre (1)
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Figure 4.12 :Location of Erzurum Shopping Centre (2)
The site is on the main Yavuz Sultan Selim Boulevadd adjacent the Slakzade
Mosque (Figure 4.13). It is within walking distanafenearby residential areas, while
neighbor provinces can easily reach the shoppngre by car or public transport. It
is also on a key bus route serving the city cemine railway with bus stops

immediately alongside the mall. The city is alsoved by international road links
and has an airpot.

Figure 4.13: Accessibility of Erzurum Shopping Centre
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The site was previously undeveloped but used aagscarea for building materials

and for the repair of motor vehicles. It had beemmarked by the municipality for a
major retail development

Figure 4.14 :Land View of Erzurum Shopping Centre

* Building Details, Type and Size :

The Erzurum concept was designed by Redevcondbpts)-house concept team of
REDEVCO, and incorporates new installations to nileetatest energy efficiency

requirements. The architecture was designed jobytlZhapman Taylor Architects
and Redevconcepts.

Figure 4.15:An inside view from Erzurum Shopping Centre
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Two entrances along the main road give accessée thvels of retail on top of two
levels of parking. In the interior, natural stom®od and steel have been used. Three
squares, each with their own identity and coloakehbeen created within the centre.
The biggest of these holds the food court, paithddd from the outside by glass
windows offering a panoramic view (Figure 4.15).

It includes two levels of basement car parkingasement level hypermarket, ground
and first floor general retail and a top floor withntre management offices and a

multi — screen cinema .

The Erzurum Shopping centre houses the regiorssdind biggest hypermarket
Carrefour, the biggest cinema complex Cinebonus tlad biggest electronic market
Teknosa as an anchor. And some other key tenatBayner Department Store,
LC Waikiki, Nike, Intersport, Koton, Benetton, Pleyuse and Burger King.

Enclosed parking facilities, directly under the gpimg centre and equipped with the
latest features, offer 1,200 parking spaces. Thtaf area is 48,000 m2 and the
gross leasable area is 32,000 m2 (Table 4.1).

Table 4.1:Size of Erzurum Shopping centre (source : Url-11)

Gross Leasable Area 32,000 sgm
Retail 20,500 sgm
Food Court 1,200 sgm
Carrefour 8,000 sgm
Cinebonus 2,300 sgm
Retail Units 130 units
Parking 1200 plc

Total investment cost of Erzurum Shopping Centre/0s000.000 € (euro) and,
according to the explanation @ker Aydin from Redevco Turkey, green premium
cost of the project is totally 3.200.000 euro.
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It is also parallel to the ratio which is giventire second section of the thesis in part

of financial benefits.

4.3.2 Building Performance ( BREEAM)

The Erzurum Shopping Centre, Turkey for Redevcobegesn commissioned to carry
out aBREEAM Retail (2006), Design and Procurement assessment. Assessment
categories ar&lanagement, Health and Wellbeing, Energy & Transpot, Water,
Materials and Waste, Land Use and Ecology, Pollutm According to this, an
environmental weighting is applied to the scordsieaed under each category , as
shown in below(Table 4.2), in order to calculate the final BREEA®dore for
Erzurum Shopping Centre.

Table 4.2:BREEAM Retail 2006 Score Calculation Weightings téerzurum
Shopping centre (source : Url-11)

ISSUE CATEGORY ISSUE WEIGHTING
Management 0.15
Health and Wellbeing 0.15
Energy -
Transport -
Energy & Transport 0.25
Water 0.05
Materials and Waste 0.10
Land Use and Ecology 0.15
Pollution 0.15

The weighting factors have been derived from cosisebased research with various
groups such as government, material suppliers abbyists. The research was

carried out by BREEM to establish the relative imaoce of each environmental
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issue. The BREEAM rating bands used by BREEAM 2@8#ail Scheme, for

Erzurum Shopping Centre, are as follows (Table 4.3)

Table 4.3:BREEAM Retail 2006 Certification Ratings for Erman Shopping
centre (source : Url-11)

BREEAM Rating

Unclassified <25
Pass >25 - <40
Good >40 - <55
Very Good >55 - <70
Excellent >70

4.3.2.1Score Calculations

Erzurum Shopping Centre currently achieves a saireb5.07% against the
BREEAM Criteria BREEAM Retail 2006, Design and Procurement assessment).

This translates into an overall BREEAM ratingusry Good.
Table 4.4 below illustrates how the BREEAM score haen calculated .

Table 4.4:BREEAM Score Calculation and Score for Erzurum Sinog Centre

. : Environmental Percentage section O\{erall

Overall Credit Allocation s : . Weighted
Weighting credits achieved p
ercentage

Management 15% 50,00% 7,50%

Health & Wellbeing 15% 81,82% 12,27%
Energy - 64,00% -
Transport - 66,67% -

Energy & Transport 25% 64,52% 16,13%
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Table 4.4: (continued) BREEAM Score Calculation and Score ferzurum
Shopping Centre

Overall Credit Allocation Environmental  Percentage section V\C/)evie[latlgd
Weighting credits achieved 9
Percentage
Materials 10% 33,33% 3,33%
Land Use & Ecology 15% 33,33% 5,00%
Pollution 15% 50,00% 7,50%
Totals 55,07%

In Breeam, as it is mentioned in the previous seabf the thesis, score calculations
are made according to issue weightings (environatemteightings) for each
category and from here, overall weightings are wated to reach the final score

(totals of overall weighted percentage for eaclkegaty).

Figure 4.16below shows the overall assessment performaneé\te

30%

25% -

20% -

15% -

10% - M available

M achieved

5% -

0% -

Figure 4.16 :Overall Assessment Performance for Erzurum Shoppaergre
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4 .3.2.2Detailed Assessment Information

In every issue category, there are different sutbinga related to main issue aim.
And every subheading has different credits to aehhhe following part summarizes
both achieved and not achieved credits in geneitll subheadings and gives the

each issue’s score for Erzurum Shopping Center.

In Appendix.1, only the achieved credit requirements and the métion that has

been provided related with Erzurum Shopping Cerdigainst each credit to allow
the appropriate number of credits to be awardegivisn in to support and analyze
the ability of implement for a BREEAM case optiomave there is not a national
green building system as it is given in the thedtsn’s final evaluation.

At the same time, BREEAM detailed assessment irdtion disentangle the market-
based and competitive nature of the systems froenrtthes these systems may
eventually play in the development of a nationakegr building system and
regulating standards.

« Management:

Management has9 subheadings which are Commissioning, Considerate
Constructors, Construction Site Impacts, EnvirortalefResponsibility, Building
User Guide, Building User Education, Environmen®tlicy, Environmental

Purchasing Policy, Environmental Management System.

In Management, there at® credits availableand 8 credits have been achieved at
a 50% score(Table 4.5).

Table 4.5:Management Assessment for Erzurum Shopping Centre

Management Credits Credits
available achieved
M1 Commissioning 2 2
M4 Considerate Constructors 2 0
M5  Construction Site Impacts 4 2
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Table 4.5:(continued) Management Assessment for Erzurum Shgppentre

Management Credits Credits
available achieved
M7  Environmental Responsibility 1 1
M12 Building User Guide 1 1
M13 Building User Education 1 1
M18 Environmental Policy 1 1
M19 Environmental Purchasing Policy 1 0
M22 Environmental Management System 2 0
Total 15 8

* Health and Wellbeing :

Health and Wellbeing ha8 subheadingswhich are Daylighting, High Frequency
Lighting, Internal & External Lighting Levels, Imal Air Pollution, Indoor Air
Quality, Ventilation Rates, Thermal Comfort, Micrab Contamination, Office

Space.

In Health and Wellbeing, there atd credits availableand9 credits have been
achieved at a 82% scor¢Table 4.6)

Table 4.6:Health and Wellbeing Assessment for Erzurum Shapgientre

Health and Wellbeing Credits available  Credits acleved
HW1 Daylighting 2 0
HW4 High Frequency Lighting 1 1
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Table 4.6:(continued) Health and Wellbeing Assessment fouknn Shopping Centre

Health and Wellbeing Credits available  Credits acleved
HWS5 Internal & External Lighting Levels 1 1
HW9 Internal Air Pollution 1 1
HW10 Indoor Air Quality 1 1
HW11 Ventilation Rates 1 1
HW14 Thermal Comfort 1 1
HW216 Microbial Contamination 1 1
HW28 Office Space 2 2

Total 11 9

 Energy:

Energy ha¥ subheadingswhich are Reduction of CCemissions, Sub Metering of
Substantial Energy Uses, Sub Metering of Areas/iieyna Building Fabric
Performance & Avoidance of Air Infittration, Buildg Services Whole Life

Performance, Lifts and Escalators & Travelling Vwedlys.

In Energy, there ar5 credits availableand16 credits have been achieved at a
64% score(Table 4.7).

Table 4.7:Energy Assessment for Erzurum Shopping Centre

Energy Credits Credits
available achieved

E1 Reduction of C@emissions 15 9

E2 Sub Metering of Substantial Energy Uses 1 1
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Table 4.7:(continued)Energy Assessment for Erzurum Shopping Centre

Energy Credits Credits

available achieved
E3 Sub Metering of Areas/Tenancy 1 1
E5 Building Fabric Performance & Avoidance of 2 1

Air Infittration

E10 Building Services Whole Life Performance 4 2

E17 Lifts 1 1

E18 Escalators & Travelling Walkways 1 1
Total 25 16

e Transport:

Transport hagl subheadingswhich are Provision of Public Transport, Pedestria

Safety, Travel Plan, Travel Information Space.

In Transport, there aré credits availableand4 credits have been achieved at a
67% score(Table 4.8).

Table 4.8: Transport Assessment for Erzurum Shopping Centre

Transport Credits available Credits achieved

T1 Provision of Public Transport 2 2

T6 Pedestrian Safety 1 1

T8 Travel Plan 1 0

T10 Travel Information Space 2 1
Total 6 4
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« Water:

Water hass subheadingswhich are Water Consumption, Water Meter, Majoak.e

Detection, Sanitary Supply Shut Off, Water Recyglilrigation Systems.

In Water, there ar@ credits availableand6 credits have been achieved at a 67%
score(Table 4.9)

Table 4.9:Water Assessment for Erzurum Shopping Centre

Water Credits Credits
available achieved
W1 Water Consumption 3 2
W2 Water Meter 1 1
W3 Major Leak Detection 1 1
W4 Sanitary Supply Shut Off 1 1
W5 Water Recycling 2 0
W6 Irrigation Systems 1 1
Total 9 6

* Materials and waste :

Materials and Waste hd® subheadingsvhich are Materials Specification — Major
Building Elements, Hard Landscaping & Boundary Bectibn, Low Impact and
Varnishes, Re-use of Building Facade, Re-use afiBig Structure, Recycled
Aggregates, Responsible Sourcing of Materials, gresg for Robustness, Storage
or Retailer Recyclable Waste, Compactor/BalerMéterials and Waste, there are

15 credits availableand5 credits have been achieved aBa% score(Table 4.10) .
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Table 4.10:Materials and Waste Assessment for Erzurum Shopgperdre

Materials and Waste Credits Credits
available achieved
MW1  Materials Specification 4 0

— Major Building Elements

MW2  Hard Landscaping & 1 1

Boundary Protection

MW4 Low Impact and Varnishes 1 1
MW5 Re-use of Building Facade 1 0
MW6 Re-use of Building Structure 1 0
MW7 Recycled Aggregates 1 0
MW8 Responsible Sourcing of Materials 3 0
MW10 Designing for Robustness 1 1
MW13 Storage or Retailer Recyclable Waste 1 1
MW16 Compactor/Baler 1 1
Total 15 5

* Land Use and Ecology :

Land Use and Ecology has5 subheadingswhich are Re — use of Land,
Contaminated Land, Ecological Value of Land and téution of Ecological
Features, Impact on Site Ecology and Long Term bhpa Biodiversity.

In Land Use and Ecology, there @ecredits availableand3 credits have been
achieved at a 33% scor¢Table 4.11) .
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Table 4.11:Land Use and Ecology Assessment for Erzurum Shgppéentre

Land Use and Ecology Credits Credits
available achieved
LE1 Re -use of Land 1 1
LE2 Contaminated Land 1 0
LE3 Ecological Value of Land and 1 1

Protection of Ecological Features

LE4 Impact on Site Ecology 5 1
LE6 Long Term Impact on Biodiversity 1 0
Total 9 3
e Pollution :

Pollution has 10 subheadingswhich are Refrigerant GWP — building services,
Preventing Refrigerant Leaks, Insulant GWP, NOx $&mins of Heating Source,
Minimizing Flood Risk, Minimizing Watercourse Pdilon, Renewable & Low
Emission Energy, Reduction of Night Time Light Rdilbn, Noise Attenuation,

Kitchen Wastewater Filtration.

In Pollution, there ar&6 credits availableand8 credits have been achieved at a
50% score(Table 4.12).

Table 4.12:Pollution Assessment for Erzurum Shopping Centre

Pollution Credits Credits
available achieved
P1 Refrigerant GWP — building services 1 0
P2 Preventing Refrigerant Leaks 2 0
P4 Insulant GWP 1 1
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Table 4.12:(continued) Pollution Assessment for Erzurum Shogientre

Pollution Credits Credits
available achieved
P6 NOx Emissions of Heating Source 3 3
P7 Minimizing Flood Risk 2 0
P8 Minimizing Watercourse Pollution 1 1
P11 Renewable & Low Emission Energy 3 1
P12 Reduction of Night Time Light Pollution 1 0
P13 Noise Attenuation 1 1
P14 Kitchen Wastewater Filtration 1 1
Total 16 8

4.3.3 Conclusion of Findings

It is obviously seen in the case of Erzurum Shop@enter, BREEAM is having an
holistic approach to green building in order toiaeh scores from a large scale of
issues like management, land use, ecology or liketon while scoring energy

efficiency and materials although it is importamtt the only focus of the system.

As we can analysis in this case study; projeceisirgg high scores from energy and
transport, health and wellbeing and water subhegadivhile it is getting low scores
from management, materials, land use & ecology @oitlition, parallel to lack of
green building materials which is standardized gliybwithout causing GWP, for
example transport based, or ecological issues maapasolved locally, score rating

even it is a very good rating at overall.

And also, national green building standards arey verportant in adopting or
implementing BREEAM rating system according to omdil strategies instead of
using ASHRAE or CISBE etc. standards usually harthtplement and checkilists,
for example like ASHRAE in energy credits and CISBEtransport credit¢see
Appendix.1).
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As an other important point out that we can analyzthis case study is setting up
BREEAM standards for every new countries or prg@zch time is a seriously huge
undertaking, and this can be also risky to acheetegh score at BREEAM when it
is essential to look at the credits list as eardy pssible even BREEAM is
streamlining the system to make it more efficieptstandardizing elements rather
than starting from scratch each time. It is cleadyy important that this process is
managed well to ensure that objectives for enviremiad performance are

implemented and evaluated throughout the desigrcanstruction of a building.

The case of Erzurum Shopping Center has highligtitedtructure and key elements
of green building rating systems. It has shownitip@ortance of assessment to
determine the depth of sustainability achieved jmmaect, and that without
assessment, initiatives and individual projects ayeve only minimal or shallow

improvements.

It also gives an assessment of the assessmenmsiysédf. This has shown that while
many of the issues and criteria for green building construction are relevant
globally, there are often local or regional sitaai that necessitate specific

requirements.

Evidently, BREEAM International methodology has pegential to be more relevant
to local needs, resulting in a more appropriategteand a system that is easier to

make successful implements.

4.3.4 Benefits and Obstacles for Turkey

Breeam system responds to a tension between tive d@sobjective, scientifically
rigorous and stringent performance criteria with tlesire for practical, transparent,
simple to understand criteria that ask the industryespond to manageable step

changes in practice. Some major benefits of Breeam

* It represent an ‘industry standard’ of what consti$ a green building taking
into account both the desire to improve buildingrfgenance while
recognizing issues of cost and practicality.

e It gives a focus to green building practice. Whase design guidelines
provide a broader range of issues, assessment asetiiee structure and

priority, and as such provide greater strategidcdto the design team. The
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structure and organization ofenvironmental know&edg) proving to be as

important as the individual elements.

e It provides summaries of building performance tlan be used to
communicate to stakeholders. Here, the method bighwthe results are
depicted has a direct bearing on how various pesdioce indicators are used

and understood — and by whom.

« It drives innovation regarding sustainability issusithin the construction
industry, by using rating system encompasses amrallalof issues which
might otherwise be individually dropped or missed.

As any innovation matures and moves through froenghrly adopters to the early
majority, the price of implementing it falls, inrtustimulating more growth (Figure
4.17)
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Innovators  Early Early Late Laggards
2.5% Adopters Majority Majority 16 %
13.5% 34 % 34 %

Figure 4.17 : Adopting and implementing Relation
(source:http://upload.wikimedia.org/wikipedia/comms)/0f/Diffusionofideas.PNG)
On the other hand, there are some obstacles thate renainly to lack of
understanding and awareness of the requiremempieeh building and the ability to
create an integrated and holistic approach.

Although, depth of sustainability achieved is degmnt on, and dictated by, issues
associated with urban form and availability of nniais.
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At this point , it is important to have nationaladegies as legislatives in preventing

market — based subjective approaches can be oskyreal green impact.

But also, national green building standards as la¢gies are very important in
adopting or implementing BREEAM rating system adoog to national strategies
instead of using ASHRAE or CISBE etc. standardsallginard to implement and
checklists (Figure 4.18).

Difficulty keeping ahead of Legislation

1 High Quality Sector

I:] Exemplars

Environmental
assessment
scheme

Building Stock

Environmental performance

Figure 4.18 : Legislations examplar for Turkey
(Source : url-19)
Accreditation schemes need to push the legisl@iandaries, keeping ahead of the
mass market in order to drive innovation. Thisng ceason why requiring
accreditation as a legislative minimum may be aitlad. In order for any scheme to

retain value, it should be hard to achieve. Atubey least there should be exemplar

levels to aspire to attain.

4.4 Evaluation

Turkey’s green building industry exists in a nexofl market forces national
goverments, academia, technology, and politicsréddly, these forces do not equal
more than the sum of their parts. Commercial lingjsl are taking the lead in green

building movement, but they are not enough to makeal impact for reducing
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GHGs. At this point, certification systems like BREM, even only cover a small

portion of the market but play a vital role in madyia real green impact..

Government also needs to raise the bar throughlatgus improvement more
globally. Indeed, new regulatory frameworks willljnéo change energy efficiency
level but, it only focuses one or two aspectsgoden building development,

primarily energy efficiency.

Finally, BREEAM can be a benefical and helpful taol transition period and
successful model as a national green buildingngasiystem for Turkey to employ
when starting a national green building systems.idspiration, motivation, and
reassurance, and also as guidance frameworks favaulocal strategy to achieve a

truly sustainability outcome.
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5. CONCLUSIONS AND RECOMMENDATIONS

This thesis has been written to give the reademalerstanding of the green building
to determine what is required to achieve substiateps towards sustainability in
construction and real estate sector. While theseblean an overview of Turkey and a
focus on case of Erzurum Shopping Centre as tise BREEAM certified green
building in Turkey, the criteria and strategies gl@bally relevant and applicable as
a guiding framework. This conclusion will firstlyivg a synopsis of what was
determined throughout this thesis, and secondlytwhkeuld be required for
implementation green rating systems like BREEAM pieriod of transition and

pathways for adopting a national green buildirtqngasystem.

A green building is one whose structure is desigtedlt, and operated in such a
way that the negative impact to human health aedetivironment will be reduced.
This includes resources used during constructi@ehaperation of the building once
it is completed and it is the best way to movevid in construction sector with its
multiple benefits for real estate developers.

The real estate sector is increasingly aware gdatential in reducing global energy
consumption and greenhouse gas emissions. Theneuarerous benefits of green
building in financial parts including economic vajuboth in terms of rent and in
terms of price. Moreover, distinct groups of cogiertenants now prefer “green”
space over conventional space. Despite this rapith and an estimated value of $
7.4 billion in 2005, green building still remainsiche market, with only 2% market
share in 2005 (NBN 2006).

Green building is the best way to move forward onstruction sector with its
multiple benefits as real estate developers wihigy tmay ignore them in favor of

development as usual sometimes.

This recalcitrance systems, in part, from a lacliiingness to change, and because
many markets are not demanding that the real estdtsstry change. The problem

comes down to lack of knowledge. Most people arawame that green building
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standards exist, and they do not understand why #re important, or which
standards are superior to others.

Compounding these problems are the lack of a glaledinition of what truly
constitutes a green building, and the lack of @ajlosaluation system to measure

accurately a green building’'s performance.

These drawbacks, however, are only slowing notpstgpthe advance and growing
importance of green building around the world. Mared more users from office
tenants to homebuyers are demanding buildings thaet basic sustainable
standards. More and more cities, states, and rtigovernments are mandating
basic green standards. Real estate markets noveweeding green buildings with

higher rents and sales prices.

A segment of investor and tenant market are demagrgtieen buildings but, there no
basis to make objective investment or leasing dwtwss At this point, the need and
the opportunity for real estate sector is :

* Green Building rating systems can answer this need
* They can pull the market towards high performanitbomt subsides.

But, for investors and developers to make welliimfed decisions regarding
investments in green building, more research idege Standardized ratings on
buildings’ quality and a broader adoption of greating systems would help these
efforts as an area where change seems easy andffeasive is in green building
rating systemsin this thesis, it is also provided to enhance taraness of the
systems and determined the pathways to move fori@rdeal estate developers and

other stakeholders.

Green building rating systems and their assessmeviigh is based on green
building standards, are one of the voluntary sohgito define the way. Green
building involves the consideration of many issuesluding land use, site impacts,
indoor environment, energy and water use, lifecyaipacts of building materials,

and solid waste.

The green building rating systems themselves gmmblem. Some of them are not
rigorous enough, others are too complicated. Siigjlanany supposed green
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building rating systems focus solely on one or taspects of green building

development, primarily energy efficiency.

These rating systems enhance the environmentakaess of building practices and
provide fundamental direction for the building isthy to move toward

environmental protection and the achievement ofagebility. They provide a way
of showing that a building has been successful eeting an expected level of

performance in various declared criteria.

Their adoption and promotion has had a major doution to creating a market
demand for green buildings and has significantiftesth the public’s awareness and
perceptions of what building quality is. As withyavpluntary and independent rating
system, it is important to disentangle the marketel and competitive nature of the
systems from the roles these systems may eventpklly in the development of
public policy or a national standard. On an evenader societal level, green
building can enhance our national security by redyour country’s dependence on

fossil fuel imports, for example.

Rating the environmental performance of a buildmgecessary to ensure that its
green credentials incorporate both the visible smwikible elements that make it
‘green’. Visible green methods, sometimes descrilasd ‘eco-bling’, such as
photovoltaics, are clearly evident on a buildingwever, invisible methods like
energy efficiency are often more important and caly be identified and recorded

by rating or certification.

Worldwide, a variety of green building rating systehave been developed around
environmental and energy impacts of buildings. Maayntries have either already
adopted the green building guidelines or are inpiteeess of adopting them. When
applying a green approach to a project, it is gahepreferable to use the local
system. But, where there is not a national greeldihg rating system like countries
Turkey, both LEED US and BREEAM International claimbe usable anywhere in

the world.

BREEAM and LEED assess buildings against a widgeaof environmental and
sustainability issues covering a number of categorior each issue, one or more
‘credits’ are available when specific levels of fpemance or process are achieved.

Overall, the total number of points or credits aed determines the final LEED or
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BREEAM score, which results in a rating, rangingnir Pass to Outstanding for
BREEAM, and Certified to Platinum for LEED.

Finally, before very long, green building standanddl be the norm, not the
exception, in many nations around the world. Anckkehthere is not a national green
rating system, BREEAM International is a seriousiteader to LEED and quite
possibly the better option in achieving greenaghkguality buildings.

Turkey’'s green building industry exists in a nexafsmarket forces like national
goverments, academia, technology, and politicsredtiy, these forces do not equal
more than the sum of their parts. Commercial lnggl are taking the lead in green
movement, but they are not enough to make a rephdinfor reducing GHGs.
Though Turkey’s green buildings are more of a presethan ever, incentives are

needed to make an average going green.

36% of energy used in Turkey annually is for thddmgs. The largest amount of
carbon dioxide emissions in Turkey comes from thenimg of fossil fuels for

buildings. This makes buildings the single highasttributor to the greenhouse gas
emissions that cause climate change — as well @adidéms of some of the most

effective opportunities to reduce these emissions.

In order for building industry to reduce ¢®missions, we need to build green and
retrofit to make existing buildings green. Greenildng rating systems like
BREEAM, only cover a small portion of the market Iplay a vital role in testing

new technologies and promote innovation.

BREEAM International methodology has the potentiiabe more relevant to local
needs, resulting in a more appropriate design ansysdem that is easier to

implement.

As it is obviously seen in the case of Erzurum $ivagp Center, BREEAM is having
an holistic approach to green building in ordeat¢bieve scores from a large scale of

issues like management, land use, ecology or liketon while scoring energy

The case of Erzurum Shopping Center has highligthtedtructure and key elements
of green building rating systems. It has shown ithportance of assessment to
determine the depth of sustainability achieved irpraject, and that without
assessment, initiatives and individual projects melyieve only minimal or shallow

improvements. It also gives an assessment of thesasient system itself. This has
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shown that while many of the issues and criterfragfeen building and construction
are relevant globally, there are often local origegl situations that necessitate

specific requirements.

These rating systems contribute to a more sust@rablt environment, but there

are critical issues that have emerged:

* Cover a broad array of sustainability factors, tlaeg not able to be fully

sustainable without full integration

* Achieving beneficial change, there is currentlylditunderstanding of the

depth of sustainability that is actually achieved

* Being voluntary initiatives that have no (or verytlé) mandatory
requirements and no mechanism by which to assesaterthe depth or

degree of sustainability achieved within projects

In view of these findings, there are a number cfevbations that can be made about

the future development of the sector in Turkey.

Green building systems like BREEAM can be tools ¢ounties to employ when
starting their own green building standards. Extensietworks also allows these
nations to collect case studies and best practidesmation for counties may wish

to consider for developing green building programadopting incentives.

It is suggested the current initiatives that anadpénplemented are the first steps of
what will become more detailed and institutiondlmg systems as a national rating
system for Turkey and would be a useful tool to nmowrand evaluate changes in

building product, both in terms of delivery andcatsperation.

But, national strategies are very important in dchgpa national rating system

according to national standards for regional défees.

Government also needs to raise the bar througliatds and codes improvement.
Codes application and execution are uneven - ahgypaitiative should start with a
codes component to set the baseline and requisglictions to build permit review

and inspection infrastructure.

A national green building model code, similar toANIDARD 189 in USA which
sponsored by ASHRAE, should be prepared for Turkegording to our own
national strategies. In addition to national stadsdasome counties and other local
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governments shall establish their own regionallgesiic standards for green
building. Some also enact green building legishatigetting minimum standards of
resource efficiency, waste output, and indoor emrirental quality etc. for all type

of buildings.

Furthermore, after setting our national and redistendards and enable with global
systems, it shall be also sensitive to which issaresweighting and weight score

calculation according to our own green buildingtgy.
Some major issues which are recommended for Turkey

» Site sustainability

« Water Use Efficiency

* Energy Efficiency

* Indoor Environmental Quality

* Building’'s Impact on Atmosphere

» Materials and Resources

» Construction and Plans for Operation

The following recommendations are addressed priyn&wi Turkey’s commercial,
institutional, industrial, and multifamily residéat construction market. While we
have only the power of suggestion at our dispabad, Action Plan will lead to

further positive activity for sustainable developrh@-igure 5.1):

i.  Conduct peer-reviewed studies of the benefits @erbuildings

related to human performance, health, and wellgbein

ii.  Enlist the real estate, financial, insurance, gmat@sal community to
champion a rigorous, peer-reviewed study of thenesoc and

“business case” aspects of sustainable design

iii.  Establish a Senior Interagency Green Building Cowt¢he National

level

iv.  Establish an Institute for Sustainable DevelopnRegearch, pooling

the resources of major universities, the governmand the private
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sector to create a unified center for Research geldpment and data
collection on sustainable design and development

v. Create guidelines for Turkey, and municipalities itaplement
sustainable design policies, legislation, execudiggons, regulations,

and incentives
vi.  Launch a pilot programs

vii.  Building product manufacturers should cooperatehwefforts to

create green product tools and databases usingylife assessment

viii.  Continue to upgrade the system

BREEAM : A benefical A NATIONAL GREEN BUILDING RATING

and helpful tool for

transition of period SYSTEM

—>

-~

NATIONAL _

National

GOVERMENT standards &

\_ regulations
LAUNCH
Issues and

(An INSTITUTE weightings PILOT PROGRAMS
(pooling the resources of ma

universities, government, an Research and

private sector) Developement
\ Building
/ product A
BUSINESS manufactures CONTINUE TO UPGRADE
CASE

PRACTICES
-

Figure 5.1 : Action Plan for Turkey
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As outlined on previous pages, this national systrauld be explicit in their
sustainability objectives and have an integratemméwork, which have been
incorporated into the sector through a combinatanpolitical, industry and

community commitment.

It is also suggested that a rating system be imcated into green building to
determine the ‘depth of greenness’ of individuabjpcts. This would achieve a
greater understanding of sustainability issuesha luilt environment, and would
also create a measurable level of achievementcdmatbe used to determine the

success of individual projects, as well as thengasiystem itself.

New strategies or a national rating system thatldv@ncompass all the main
elements of the sector would require compellinguargnts that clearly demonstrate
the benefits to be gained. They would also havedmonstrate that the strategy
would not adversely effect or impact negatively mpgbe day-to-day operations of
the sector and that any strategies undertakerentilince the viability of the sector.

It is suggested that government agencies and indassociations need to investigate
how to create new, and ‘join-up’ existing, initiegs and create a national system
whereby sector professionals, clients, occupants users, and the community in
general, could gain awareness and a working uradelstg of green building and

construction.

This thesis has provided sufficient critical inf@ation to prove the benefits of green
building, as well as providing relevant exampleg@en building rating systems that
are being implemented throughout the world. It dlas shown the pathways, at both
an organizational and process level, by which tplé@ment sustainability initiatives

throughout the building and construction sector.

It is suggested that a sustainability strategy ithdesigned to develop and promote a
national green building rating system throughow $lector in Turkey would have
specific and very obvious benefits. It would alsothbe most important manifestation
of the sector’'s acknowledgement of sustainabiliyre key to human and ecological
prosperity. The only impediment to developing grdmnlding and construction

initiatives is a lack of willingness to commit bgkstakeholders.
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APPENDICES

APPENDIX A.1 : Detailed Achieved Credits of BREEAM 2006 Refail Erzurum
Shopping Center
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APPENDIX A.1

Table A.1 : Detailed Achieved Credits of BREEAM 2006 Retailr fRrzurum

Shopping Center

Commissioning

an appropriate level 0
services

that

building

q

commissioning
carried out in a co A
ordinated and
comprehensive manner, tht
ensuring optimum
performance under actu

occupancy conditions

Subheadings Credit Aims Way to Achieve | Credit Validation
MANAGEMENT

CREDITS

M1 to recognize and encourageThere are credits 2 credits are achieved It

availablein this section; one
credit can be awarded wher
evidence provided
demonstrates that an
appropriate project team

smember has been appointe
to monitor commissioning

al on behalf of the client to
ensure commissioning will
be carried out in line with

current best practice.

And one other credit can be
awarded where evidence
provided demonstrates that
seasonal commissioning wil
becarried out in line with

current best practice.

And one other credit can b
awarded where evideng
provided demonstrates th
seasonal commissioning wi
be carried out during the firg

year of occupation

was agreed that a special
e contractor will be appointed
to carry out commissioning
and this will be carried out
in accordance with 3
i recognised code of practide

such as ASHRAE. It wa:

also agreed that seasonal
be
Evidencg

commissioning  will

carried out.
required - contract document
setting out scope of wor

and standards to be followed

[¢)

at

M5 Construction
Site Impacts

to recognise and encoura
construction sites manage
in an environmentally soun

manner in terms of resourg

use, energy consumptio
waste management  ar
pollution

yeThere arel credits

davailable in this section; 1

il credit can be awarded wher

eevidence provided
,demonstrates that two or

dmore items listed below
achieved and for" credit it
is four items and for'3
credit its is six items and the
4" |ast one is awarded wher|
the evidence provided that
all site timber is responsibly
sourced.

2 credits are achievedIt
was agreed that main

e contractor is carrying out 4
of the 6 monitoring actions
listed in checklist but that
unable to comply with the
sustainable timber

requirement
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Table A.1 : (continued) Detailed Achieved Credits of BREEAMOBORetail for
Erzurum Shopping Center

Subheadings

Credit Aims

Way to Achieve

Credit Validation

MANAGEMENT
CREDITS

M5 Construction
Site Impacts

And the related list is:

- Monitor, report and set
targets for CQor energy
arising from site activities

- Monitor, report and set
targets for CQor energy
arising from transport to
from site

- Monitor, report and set
targets for water
consumption arising from
the site activities

- Monitor construction wastg

on site

- Sort and recycle
construction waste

Adopt best practice policies
in respect of water (ground

and surface) pollution on thg

site

M7
Environmental
Responsibility

to recognize and encourage|
an individual who can take
ownership and responsibility
for monitoring and

implementing strategies to

avoid environmental impacts

b

There arel credit available

in this section;

awarded where evidencewill appoint a named perso

provided demonstrates th

environmental

responsibilities have beenenvironmental credits bein

allocated to an appropriateclaimed are undertaken b

named individual

it can be agreed that main contract

1 credit is achieved.It was

aton site with the authority ta

ensure that the

main contractor andg

subcontractors.

M12 Building
User Guide

to recognize and encourage|
the provision of guidance to
enable a building user to
understand and operate the
building efficiently in line
with current good practice
and in the manner envisage
by the design team

There arel credit available
in this section; it can be
awarded where evidence
provided demonstrates the
provision of a simple guide

that covers information

drelevant to the

tenant/occupants and non-
technical building manager
on the operation and
environmental performance
of the building

1 credit is achievedlt was
agreed that a user guide wil
be produced for facilities
manager and tenants that
meet the requirements of
BREEAM

=

=2
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Table A.1 : (continued) Detailed Achieved Credits of BREEAMOBORetail for
Erzurum Shopping Center

Subheadings Credit Aims Way to Achieve | Credit Validation
MANAGEMENT

CREDITS

M13 Building to facilitate the structured There is1 credit available | 1 credit is achieved.lt was

User Education

and systematic provision g

training that enables buildin

users to understand an
operate the building
efficiently

y awarded where

dprovided demonstrates th

building occupants on th

appropriate use of buildin

maintain efficient building

f in this section; it can be agreed that that this will b

evidenceundertaken. Details need

training is provided to the

controls and procedures tofollow BREEAM guidance

operation and minimizg
operational  environmentdl
impacts

atbe agreed as to how this wi
relate to a shell and cor
e design and unknown futur

y tenants but will generally

M18
Environmental
Policy

to recognize and encourag
the implementation of 3
formal environmental policy
that addresses, and aims
reduce, organizationd

environmental impacts

eThere arel credit available

awarded where

| existence
implementation of a forma
company (or corporate
has endorsement from seni

company directors

in this section; it can be Redevco have such policy i
evidengeplace as demonstrated
tprovided demonstrates theBusiness Plan

and

environmental policy, which

1 credit is achieved.

DI

=

HEALTH AND
WELLBEING
CREDITS
HWA4 High to reduce the risk of health | There is1 credit available | 1 credits is achievedlt was
Frequency problems related to in this section; it can be agreed that that all
Lighting frequency of fluorescent awarded where evidencefluorescent lighting in
lighting provided demonstrates thatlandlord's areas will have
high frequency ballasts arehigh frequency ballasts
installed on all fluorescent
lamps
HW5 Internal to ensure lighting has begnThere is1 credit available | 1 credits is achievedlt was
& External designed in line with best in this section; it can be agreed that internal and

Lighting Levels

practice for suitability and

awarded where evidence

external lighting levels will

1

=]

=]
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Table A.1 : (continued) Detailed Achieved Credits of BREEAMOBORetail for
Erzurum Shopping Center

Subheadings

Credit Aims

Way to Achieve

Credit Validation

HEALTH AND

WELLBEING

CREDITS

HW5 Internal visual comfort provided demonstrates thatbe in accordance with the s
& External all internal and external outs

Lighting Levels

lighting , where relevant, i

specified in accordance with

the appropriate maintaine

illuminance levels (in lux)

o

HW9 Internal
Air Pollution

to reduce the risk to health
associated with poor indoor

air quality

There isl credit available

in this section; it can be
awarded where air intakes
serving occupied areas avo
major sources of external
pollution and recirculation o

exhaust air

dminimum distance betwee

1 credits is achievedIt was
agreed that design will meg
BREEAM requirements fo
any air intake and ai
exhaust, flue, road or othe
potential source of ai
pollution. Evidence in the
form of drawings showing
the locations of all air inlets

outlets and flues.

A drawing showing all the

fresh air intakes, exhausts

This demonstrates that all

fresh air intakes are more

than 20m from any flues or
car parking areas/roads. In
all cases, the fresh air intakg
ductwork has been
intentionally extended so as|
to provide a distance of at
least 10m from exhaust air

outlets

and flues has been provided.

1
—

—

2y

HW10
Air Quality

Indoor

to ensure adequate indoor g
quality

irThere is1 credit available
in this section; it can bg
awarded where the eviden
provided demonstrates G(
levels are monitored and cg
be regulated in areas wit
unpredictable occupanc

patterns.

1 credits is achievedIt was
> agreed that any large areas
e(landlord's) where

population is likely to vary
ngreatly and unpredictably
hwill utilise CO, sensing to
y increase/decrease fresh air

flow rate. This is indicated
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Table A.1 : (continued) Detailed Achieved Credits of BREEAMOBORetail for
Erzurum Shopping Center

Subheadings

Credit Aims

Way to Achieve

Credit Validation

HEALTH AND
WELLBEING
CREDITS

HW10 Indoor

Air Quality

on a controls schematic. TH
air handling units controlled
in this way serve both th
Mall areas and individua
shops units. Manufacturer’
details of the C® sensor

were also provided

HW11
Ventilation Rates

to recognize the provision of
adequate fresh air rates, in
order to maintain a healthy

indoor environment

There isl credit available
in this section; it can be
awarded where the evidence
provided demonstrates that
each space within the

development achieves

recommended fresh air rates

1 credits is achievedIt was
agreed that landlord's areas
will be supplied with
sufficient fresh air to meet
the minimum requirements
of either CIBSE or
ASHRAE standards. Design
ventilation are set out in the
technical specification and
lists all types of areas within
the shopping mall. In
addition, the fresh air
quantity will be controlled
by CQ, sensors which is
detailed in HW10

HW14  Thermal

Comfort

to encourage the use
design tools to ensure th
thermal comfort is achieved

atin this section;

fThere is1 credit available
it can be
thermd

awarded  where

comfort levels are assessedn the design of the buildin

at design stage, this is usedwith

to evulate

servicing  options,  and
appropriate thermal contrd

levels are achieved

appropriat¢ acceptable levels of therm

1

Dynamic thermal modelling

credits is achieved

| has been carried out to ass|

respect to achievin

comfort as specified by

| CIBSE ASHRAE.
Extensive thermal modelin

or

has been carried out using

fully  dynamic  thermal
simulation tool to assess th
resulting thermal comfor
conditions. This is describe

in a report written by Ecofys

1%

j

Al

i}
a
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Table A.1 : (continued)Detailed Achieved Credits of BREEAM 2006 Retail for
Erzurum Shopping Center

Subheadings

Credit Aims

Way
Achieve

to

Credit Validation

HEALTH AND
WELLBEING
CREDITS

HW14  Thermal
Comfort

The report states that * The object of
study is a new shopping mall in Erzurum
Turkey. The study describes the simulati

model of shopping mall and its results

order to identify opportunities for energy

saving, problems related to the interi
climate and or reduce investment co

related to installations for climate control’.

s
in
on

in

or

5t

The study was carried out at a concept stage

and has been assessed thermal comfort in

terms of both Operative Temperature and

indicating where improvements shoul
made. This included the impact of sol
radiation through the rooflights on therm

comfort and energy consumption a

recommendations for reducing solar galn.

Recommendations also included the addit

of thermal insulation to the floor slab abo

the car park to improve thermal comfort. Am

email from Ecofys confirms that thege

recommendations have been accepted by the

design team and will be included in the

development.

Comfort indices have been determined ba

on anticipated installed capacity and type

HVAC systems. These demonstrate the

acceptable temperatures will be achieved

based on design criteria for shopping malls

(20-24 ‘C).

The model comprises a 3D representat]

including form, construction, orientation, a

internal layout. Local hourly data was used.

The consultant who carried out the study has

confirmed that the software used is Enengy

Plus (as required by LEED for energy

assessments) with a user front end
DesignBuilder USA
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Table A.1 : (continued) Detailed Achieved Credits of BREEAMOBORetail for
Erzurum Shopping Center

Subheadings

Credit Aims

Way to Achieve

Credit Validation

HEALTH AND
WELLBEING
CREDITS

HW16 Microbial
Contamination

to ensure the building
services are designed and
maintained to avoid risk of

legionellosis

There isl credit available

in this section; it can be
awarded where the evidenc
provided demonstrates that
the risk of waterborne and
airborne legionalle
contamination has been

minimized

=Y

1 credits is achievedIt was
agreed that HVAC and water
installations will be designed
in accordance with either
CIBSE or ASHRAE with
regards the prevention of

spread of legionella and that

there is no humidification

HW218 Office to recognize steps taken to | There are up t@ credit 2 credits is achievedlIt was
Space provide a good working availablein this section; it | agreed that all normally
environment in the office can be awarded as where | occupied office space providef
areas within the information provided in Landlord's areas will have g
development demonstrates that office window and be adequately
space within the daylight, be equipped with
development achieves best| thermal and lighting control
practice in terms of occupant
comfort and control
ENERGY
CREDITS
E1 Reduction of| to recognize and encouragel There are 15 credit | 9 credits is achieved It was
COz emissions buildings that are designed | available in this section; it| agreed that 9 credits would he
to minimize the CQ@ can be awarded based onnitially allocated based o
emissions associated with | either : estimated C@savings of 27%.
their operational energy No calculations have been
1) a percentage
consumption ) produced based on ASHRAE.
improvement on
. The checklist has beep
CO, emissions ag
| completed and checked hy
set out in
assessor. This indicates that
ASHRAE
total of 9 credits should be
standard 90+
awarded
1/2004 or
) - U values are lower than
2) the completion of]

a specific check
list

standard

- Commitment to limiting Air
Permeability to 7.5 m3/h m2

- BMS controls central HVAC
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Table A.1 : (continued) Detailed Achieved Credits of BREEAMOBORetail for
Erzurum Shopping Center

Subheadings Credit Aims Way to Achieve | Credit Validation
ENERGY

CREDITS

El Reduction of plant and monitors all loca

CO, emissions

plant and zonal temperatur
raising alarms on out of rang
In addition, lighting controls
meet requirements set out
checklist. Central gas-fire
boilers have sequence cont
LTHW

individually controlled zonal

providing to
air handling plants as set out

checklist

- More than 80% of generg
internal lighting better than 7
Wat!

lamp-lumens  circuit

(average is 74 LIW)

- Seasonal Efficiency of spag

heating is at least 90%

- Inverter control, variable

speed pumps are to be used
Specific Fan Power less thg

2WI/L/s (average is 1.87 W/L/
for whole development)

o

D

0]

=}

'

E2 Sub Metering of
Substantial Energy
Uses

to recognize and encourag

the provision of energy sub

metering to

monitoring of energy use

facilitate

eThere isl credit available
-in this section; it can bg
awarded as where eviden
is provided to demonstrat]
the provision of direct sub
facilitate

metering to

monitoring of energy use.

credits is achieved It was

2 agreed that will be meterin
emajor energy uses i
elLandlord's areas. This wil

t include all sources of energ
used by HVAC plant, lifts,

escalators and lighting.

Electrical consumption is th

biggest contributor of C©O
emissions arising from
buildings. In  successfull

managing energy consumptig
it is important that sufficien
data is available to managers
to  monitor

allow them

consumption and compare thi

y
n

to
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Table A.1 : (continued) Detailed Achieved Credits of BREEAMOBORetail for
Erzurum Shopping Center

Subheadings

Credit Aims

Way to Achieve

Credit Validation

ENERGY
CREDITS

E2 Sub Metering
of Substantial
Energy Uses

with historical data.

Sub metering allows managers a
tenants to establish major uses ¢
where possible alter operation

procedures to minimizg

consumption.

hd
nd

2

E3 Sub Metering
of Areas/Tenancy

to recognize and encourage|
the provision of energy sub-
metering to facilitate energy
monitoring by tenant or end

user

There isl credit available

awarded as wher

evidence provided td
demonstrates sub-meterin
by

installe

of energy use

tenancy/area is

within the building.

1 credits is achievedIt was agreed

in this section; it can be that all tenants will be metere

e separately by the BMS.

This includes all heating and coolir|

«Q

used and all lighting/small power

)

es

at

pe

o

Drs

E5 Building to ensure that the building i§ There are credit 1 credits is achieved This relates
Fabric designed and constructed tg availablein this section; it| only to loading bays and good
Performance & maximize building fabric can be awarded as where| storage areas. Five of ten measu
Avoidance of Air performance and minimize | evidence is provided to is incorporated in the checklist th
Infittration unnecessary air infiltration | demonstrate that goods | indicates:
loading/unloading and
- External doors are at baseme
warehouse storage areas .
level and protected from prevailin|
have been designed and ) o
wind by building structure.
detailed to ensure
optimum building fabric - Good doors will be insulated
performance and to - Vents and dampers are to
minimize unnecessary air draught sealed
infiltration
- Partitioning between unloading a
general storage areas
- Personal doors adjacent good do
E10 Building to encourage the selection pfThere are 4  credit | 2 credits is achievedA spreadshee

Services Whole
Life Performance

viable options for the mai

building services on the

available in this section; it

can be awarded where

has been provided that assesses

life cycle costs of the heating syste

the

1
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Table A.1 : (continued) Detailed Achieved Credits of BREEAMOBORetail for

Erzurum Shopping Center

Subheadings Credit Aims Way to Achieve Credit Validation
ENERGY

CREDITS

E10 Building basis of their C@emissions| evidence provided and air conditioning system. Th
Services Whole| over the course of the demonstrates that the projectincludes use of a CCHP system. T

Life Performance building’s life cycle

team has carried oy
quantitative analysis of th
cycle energy consumption fq
at least two viable desig
each of

options  for

following services, and the

have specified the option thatEvidence

has the lower C®emissions
over a 60 year building life

cycle:

- One credit available fo

general lighting  (fittings,

control gear, lighting controls

- One credit available fo
heating and hot water (boiler

distribution systems, controls

- One credit available fo
mechanical ventilatior

(system & controls)

- One credit available for ai

conditioning.

the confirmed by Redevco by means of
letter and copies of meeting
in the form of thg

t results of these LCAs have been ug
 to select the heating and cooli
r systems based on minimum ener

nand CQ emissions. This has beeg

spreadsheet and letter stating t
results of analysis have beg

incorporated in the design

Py

b

E17 Lifts to encourage the
specification of energy
efficient transportation

systems

There isl credit availablein
this section; it can be awarde
where evidence provided
demonstrates that the assesg
developments passenger and
or goods lifts match motor
output to passenger demand
and returns excess energy to
the grid or to meet other on

site demand

1 credits is achievedEvidence has

d been provided of the type of lift
system proposed. This utilities an

eAC gearless system controlled by a
frequency inverter to control motor
output power. The system is known|
as Kone Ecodesic. Manufacturer’s
data provided and this system was
adopted. This is a low-rise
application (max.4 floors) so that
generative breaking is not consider
appropriate. It was agreed that

variable voltage supply will be used

ed
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Table A.1 : (continued) Detailed Achieved Credits of BREEAMOBORetail for
Erzurum Shopping Center

Subheadings

Credit Aims

Way to Achieve

Credit Validation

ENERGY
CREDITS

E18 Escalators &
Travelling
Walkways

to encourage the
specification of
energy efficient
transportation

systems

There isl credit availablein this
section; it can be awarded whe|
evidence provided demonstrat
that escalators avoid unnecess
operation when there are n
passengers, there by minimizi

energy consumption

1 credits is achievedIt was agreed
ehat escalators will be automatically
egontrolled by sensors that will ensure
arthat these operate only where there &
opassengers, based on actual demand
gand incorporate time control so as to

reduce energy consumption

re

TRANSPORT
CREDITS

T1 Provision of
Public Transport

to recognize and
encourage the
selection of sites
served by good
public transport
facilities

There are2 credit available in
this section; one credit can Q
awarded as where good accesy
available to and from publi
transport networks fo
commuting and the other on
credit can be awarded whe
there is good access to and frg
public transport networks fo

business travel.

2 credits is achievedThe shopping
ecenter is on a main bus route that
isrovides links to both local urban
centres and major transport hubs.
Several bus routes stop at the shoppi
emall. These run from 7am until 11pm
eat various frequencies , during these
nmhours buses linking to local urban
I centres including city centre run moreg
frequently than every 15 minutes and
to the railway station more frequently
than every 30 minutes. It was agreed
that frequencies suggested by
BREEAM are acceptable and that the
could be met for this project by bus
services. Both credits are achieved

ng

Se

T6 Pedestrian
Safety

to recognise ang

encourage the
provision of safe
and secure

pedestrian ang

cycle access routes.

There arel credit available in
this section; one credit can b
awarded as where eviden
th
pedestrian routes form a dire

provided  demonstrates

route

onto and off the site.

1 credits is achievedThe shopping
ecenter exits are onto the street
emaintained by the municipality and
atoutside the control of the developer.
ctThe complex contains parking areas.

These have been designed to provide

safe pedestrian routes to the shops

incorporating clearly identified and
signed pedestrian paths with adequat
standards of lighting (CIBSE
compliant). Delivery areas do not

infringe on the public car park

D
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Table A.1 : (continued)Detailed Achieved Credits of BREEAM 2006 Retail for
Erzurum Shopping Center

Subheadings

Credit Aims

Way to Achieve

Credit Validation

TRANSPORT
CREDITS

T10 Travel
Information

Space

to encourage building
users/visitors/customer
to maximise the use of
public transport for
travel by providing up-
to-date information on
local public transport

routes and timetables.

There are credit availablein

s this section; it can be awarded
where evidence provided
demonstrates that there is a
dedicated space within the
development for the provision of
up-to-date public transport

information

1 credits is achievedIt was
agreed with the developer that &
static public information space
for travel information was

provided at the main

of the general information desk.
It was decided that a live
information board was not

feasible to achieve second credi

WATER
CREDITS

W1 Water

Consumption

to minimize the

consumption of potablg

There are3 credits availablein
this section; up to two credits
can be awarded where eviden
provided demonstrates that W(
are designed to minimize th

consumption of potable water.

awarded where evideng
provided demonstrates that oth
sanitary facilities are designed
minimize the consumption o

potable water

The other one credit can he

2 credits are achieved It was
t agreed that all Landlord's W(Q
cevill be 6/4L dual flush, all wash
Lshand basin taps have auto-off,
eurinals have proximity detectio
control of flushing and al
showers are less than 9L/minuf

eThis gives 2 out of three credits

er
(0
f

entrance/exit to the street as part

W2 Water Meter

water in  sanitary|
applications
to ensure wate

consumption can be this section; up to two credits

monitored and

managed and thereforeprovided demonstrates that

encourage reductions i

water consumption

There is1 credits available in
can be awarded where eviden
n water meter with a pulsed out p

will be installed on the main
supply to each building

1 credit is achieved A water
t meter with pulsed output will b
cénstalled on each of the du
aincoming mains potable watg
Ltpipes to the complex. In additior
5 water meters will be installed t

each of the follwoning tenanc]

areas: small shops, big shog
restaurants, fast food
hypermarket. This meters will b

monitored by the BMS
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Table A.1 : (continued)Detailed Achieved Credits of BREEAM 2006 Retail for
Erzurum Shopping Center

Subheadings

Credit Aims

Way to Achieve

Credit Validation

WATER
CREDITS

W3 Major Leak

to reduce the impact g

f There isl credit available in this

1 credit is achieved It was

] major water leaks section; it can be awarded whereagreed that the pulsed
Detection evidence provided demonstratesneter(s) will be connected tp
that a leak detection system [iIsSBMS so that abnormal
specified or installed consumption can be used o
raise an alarm.
w4 Sanitary to reduce the risk of There isl credit available in this | credit is achieved It was
Supply Shut Off minor leaks in toilet areas section; it can be awarded whereagreed that all toilet blocks
evidence provided demonstratesvould incorporate a solenoif
that proximity detection shut off is valve on the cold wate
provided to the water supply to gllsupply activated by 3
urinals and WCs. presence detector to allow
water to be shut off when ngt
required
W6 Irrigation to reduce the There isl credit available in this | 1 credit is achieved It was
Systems consumption of potable section; it can be awarded whereagreed that rainwater is to he
water for plant and evidence provided demonstratesollected and used fo
landscape irrigation that low-water irrigation systems irrigation
are specified/installed or where
planting and landscaping is
irrigated via rainwater or reclaimed
water
MATERIALS
AND WASTE
CREDITS
MW2 Hard to recognize and There isl credit available in this | 1 credit is achieved There is
encourage the section; can be awarded whereno hard landscaping on this
Landscaping & specification of materialg evidence provided demonstrategroject. Evidence in the form
Boundary for boundary protectior] that at least 80% of the combingdof a landscape working
and external hard area of external hard landscapipglrawing. So credit awardel.
Protection

surfaces that have a lo

environmental

taking account of

impact
the ful

life cycle of materials use

v and boundary protectio
specifications achieve an A ratin
as defined by the Green Guide

Specification.

N was agreed that all Landlord

J,WCs will be 6/4L dual flush,

taall wash hand basin taps ha
auto-off, all urinals have
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Table A.1 : (continued)Detailed Achieved Credits of BREEAM 2006 Retail for
Erzurum Shopping Center

an

Subheadings Credit Aims Way to Achieve Credit Validation
MATERIALS

AND WASTE

CREDITS

MW2 Hard o0 proximity detection control o
Landscaping & flushing and all showers are less th
Boundary 9L/minute. This gives 2 out of thre
Protection credits.

MW4 Low to  recognize  and There isl credit availablein | 1 credit is achieved It was agreed
Impact and encourage the use ofthis section; can be awardedwith the design team that only pain
Varnishes paints and varnishes where evidence providefl and varnishes that have an A rati

that have a lowe
embodied

environmental impact

demonstrates that paints al
varnishes used for intern
decoration and durability
have a low environments

impact

ndwvill  be The
| specification states that water — bas

used. material

acrylic paints will be used
|

MW10 Designing

for Robustness

to  recognize  ang

encourage the
protection of exposed

parts of the building

There isl credit available in
this section; can be awarde
evidence

where provide

demonstrates that protectiq

1 credit is achieved Typical details
dwere shown of design for robustne
fincluding door kick plates an

nvehicle barriers etc. It was agreg

SS

ed

and landscaping to is given to vulnerable parts gf that these look adequate
avoid the need for the building such as areas
frequent replacement | exposed to high pedestrign
traffic, vehicular and trolley
movements
MW13 Storage There isl credit availablein | 1 credit is achieved It was
or Retailer this section; can be awardedconfirmed that will provide adequat
Recyclable Waste where evidence provided areas for the collection of materid
demonstrates that there ardrom tenants for recycling - at least
dedicated facilities for the separate bins for different material
separation and storage ofDrawing showing location an
retail generated recyclable number of bins was produce

waste materials

Evidence in the form of this drawin

showing location of storage facility

MW16
Compactor/Baler

to recognize the
provision of facilities
that the

efficient and hygienic

enables

operation of wastg

sorting and storage

There isl credit available in
this section; can be awarde
where evidence provide
demonstrates that either
baler g

compactor  or

provided for compacting

1 credit is achieved A drawing was

dproduced showing location Q
i compactor. This to be provided

aevidence

S
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Table A.1 : (continued)Detailed Achieved Credits of BREEAM 2006 Retail for

Erzurum Shopping Center

Subheadings

Credit Aims

Way to Achieve

Credit
Validation

LAND USE AND
ECOLOGY
CREDITS

LE1 Re —use of
Land

to encourage reuse of land
that has been previously
occupied by building
developments and
discourage the use of
previously undeveloped
land for building.

There isl credit available in this
section; it can be awarded as whg
evidence provided demonstrat
that the footprint of the propose
development largely falls withir
the boundary of land previousl

developed

1 credit is achieved The
réand was previously usel
edor maintenance ()
dvehicles and the storag

of building materials.
y Evidence in the form of 3
letter stating this and it i
believed that this shoul

be adequate

LE3 Ecological
Value of Land
and Protection of
Ecological
Feature

to encourage developme
on land that already ha
limited value to wildlife
and

to protect existing

ecological features fron
substantial damage durin
site preparation an
completion of constructio

works

ntThere isl credit available in this
s section; it can be awarded as whe
evidence provided demonstrat
that the construction zone
defined as land of low ecologica
gvalue and all existing features
i ecological value will be fully
protected from damage during si

preparation and construction work]

1 credit is achieved A
r@hotograph was produce
esshowing that there wer
sno trees or other feature

| of ecological value on thg

Evidence in the form of g
teletter and this photograph
5

fsite prior to development.

2]

h

LE4 Impacton

Site Ecology

to minimize the impact o
the development on the sit
whereg
th
ecological value of the site

ecology and,

possible,  enhance

There are5 credits available in
ethis section; if the first credit is ng
LE

e credits may be awarded. First cre

achieved then no further

can be awarded as where
has be
th

protection and enhancement of tl

professional ecologist

appointed to advised on

site ecology. Additional credits:

- One credit can be awarded whe
evidence provided demonstrates

having visited the site prior to an

work being undertaking) that the

change in the ecological value
the site, as a result of developme
is less than zero and equal to,
greater than, minus nine specig

i.e. a small negative change. This

1 credit is achieved An

t ecologist has bee
4 appointed but may no
dimeet BREEAM
aequirements for
erprofessional
equalifications. Ecologist
halid not visit site prior to|
building starting. This is 3
ré:omplex issue particularly

s two credits havg
combined. It will discuss
BREEAM.

credits have been awarde

<

with Two

=

D
initially but there is a

=3

nt,
Igood possibility that the

BREEAM will not permit

o

]

isfhis. Evidence in the form

it
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Table A.1 : (continued)Detailed Achieved Credits of BREEAM 2006 Retail for

Erzurum Shopping Center

Subheadings

LAND USE AND
ECOLOGY
CREDITS

Credit
Aims

Way to Achieve

Credit Validation

LE4 Impact on
Site Ecology

to be calculated using the LH

calculator.

- Two credits can be awarded where

4of a letter and the completion
the BREEAM Ecology form by
the A

need

ecologist. qualified

to b

=

ecologist might

evidence provided demonstrates that

ther is no negative change in the

ecological value of the site as a res
of development, i.e. equal to, or greal

than, zero species.

- Three credits can be awarded whé

such evidence provided demonstra

that the ecological value of the site |i

as a result of development enhanced

at least 3 species

- Four credits can be awarded whe

such evidence provided demonstrar

that the ecological value of the site |i

as a result of development enhanced

at least 6 species

commissioned to validate th

form.
ult

1]

POLLUTION
CREDITS

P4 Insulant
GWP

to reduce the

potential for
global warming
from substances
used in
manufacture or|
composition of
insulating

materials

There is1 credit available in this
section; it can be awarded as whg
evidence provided demonstrates tl
the specification of insulating material
avoids the use of substances with
global warming potential (GWP) of
in either manufacture

or more

composition

1 credit is achieved It was
ragreed that all insulants used f
aservices or building will have

srated Global Warming Potentid

af 5 or less. Specifications fg

b architectural, services, an
racoustic insulation have beeg
provided.

- The architectural insulation i
based on extruded polystyre
with a GWP of less then

specified.

- The thermal insulation o
ductwork is specified as miner

wool. This has a GWP less than

o

=

=

=}

0]

al
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Table A.1 : (continued) Detailed Achieved Credits of BREEAM BORetail for
Erzurum Shopping Center

Subheadings

Credit Aims

Way to Achieve

Credit Validation

pollution of the local

environment

energy are less than or equal
100 mg/kWh

The other one credit it can
awarded as where eviden

provided demonstrates that tf

maximum dry NOx emission$

from delivered space heatin
energy are less than or equal
70 mg/kWh.

And the last one credit it can b
awarded as where eviden
provided demonstrates that tl

maximum dry NOx emission$

from delivered space heatin
energy are less than or equal
40 mg/kWh

re

tdoilers. This indicates that overg
NOx emissions are approximate
e25 mg / kWh

e

to

to

P8 Minimizing
Watercourse

Pollution

to reduce the potentig
for pollution to natural
watercourses from
surface water run — off
from  buildings and

hand surfaces

| There is1 credit available in
this section; it can be awarde
as where evidence providg
demonstrates that on
treatment such as oil separatq
/ interceptors or filtration havg
been specified for areas at ri
from pollution, i.e. vehicle
manoeuvring areas, car park
facilities

waste  disposal

delivery facilities or plant areas

siteparks and loading bays and roads|

1 credit is achieved Agreed that
doil separators will be installed o

dstorm water drainage from ca3
rs

h

k

POLLUTION
CREDITS
P4 Insulant - The insulation of hot and cold
GWP pipe work and acoustic treatment pf
ductwork is to use Armafle
foam.This has a GWP less than 5
P6 NOXx to encourage the use of There are8 credits availablein | 3 credit is achieved Calculations
Emissions of heating that minimizg this section; one credit it can hehave been carried out as specified
Heating Source NOx emissions, and awarded as where evidenten the BREEAM  guidance
therefore reduces provided demonstrates that thedocuments for this bespoke. This
pollution of the local| maximum dry NOx emission$ takes into account heating by the
environment  reduces from delivered space heatinggas — fired CHP and the gas — fired

Il
y
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Table A.1 : (continued) Detailed Achieved Credits of BREEAMOBORetail for
Erzurum Shopping Center

Subheadings

POLLUTION
CREDITS

Credit Aims

Way to Achieve

Credit Validation

P11 Renewable &
Low Emission

Energy

to reduce atmospheri
by
locally]

pollution

encouraging
generated renewable ¢
low emission energy tq
supply a significant
the

proportion  of

building’s energy

demand

C There are8 credits availablein

this section; one credit can K

rprovided demonstrates that
feasibility study considering
renewable and low energy h
been carried out and the resu

implemented.

as where evidence providg

demonstrates that the fir
credit has been achieved al
10% total energy demand fqg
the building/development i
supplied from local renewable

low energy, sources.

And the third credit can b
awarded as where eviden
provided demonstrates that tf
first credit has been achieve
and 15% total energy demal
for the building/development i
supplied from local renewable

low energy, sources.

awarded as where eviden¢cdow and

asfor

Second credit can be awardée

)t
ndAs an alternative, a gas - fired CH

5 to achieve at least a 10% reducti

X agreed that gas - fired CHP is not

| carried out
D

1 credit is achieved A study was
eundertaken to assess feasibility
zero carbon energy

This

considered PV, wind and aquife

asystems for this project.

heating and cooling. This
tslemonstrates that PV and Wind
would not be feasible. For the
dErzurum project the aquifer was

found to be prohibited by locgl

[=}

regulations.

rhas been installed. This is expected
on
,in  CO, emissions.

telecom with BREEAM

Following

it was

classified as a LZCS technology k
the BREEAM. However, the firs
credit could be awarded on tf]
basis that the study had be

®_ D

o o
1%
=}

P13 Noise

Attenuation

to reduce the likelihood
of complaints of noisg
of

from  occupants

nearby noise — sensiti

buildings, such ag
homes, hospitals an
schools

There isl credits availablein
this section; it can be awarde
as where evidence provide
edemonstrates that sources
noise from the development d
0 not give rise to the likelihood o
complaints from existing nois

sensitive premises and amen

the locality of the site

or wildlife areas that are within

1 credit is achieved The shopping
dmall site is surrounded by existing
dmain roads but there are some
ofiwellings with a few hundreg
ometers of the development. It h
f been agreed with the project tegm
p therefore that a noise survey will 1
tycarried out to ISO 1996. A lettgr
has been provided by Redev
stating that such a noise survey is|
be carried out and that any remed
be

works recommended  will

implemented
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Table A.1 : (continued)Detailed Achieved Credits of BREEAM 2006 Retail for
Erzurum Shopping Center

Subheadings Credit Aims Way to Achieve Credit Validation

POLLUTION

CREDITS

P14 Kitchen to prevent wastewater There isl credits availablein | 1 credit is achieved It was agreed
contaminated with| this section; it can be awardedthat oil separators will be installed

Wastewater liquid vegetable fat and as where evidence providgdon the waste pipes from all sinks |n

Filtration grease being demonstrates that food oils afecatering areas

discharged to sewerg
therefore reducing th
loading of local sewaggé
treatment facilities.

, Separated

e prior to discharge to the local

sewer

from wastewat

er
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