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Abstract

The construction industry is responsible for the consumption of large proportions of natural resources such
as material, energy and water. Inefficient use of resources in the construction industry has a negative impact
on the natural environment. In order to reduce these negative impacts on the natural environment, sustainable
development has gained importance. “Green building” can be considered as the implementation of
sustainable development principles in the construction industry. A building can be considered as “green” if
it is evaluated and certified according to a recognized green building certification system such as LEED,
BREAM, DGNB, BEPAC, CASBEE, etc. In Turkey, LEED is one of the most commonly preferred green
building certification systems. In this green building certification system, “Materials and Resources” (MR)
credit is one of the seven main credits and has 14 points, which accounts for approximately 13% of the
maximum achievable points (110 pts. from seven different credits) for “New Construction” in LEED va3.
However, the LEED certified green buildings in Turkey attain relatively low level of achievements in MR
credit, regardless of the level of certification, especially when compared to the other categories. MR credit
has seven sub-credits, which include: 1) building reuse, 2) construction waste management, 3) materials
reuse, 4) recycled content, 5) regional materials 6) rapidly renewable materials, and 7) certified wood. The
main objective of this study is to find out whether there are statistically significant differences between the
MR credit achievements of 172 newly constructed and certified buildings in Turkey with respect to four
different levels of certification. In addition, this study aims to investigate the potential reasons behind this
low level of achievement in this credit. In this study, some recommendations have also been made to improve
these low levels of achievements. These recommendations not only help the achievement of sustainability
goals for construction projects, but also assist in attaining higher credit points during the application
processes for green building certification.
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1. Introduction and they have significant environmental, economic
and social effects on the community during their
lifecycle [1-3]. These effects may be either positive
or negative. Construction activities have positive
effects, such as providing buildings and facilities to
meet the needs of human beings, providing new

Nowadays, the number of new buildings and
structures, especially housing projects, is increasing
due to the growth of population. One of the main
outputs of the construction industry is the buildings,
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business areas and employment opportunities, and
contributing to national economy [2]. Moreover,
construction is a major industry around the world,
which accounts for a large share of the Gross
Domestic Product (GDP) of most countries [4]. For
example, the construction industry in Turkey,
which accounts for about 8-9% of the GDP and
employs 2 million people, plays an important role
in the country's economic development [5]. On the
other hand, buildings and construction activities
have also negative effects, such as noise, air
pollution, the consumption of natural resources
(material, energy, water etc.), water pollution,
waste disposal, and carbon dioxide (CO2)
emissions [2]. For example, in many developed
countries, such as the United States, buildings are
responsible for nearly 30% of greenhouse gas
production, 20% of solid waste streams, and
consuming approximately 70% of electricity, about
15% of drinking water and 40% of raw materials [4,
6]. Obviously, the construction industry can be seen
as a burden on the natural environment [7].
Therefore, the negative effects of activities in
construction projects on the natural environment
are frequently discussed and investigated. In order
to eliminate, if possible, or minimize all these
negative effects, the construction industry has
begun to employ sustainable practices [8]. In
addition, with the development of ecological
awareness, the interest in sustainable construction
has gained momentum especially in recent years [3,
4, 8, 9] and the number of studies related to this
subject has increased significantly [10]. Sustainable
development in the design and construction of
buildings, which is a dynamic process, aims to
improve and preserve “environmental health or
associated health and well-being of building
residents, construction workers, the general public
or future generations” [11]. In other words,
sustainable development in construction focus on
understanding how the design and construction of
buildings can better serve both human and
environmental needs [12]. Green building can be
considered as the implementation of sustainable
development principles in the construction industry
[13]. Therefore, it can be considered as a subset of

sustainable construction and is a key step for
achieving sustainable development in the
construction industry [7]. Furthermore, nowadays,
the concept of “green building” has become an
obligation rather than an alternative [14].

There are several definitions for the term “green
building” [7], as there is a continuous improvement
in the definition of what a “green building” refers
to [15]. Green buildings can be defined as structures
that are designed and built to mitigate all of the
negative effects of traditional (non-green) buildings
on human health and the natural environment by
using energy, water and other resources in a more
efficient way, using recycled materials, improving
the health conditions of occupants, increasing
employee productivity and indoor air quality, and
reducing waste, pollution and environmental
degradation during their lifecycle [3, 7, 13]. Green
building is an effective tool for implementing
environmental, economic and social sustainability
in the construction industry [6]. Green buildings are
energy and resource efficient buildings throughout
lifecycle [7]. Although there are many different
definitions on the concept of green building, in light
of the review of relevant literature, the following
common points of these definitions have been
observed: the lifecycle points of view,
environmental sustainability, health problems, and
effects on society [2]. Furthermore, green buildings
have four basic pillars: (1) minimizing the negative
effects of buildings on the natural environment, (2)
increasing the health conditions of users, (3) return
on investment for investor and the local society, and
(4) taking into consideration the lifecycle of
buildings [16]. In addition to the environmental
benefits, the implementation of green buildings
offers many social and economic benefits to the
construction industry [6].

Green building certification systems are
designed to examine and evaluate the life cycle
impacts of buildings on the environment [17]. For
this reason, various green building certification
systems have been developed in different countries
[18]. These systems can be considered as effective
tools in the process of transforming the construction
industry to green. If a building is certified according
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to any of these green building certification systems,
then it can be considered as "green” [19]. While
developed countries have established their own
green building certification systems by considering
their local standards, environmental conditions,
geographical characteristics and living conditions,
other countries have adapted these ones and even
some countries directly apply these ones [8]. Some
of the widely used and recognized green building
certification systems are: Building Research
Establishment Environmental Assessment Method
(BREEAM), Leadership in  Energy and
Environmental Design (LEED), Green Star,
Deutsche Gesellschaft fir Nachhaltiges Bauen e.V.
(DGNB), Building Environmental Performance
Assessment Criteria (BEPAC) and Comprehensive
Assessment  System for Built Environment
Efficiency (CASBEE) [20, 21].

The number of green buildings and the demand
for them have increased considerably in recent
years in developing countries such as Turkey.
Although LEED is designed in accordance with the
conditions, practices, and laws and regulations of
the U.S. construction industry, LEED has become
an extensively used green building certification
system in the construction industry, not only within
the United States, but also all over the world.
LEED, which has been updated and introduced in

Table 1. Top 10 countries and regions list for LEED.

new versions since its first use, is the world’s most
widely used green building certification system
with 122,669 registered and certified projects in
more than 167 countries and regions as of February
2020 [22]. Moreover, LEED is one of the most
widely preferred green building certification
systems in Turkey [10]. U.S. Green Building
Council (USGBC), the creators of the LEED green
building certification system, announced the annual
Top 10 Countries and Regions for LEED, which is
a list that highlights countries outside the United
States where LEED originated. According to this
list, Mainland China ranked first on the list as the
largest market of LEED, with more than 68 million
Gross Square Meters (GSM) of certified LEED
space. Turkey, with 337 certified buildings and
10.90 million GSM of LEED certified space,
ranked 6th in the Top 10 Countries and Regions for
LEED [23].

LEED includes different rating systems
according to types and phases of buildings:
Building Design and Construction (BD+C), Interior
Design and Construction (ID+C), Building
Operations and Management (O+M),
Neighborhood Development (ND), and Homes
[24]. The system prepared for buildings that are
newly constructed or going through a major
renovation is BD+C.

Ranking Country/Region

Number of Projects

Gross Square Meters (millions)

1 Mainland China
Canada
India
Brazil
Republic of Korea
Turkey
Germany
Mexico

© 00 N o OB~ W N

China, Taiwan

[y
o

Spain
3 United States

1,494 68.83
3,254 46.81
899 24.81
531 16.74
143 12.15
337 10.90
327 8.47
370 8.41
144 7.30
299 5.81
33,632 441.60

* The United States is not included on the list, but remains the world’s largest market for LEED.
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The types of building projects for which BD + C
can be applied are as follows: new construction and
major renovation (NC), core and shell
development, schools, retail, healthcare, data
centers, hospitality, and warehouses and
distribution centers [25]. Each rating system is
categorized into five basic environmental
categories: (1) Sustainable sites, (2) Water
efficiency, (3) Energy and atmosphere, (4)
Materials and resources, and (5) Indoor
environmental quality [26]. Buildings must fulfill
certain prerequisites and also earn some points from
these categories in order to obtain a LEED
certification at any level. With the widespread use
of LEED in countries outside the United States,
local, geographical and legal differences have
become increasingly important in terms of earning
points. For this reason, some special credits have
been added to the system, while others have
allowed users to develop alternatives. Since it was
first introduced, many versions of LEED have been
issued, but most of the credits to earn points and
their prerequisites required to fulfill have remained
the same. LEED v3 was published in April 20009.
Although the LEED v4.1 is the latest version
released in first quarter 2018, the use of LEED v3
was allowed until October 31, 2016 [8]. As a result,
the number of buildings certified according to
LEED v3 is considerably higher when it is
compared to the ones certified according to LEED
v4. Furthermore, the LEED certified green
buildings commonly attain relatively low level of
achievements in MR credit, regardless of the level
of certification, especially when compared to the
other categories [17]. Therefore, the examination of
buildings that have been certified with the LEED v3
is important in terms of demonstrating the level of
achievements of MR credit in green building
projects. This analysis is meaningful and important
in terms of understanding the difficulties and risks
encountered within the scope of MR credit in green
building projects.

The main purpose of this study is to investigate
whether there were statistically significant
differences between the MR credit achievements of
newly constructed buildings in Turkey, which were

certified according to four different levels. In
addition, this study aims to determine which of
these MR sub-categories’ credit achievements are
weak. To achieve these objectives, Kruskal-Wallis
and Mann-Whitney U tests were performed
respectively and the findings were interpreted.

2. LEED certification system for new
construction

LEED BD + C provides a framework for
construction a holistic green building, which uses
water and  energy efficiently, damages the
environment less and provides more healthy livable
spaces. The system can be applied for eight
different types of projects, which are: (1) new
construction, (2) core and shell, (3) schools, (4)
retail, (5) hospitality, (6) data centers, (7)
warehouses and distribution centers, and (8)
healthcare. The system also includes design and
construction activities for both new buildings and
major renovations of existing buildings [25]. Until
a project obtains the certificate, a maximum of 40%
of its gross floor area may not be completed,
otherwise it will not obtain the certificate until the
deficiencies have been completed [8].

In LEED, which is a point-based certification
system, a project fulfills specific prerequisites and
credits to earn LEED points. The range of credits’
possible points and total points vary depending on
the rating system where the building type is eligible
to apply. In LEED v3, which has the highest score
of 110, a project must earn 40 or more credit points
in order to obtain a certificate. In LEED, buildings
acquire four different levels of certification:
Certified (40-49 points), Silver (50-59 points), Gold
(60-79 points) and Platinum (80 and over points)
[15]. These levels are determined by sum of the
points earned from each credit of the projects. The
sustainability of buildings is evaluated in seven
credits for New Construction with LEED v3 20009.
MR credit is one of the seven main credits and
accounts for approximately 13% of the maximum
achievable points (110 pts.) for NC in LEED v3. In
MR credit, there are 8 different evaluation criteria
including 1 prerequisite and 7 credits [25].
Prerequisite and points of MR credit are presented
in Table 2.
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Table 2. Materials and resources credit in LEED v3 2009 for new construction
Materials and Resources Credit and Its Prerequisites Points
Prerequisite 1 Storage and Collection of Recyclables Required
Credit 1.1 (C1.1)  Building Reuse—Maintain Existing Walls, Floors and Roof 1-3 Points
The minimum percentage building reuse
55% 1
75% 2
95% 3
Credit 1.2 (C1.2) Building Reuse—Maintain Interior Nonstructural Elements 1 Point
Credit 2 (C2) Construction Waste Management 1-2 Points
The minimum percentage debris to be recycled or salvaged
50% 1
75% 2
Credit 3 (C3) Materials Reuse 1-2 Points
The minimum percentage materials reused
5% 1
10% 2
Credit 4 (C4) Recycled Content 1-2 Points
The minimum percentage materials recycled
10% 1
20% 2
Credit 5 (C5) Regional Materials 1-2 Points
The minimum percentage regional materials
10% 1
20% 2
Credit 6 (C6) Rapidly Renewable Materials 1 Point
Credit 7 (C7) Certified Wood 1 Point
The maximum achievable points 14 Points

3. Materials and resources credit achievements
of LEED certified building in Turkey

The life cycle of a material consists of five main
phases: the extraction of material from its source,
then processing, production, transportation,
consumption, reuse, recovery and disposal of
material [27]. Each phase of a material's life cycle
has various adverse environmental effects and these
effects damage nature. Therefore, all of these
phases should be taken into consideration when
deciding the construction materials to be used in the
structures. Effective use of construction materials

can be achieved through practices such as use of
standardized material, selection of recyclable
materials, and development of material
management plan. According to LEED, the
environment should not be harmed by using the
necessary amount of, compatible with the region
and recyclable materials in these processes. MR
credit focuses on minimizing the negative
environmental impacts associated with the
extraction, processing, transportation, maintenance
and disposal of construction materials [28]. MR
credit supports the use of sustainable materials and
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recycling of waste as buildings cause large amounts
of materials and resources consumption and waste
generation in construction and operation processes
[25]. It aims to minimize resource consumption and
waste during the lifecycle of buildings.

There are 831 registered projects in Turkey
according to the USGBC project official website
data. Out of 831, 461 were classified as New
Construction and 380 of them were assessed
according to LEED v3. Out of these 380 projects,
172 projects obtained certificate after the

assessment process. The scorecards of these 172
projects were obtained from the USBGC project
official website data. Average values, standard
deviations and percentage of MR credit
achievements according to certification levels, and
the number of projects for each certification level
are given in Table 3.

The comparison of the percentages of MR credit
achievements of 172 green buildings with respect to
different certification levels is presented in Fig. 1.

Table 3. MR credit achievements of LEED-NC 2009 certified buildings in Turkey.

Certification Level and Number of Buildings

Credits and

Max. Certified (10) Silver (36) Gold (111) Platinum (15)
Achievable

7 Std.  Ach. Std.  Ach. Std.  Ach. Std.  Ach.
Points Ave. Dev. % Ave. Dev. % Ave. Dev. % Ave. Dev. %
C1.1(3) 0.00 000 000 025 071 833 015 0.37 511 013 027 4.44
Cl1.2(1) 0.00 000 000 0.03 0.03 278 002 0.02 180 0.00 0.00 0.00
C2(2) 160 0.71 80.00 1.11 0.67 5556 154 056 77.03 167 052 83.33
C3(2) 0.00 000 000 003 0.03 139 005 0.07 270 0.27 050 13.33
C4 (2) 1.80 0.40 90.00 169 039 8472 183 0.20 9144 187 0.27 93.33
C5 (2) 1.00 1.11 50.00 169 050 8472 195 0.08 97.75 2.00 0.00 100.00
C6 (1) 0.00 000 000 003 0.03 278 0.11 0.10 1081 0.20 0.17 20.00
C7 (1) 0.00 000 0.00 0.00 0.00 0.00 005 0.04 450 0.07 007 6.67
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Fig. 1. Comparison of MR credit achievements of LEED-NC 2009 certified buildings
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According to Table 3 and Fig. 1, the following

results can be interpreted:

= In building reuse-maintain existing walls,
floors and roof (C1.1) credit, the percentages of
achievements of gold and platinum buildings
are very close. The percentages of achievements
of certified buildings are equal to 0%, in other
words these buildings have not earned any
points in this credit. The percentages of
achievements of silver buildings are high when
compared to the ones in other certification

levels.
= In building reuse—maintain interior
nonstructural elements (C1.2) credit, the

percentages of achievements of certified and
platinum buildings are equal to 0%, in other
words these buildings have not earned any
points in this credit. The percentages of
achievements of silver and gold buildings are
slightly more than 0% and very close to each
other.

= In construction waste management (C2) credit,
the percentages of achievements of certified,
gold and platinum buildings are very close. The
percentages of achievements of silver buildings
are very low when compared to the ones in other
certification levels.

= |n materials reuse (C3) credit, the percentages
of achievements of certified buildings are equal
to 0%. The percentages of achievements of gold
and silver buildings are slightly more than 0%
and very close to each other. The percentages of
achievements of platinum buildings are high
when compared to the ones in other certification
levels.

= Inrecycled content (C4) credit, the percentages
of achievements of certified, gold and platinum
buildings are very close. The percentages of
achievements of silver buildings are low when
compared to the ones in other certification
levels.

= In regional materials (C5) credit, the
percentages of achievements of platinum
buildings are equal to 100%, in other words all
of them have earned possible maximum points
in this credit. In addition, the percentages of

achievements of gold and platinum buildings
are very close. The percentages of achievements
of silver buildings are lower than the ones in
gold and platinum certification levels while they
are higher than the ones in certified certification
level. The percentages of achievements of
certified buildings are very low when compared
to the ones in other certification levels.

» In rapidly renewable materials (C6) credit, the
percentages of achievements of certified
buildings are equal to 0%. The percentages of
achievements of silver buildings are slightly
more than 0% and very close to the ones in
certified certification level. The percentages of
achievements of platinum buildings are very
high when compared to the ones in other
certification levels.

= In certified wood (C7) credit, the percentages of
achievements of certified and silver buildings
are equal to 0%. The percentages of
achievements of gold and platinum buildings
are slightly more than 4% and very close to each
other.

= Insummary, only in C2, C4 and C5 credits, the
percentages of achievements of all buildings are
higher than 50%, whereas in other credits, they
are lower than 50%.

The main purpose of this study is to determine
whether there were statistically significant
differences between the MR credit achievements of
newly constructed buildings in Turkey depending
on four different levels of certification. For this
purpose, Kruskal-Wallis test was performed by
using the IBM® SPSS® Statistics version 25
software.

Kruskal-Wallis test is the non-parametric
alternative to one-way variance analysis
(ANOVA). Kruskal-Wallis test is used to determine
whether there is a statistically significant difference
between averages of three or more groups that do
not show normal distribution [29]. Kruskal-Wallis
test can be performed for continuous or ordinal
dependent variables [30]. The p values obtained
from the Kruskal-Wallis test performed in this
study are presented in Table 4. If the p values are
less than 0.05, it indicates that there is a statistically



Assessment of materials and resources credit achievements of LEED-certified buildings in Turkey ... 24

significant difference in MR credit achievements of
buildings  certified according to different
certification levels at 95% significance level.

Based on the results of Kruskal-Wallis test
presented in Table 4, p values are less than 0.05 for
2 MR credits. This means that the achievements of
buildings certified according to four certification
levels are statistically significant different at 95%
significance level in the construction waste
management (C2) and regional materials (C5)
credits. On the other hand, the achievements of
buildings certified according to four certification
levels are not statistically significant different at
95% significance level in the remaining 6 MR
credits.

Having performed the Kruskal-Wallis test, the
Mann-Whitney U test was performed in order to
determine whether there is a statistically significant
difference in credit achievements of buildings
certified according to two different certification
levels. Mann-Whitney U test is the non-parametric
alternative to the independent sample t-test. It is
used to test whether the averages of two
independent groups that do not show normal
distribution are equal or not [29, 30]. The p values
obtained from the Mann-Whitney U test used in this
study are presented in Table 5. If the p values are
less than 0.05, it indicates that there is a statistically
significant difference in credit achievements of
buildings certified according to two certification
levels at 95% significance level.

According to the Mann-Whitney U Test results
presented in Table 5, following findings can be
highlighted:

Table 4. Kruskal-Wallis Test p values of MR credit.

In building reuse-maintain existing walls,
floors and roof (C1.1), building reuse—maintain
interior nonstructural elements (C1.2), materials
reuse (C3), recycled content (C4), rapidly
renewable materials (C6) and certified wood
(C7) credits, the average achievements of all
types of certificated buildings are at the same
level, and therefore there is no statistically
significant difference within each pair in these
credits.

In construction waste management (C2) credit,
the average achievement of silver buildings is
considerably lower than those of gold and
platinum buildings, and so there is a statistically
significant difference between them. Certified,
gold and platinum buildings have almost at the
same average level of achievement and so there
is no statistically significant difference among
them.

In regional materials (C5) credit, the average
achievement of certified buildings is
considerably lower than those of silver, gold and
platinum buildings, and therefore there is a
statistically significant difference between
them. Moreover, the average achievement of
silver buildings is considerably lower than those
of gold and platinum buildings, and therefore
there is a statistically significant difference
between silver buildings and gold ones. The
average achievements of silver and platinum
buildings, and gold and platinum buildings are
respectively at the same level, and so there is no
statistically significant difference within each
pair.

MR Credits

Kruskal-Wallis Test p Value

Building Reuse—Maintain Existing Walls, Floors and Roof
Building Reuse—Maintain Interior Nonstructural Elements

Construction Waste Management
Materials Reuse
Recycled Content
Regional Materials
Rapidly Renewable Materials
Certified Wood

0.810
0.881
0.008*
0.314
0.495
0.000*
0.161
0.486

* Statistically significant at 95%.
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Table 5. Mann-Whitney U test p values of MR credit

. . Mann-Whitney U Test p Values
MR Credit Certification Level

Certified Silver Gold Platinum
Certified - 0.350 0.415 0.414
cL1(3) Silver - 0.631 0.790
Gold - 0.979
Platinum -
Certified - 0.598 0.670 1.000
cL2 (1) Silver - 0.720 0.519
Gold - 0.602
Platinum -
Certified - 0.074 0.623 0.936
Silver - 0.002* 0.019*
2@ Gold - 0.452
Platinum -
Certified - 0.598 0.495 0.238
Silver - 0.646 0.135
<O Gold - 0.141
Platinum -
Certified - 0.453 0.779 0.768
i) Silver - 0.239 0.218
Gold - 0.461
Platinum -
Certified - 0.025* 0.000* 0.003*
c5(2) Silver - 0.002* 0.096
Gold - 0.521
Platinum -
Certified - 0.598 0.275 0.140
c6 (1) Silver - 0.142 0.039*
Gold - 0.304
Platinum -
Certified - 1.000 0.495 0.414
) Silver - 0.197 0.121
Gold - 0.713
Platinum -

* Statistically significant at 95%.
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= In rapidly renewable materials (C6) credit, the
average achievement of silver buildings is
considerably lower than those of gold and
platinum buildings, and thus there is a
statistically significant difference between
silver buildings and platinum ones. There is no
considerable difference among the average
achievements of buildings with the other
certification levels, and thus there is a
statistically significant difference among them.

4. Findings and conclusion

Buildings and construction activities have negative
effects on the natural environment. The
construction industry is responsible for consuming
half of the world's physical resources. Therefore,
the construction industry can be considered as an
environmental burden. With the development of
ecological consciousness, the interest in sustainable
construction has gained momentum especially in
recent years. The “green building” has emerged as
a response to the sustainable development of the
construction industry and become an obligation
rather than an alternative. If a building has been
certified by any green building certification system,
then it can be considered as "green". There are
various green building certification systems such as
LEED, BREAM, DGNB, BEPAC, CASBEE, etc.
developed in different countries around the world.
LEED is one of the most widely preferred green
building certification system in Turkey. In this
certification system, buildings can receive at most
110 credit points from seven different credits and
“Materials and Resources” (MR) credit has 14
credit points, which accounts for approximately
13% of the maximum credit points in LEED v3 for
“New Construction”. Although MR credit is
important for obtaining any LEED certification, the
LEED certified green buildings in Turkey attain
relatively low level of achievements in this credit,
regardless of the levels of certification, especially
when compared to the other credits. The humber of
buildings certified according to LEED v3 is
considerably higher when compared to the ones
certified according to LEED v4. Therefore, the
examination of buildings that have been certified

with the LEED v3 is important in terms of
demonstrating the level of achievements of MR
credit in green building projects. The main purpose
of this study is to investigate whether there were
statistically significant differences between the MR
credit achievements of newly constructed buildings
in Turkey, which were certified according to four
different levels. In addition, this study aims to
determine which of these MR credit achievements
are weak. For these purposes, Kruskal-Wallis and
Mann-Whitney U  tests were performed
respectively and then the findings were interpreted.

The analyses revealed that the achievements in
the building reuse-maintain existing walls, floors
and roof (C1.1), building reuse-maintain interior
nonstructural elements (C1.2), materials reuse (C3),
rapidly renewable materials (C6) and certified
wood (C7) credits of green buildings are relatively
low when compared to the ones in other credits.
Moreover, the maximum average achievement of
all LEED certified buildings in C3 and C6 credits is
20% and even 10% in C1.1, C1.2 and C7 credits.
There may be several reasons behind these low
levels of achievements. First of all, the term "green
building" in developing countries such as Turkey
has gained importance recently, that is not a very
mature culture. Secondly, it is generally difficult to
meet the requirements of MR credit. For example,
in the “certified wood (C7)” credit, whether the
FSC certificate exists is evaluated. In order to
obtain this certificate, the authorized institution
must be present in the countries in which the project
is applied. For this reason, this certificate is not very
common, so very few projects have received less
credit points from “certified wood (C7)” credit and
even the majority of the projects have not received
any credit points from this credit. In the other
example, the projects have either received little or
no credit points from the “materials reuse (C3)” and
“rapidly renewable materials (C6)” credits.
Because, the evaluation of these credits is based on
the ratio of amount of rapidly renewable materials
and reusable materials to the quantity of all
materials, respectively. Since threshold ratio is very
high, most of the projects attain low level of
achievements regardless of the levels of
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certification. The requirements of the “construction
waste management (C2)”, recycled content (C4)
and “regional materials (C5)” credits have been met
with high credit points in most projects, regardless
of the levels of certification. This may indicate that
recycling and use of local materials in green
buildings has been important recently. Thirdly, as
the recycled and eco-friendly materials industry in
Turkey is relatively new concept, it is very difficult
to supply local materials that meet certification
requirements. Fourthly, renewable energy sources
such as solar, wind, geothermal etc. is very limited.
Fifthly, the production of reusable, recyclable and
renewable materials is very limited, so most of them
are imported, which in turn increases the
purchasing cost and causes problems in supply.

This study demonstrated the MR credit
achievements of newly constructed buildings in
Turkey, which were certified according to four
different levels. This study also explored the
possible causes of low levels of achievements in
certain credits (C1.1, C1.2, C3, C6, C7) of these
projects. In this study, the factors that cause low
level of achievements in the MR credit are
examined and presented to the attention of
professionals working in the construction industry.
In order to improve these low levels of
achievements, green technologies such as solar
energy, day-lighting should be used instead of
electricity, and practices such as minimizing waste,
water conservation and using sustainable materials
during the construction of projects should be
adopted. Moreover, sustainable and resource
efficient design, off-site preparation, appropriate
and reuse of resources, the development of
production and supply chain of local materials, and
the application of modern construction methods
will make the construction industry more
economical and green. These recommendations not
only help the achievement of sustainability goals
for construction projects, but also contribute to
obtaining higher credit points during the application
processes for green building certification. Future
studies may aim to better understand sustainable
construction  practices by examining the

performance of the other categories of LEED in
Turkey.
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