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WELCOME TO ICSD 2017

On behalf of the organizing committee, we are pleased to announce that the 3th International
Conference on Sustainable Development (ICSD-2017) is held from April 19 to 23, 2016 in
Sarajevo - BOSNIA-HERZEGOVINA. ICSD 2017 provides an ideal academic platform for
researchers to present the latest research findings and describe emerging technologies, and

directions in Sustainable Development issues. The conference seeks to contribute to presenting

novel research results in all aspects of Sustainable Development. The conference aims to bring
together leading academic scientists, researchers and research scholars to exchange and share their
experiences and research results about all aspects of Sustainable Development. It also provides the
premier interdisciplinary forum for scientists, engineers, and practitioners to present their latest
research results, ideas, deve]opments, and app]ications in all areas of Engineering and Natural
Sciences. The conference will bring together leading academic scientists, researchers and scholars
in the domain of interest from around the world. ICSD 2017 is the oncoming event of the
successtul conference series focusing on Sustainable Development. The scientific program focuses
on current advances in the research, proa’uction and use of EngIneeHng and Natural Sciences
with particular focus on their role in maintaining academic level in Engineering and Applied
Sciences and elevating the science level. The conference’s goals are to provide a scientific forum
for all international prestige scholars around the world and enable the interactive exchange of
state-of-the-art knowledge. The conference will focus on evidence-based benefits proven in clinical
trials and scientific experiments.

Best regards,

Prof. Dr.Ozer CINAR
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Seismic Retrofitting Conventional Methods for
Historical Constructions

Muslum Murat Maras®

Abstract

Old masonry constructions are an important percentage of the residential in many countries. The constructions are highly vulnerable
external effects to formed losses even in moderate earthquakes. The losses are gave rise to by natural calamity have been increased
dramatically in masonry historical structures. Therefore, the safety evaluation of seismic damages for the structures has gained significant
attention in recent years. The paper aims to investigate into seismic retrofitting conventional methods of masonry structures, advantages and
drawbacks. Fundamental concept and the general procedures of seismic strengthening and rehabilitation methods were evaluate in this
study. Consequently, the main aim of the seismic retrofitting is to advance the resistance of a damaged construction while repairing thus it
becomes reliable under coming earthquake occurrences.

Keywords: Structures, seismic, strengthening, rehabilitation.

1. INTRODUCTION

Old stone masonry dwellings belonging to historic centers overall the world have been frequently neglected for decades
without any maintenance. Their typical structure is therefore exposed to the danger of collapse under the earthquakes which
occur over the territory [1]. The masonry structures are very brittle elements with low resistance to the earthquake action [2].
A wide variety of intervention techniques can be considered for strengthening and repair of this structures that have
undergone damages due to many external effects [3]. Nevertheless, it is not possible to conceive retrofitting of masonry
structures without understanding the ways they are affected by the earthquake action [4]. In the last decades numerous studies
have been conducted concerning ways investigation into strengthening and rehabilitation methods for masonry structures [5].
Numerous conventional techniques are available for retrofitting of historical masonry structures. This paper aims to
investigate into repair and strengthening methods of masonry structures, advantages and disadvantages. In addition, the paper
presented most suitable seismic retrofitting methods for unreinforced masonry structures considering efficiency and
economic problems.

2. RETROFITTING METHODS FOR UNREINFORCED MASONRY STRUCTURES

2.1. Shotcrete

Shotcrete method called has been used repair for old construction for many years [2]. Application of the shotcrete to surface
of a masonry wall is a common method for strengthening both in-plane and out-of-plane strength of the walls [6]. The
strengthening using shotcrete significantly increases both shear and flexural capacities ultimate load of the retrofitted walls.
The method improves in-plane inelastic deformation capacity and dissipates high-energy due to successive elongation.
However, shotcrete is expensive because considerable materials and labour are involved with placement [4]-[9]. Figure 1
shows that the use of the shotcrete method seismic strengthening applications [33].

2.2. Fiber Reinforced Polymer (FRP)

Fiber Reinforced Polymer (FRP) composites are common in rehabilitation and strengthening of masonry structures [10]. The
method has been a many advantages that used to enhance the strength and ductility for seismic strengthening of the historical
structures [16], [18]. [21], [26]. In addition, using FRP in seismic retrofitting applications has advantages like rapid
application, durability, low cost of installation, no loss of valuable space and additional weight and therefore can remain the
same dynamic properties of the structures [2]. Nonetheless, research has identified that the inelastic deformation capacity of
the wall may be limited as a result of de-bonding of FRP sheets, which occurs suddenly with little ductility. In general, due to
high cost and no complete knowledge of their mechanical behaviour[6].

Corresponding author: Inonu University, Department of Civil, Malatya, Turkey. murat.marass@inonu.edu.tr
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Figure 1. FRP retrofitting method

2.3. Stitching and Grout/Epoxy Injection

Grout injection is a popular strengthening method for historical buildings [21]-[25]. The main purpose of the injections
technique is to restore the original integrity of the retrofitted wall and to fill the voids and cracks [26]. The techniques have
been used to repair cracked/damaged masonry in Figure 3 [13]. It should be noted that the selection of grout materials is
important because corrosion protection and compatibility with the existing materials have to be ensured. The materials have
excellent penetration and bond characteristics, and are commonly used for concrete retrofits [6]. The advantages of epoxy
injection method have no changes in aesthetic and architectural features [2], [7], [12], [25]. However, the disadvantages of
grout injection repair technique have high segregation and shrinkage.

Figure 2. Grouting injections

2.4. Re-Pointing

Re-pointing is a traditional retrofitting technique commonly used in the old masonry structures [13]. This technique offers
some advantages as reduced surface preparation and preservation of aesthetics [3]. It might be provided as low cost and
application of implementation. On the other hand, the method is not sustainable and the success of the lies with the
compatibility of the new mortar [11]. It demonstrated to sharply improve the shear and bending moment capacities of
masonry improving decrease of deformation [4], [6]. The technique can integrate other repair technique as grout injection; in
this case it may be applied so as to better confine the injected material [13].

Figure 3. Re-pointing strengthening method

2.5. Post-Tensioning

Post-tensioning method has been improved by recent research and is increasingly being used for new construction besides the
retrofitting of historical building [2]. The method is considered one of the potentially efficient strength options for masonry
structures, providing strengthening to the overall structure with minimal intrusion [28]. The basic concept of the post
tensioning method is to improve the strength and ductility [3], [4], [7], [26]. Also, it does not change the appearance of the
historical masonry structures [14], [17], [29]-[31]. However, the method has been costly and shrinkage of masonry. In
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addition, the biggest disadvantages of the method are external straps and the elements being external are exposed to corrosion
[20].

Figure 4. Post tensioning method

2.6. Center Core

Center Core method is improved method for strengthening of masonry buildings [12]. The technique is successfully used to
enhance the resistance of URM wall under cyclic actions, and lateral maximum lateral displacement. The method is also
related to the possibility to preserve the architectural aspect of the structure [19]. However, the main disadvantage is given by
the fact that highly qualified personel, high tech equipment and strict quality control are needed. Moreover, the method tends
to create zones with widely varying stiffness and strength properties [7], [10], [12].

3. COMPARATIVE OF RETROFITTING METHODS FOR HISTORICAL MASONRY BUILDINGS

Seismic retrofitting is important for old masonry buildings. There are some techniques in practice and under investigate that
are also suitable for implementation. Each the strengthening method has its own advantages and drawbacks, when a
technique is appropriate for one building. The selected method must be consistent with aesthetics, strength, ductility and the
cost requirements. According to literature survey, Table 1 summarizes advantages and disadvantages of each retrofitting
method for historical masonry structures.

Table 1. Advantages and Drawbacks of Each Strengthening Method for Old Masonry Structures

Method Advantages Drawbacks
- high deformation - expensive
Shotcrete - improving stability - labour placement
-increases ultimate load - architectural effects
- improve shear resistance - high cost
FRP - easy application -high electric conductivity

-increase ductility

Stitching and grout injection

- easy application

- not changing the architectural
aspect

- minimum cost

-high segredation
- high shrinkage
- irreversible action

Re-pointing

- minimal cost
- low deformation
- prevention penetration

- lead corrosion

Post tensioning

- increase ductility
- easy to apply
- reducing cracking

-somewhat costly
-shrinkage and creep
- corrosion

- anchorage problem

Center core

- safe resistance
- not alter the ppearance

- high cost
- high technology requires
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4. CONCLUSION

The seismic retrofitting and rehabilitation techniques for historical structures have been reviewed and discussed in the paper.
In order to retrofit existing buildings, it is important to understand the seismic performance of the building. The main aim of
the seismic strengthening is to advance the seismic resistance of a damaged construction while repairing so as to becomes
safer under future earthquake occurrences. Each retrofitting technique has its own advantages and disadvantages, when a
technique is convenient for one building. The selected method should be consistent with aesthetics, strength, ductility,
stiffness and the cost requirements. In this study, epoxy injection method, increase in strength the confinement improved the
deformations and energy dissipation. Re-pointing developed the shear and bending moment and minimal cost of masonry
structures. In addition, the technique reduced surface preparation and preservation of aesthetics. However, Center Core
method highly qualified personal and strict quality control are needed. As a result, the methods of strengthening among
should be recommended grout injection methods and Re-pointing for old masonry structures due to its low cost besides a no
requirement for high working capacity.
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Determination of Pre-Service Science Teachers’
Perceptions of Planetariums via Metaphors
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Abstract

The purpose of this study is to identify pre-service science teachers’ perceptions of planetarium concept via metaphors. Phenomenology,
one of qualitative research techniques, was used in the study. The population of the study consists of total 255 fourth-grade pre-service
science teachers in four different education faculties. The data of the study was collected with a form prepared according to a fill-in the
blanks method and consisting of a one question. The pre-service teachers were asked to develop a metaphor about the concept of
planetarium and asked to write a sentence completing the statement “A planetarium is like /similar to ..... because ....... ”. Content analysis
was used for the analysis of data. The results of the study revealed that pre-service teachers generated 68 different metaphors and used
the following metaphors in the top-five list: space (f=36), sky (f=23), planet (f=22), universe (f=12) and observatory (f=10). 18 pre-
service teachers could not generate any metaphors related to planetarium. These metaphors were classified under five different categories.
When these categories were examined, it was found that 63 pre-service teachers generated metaphors about a research centre where the
space is examined, 63 of them about learning environment where the space is told, and 62 of them created metaphors related to open
public places where the space is viewed. In addition, it was determined that 28 pre-service teachers generated metaphors about the
physical features of planetariums. The metaphors not included in this list were grouped under the others category.

Keywords: Metaphor, Perception, Planetarium, Pre-service Teacher.

1. INTRODUCTION

There has been a need of using out-of-school settings actively at the point of bringing scientific information to the individuals
in society as a result of rapid developments in science and technology. Planetariums are one of these out-of-school settings
which facilitate learners to establish direct relationship with the real objects and enable them to gain permanent knowledge
by adopting positive attitudes, values and new perspectives [1,2,3,4,5]. A virtual reality is created with the simulations
projected on to a dome in planetariums and thus giving the visitors the feeling that they are travelling in space [6,7].
Planetariums are places which improve visitors’ knowledge about space and make contributions to them to explore and
understand the secrets of the universe [8,9,10] and they present features for their visitors to observe the motions of celestial
bodies in a few minutes which last days or years [11]. It is important that the number of planetariums which are very few in
Turkey should be increased and a bridge should be established between planetariums and Science course while especially
teaching astronomy subjects/concepts. Thus, they will make important contributions to raise new generations who are
scientifically literate, like, understand and use/do science. Within this context, it is stated that because planetariums are a
new concept in Turkey, the number of studies carried out about planetariums is very rare and that teachers and pre-service
teachers particularly do not have much information about the planetariums’ content and functions [1]. When considered from
this aspect, any incorrect perceptions of pre-service teachers about planetariums will have negative effects on them about
designing and organizing trips to these places. The research study aimed at revealing pre-service teachers’ perceptions about
new planetariums in Turkey. The study sought to answer the following research questions.

1. What are the pre-service science teachers’ metaphorical perceptions about the planetarium concept?
2. What are the pre-service science teachers’ metaphorical categories about the planetarium concept?

2. METHOD

Phenomenology was used in the research study. This research design focuses on in-depth meaning and investigation of a
particular aspect of a phenomenon. In addition, this design presents examples, explanations, and experiences which will yield
results and help to recognize and understand a phenomenon [12]. Within this context, this design was chosen so that pre-
service teachers’ perceptions related to planetariums could be understood much better. The population of the study consisted
of total 255 final year pre-service science teachers studying in four different education faculties. Out of 255 pre-service
teachers, 125 of them are males and 130 of them are females. The question “...... is like / is similar to because ....... 7 [13,14]
is used to revealmetaphors because this question is frequentlyused as a tool to gather data via metaphors in literature. Within
this context, the participants in the study were asked to answer the question “A Planetarium ...... is like / is similar
to....... because ........ ”.Content analysis was used for the data analysis. Both metaphors and categories for metaphors were
determined by examining the metaphors used for planetariums by the pre-service science teachers as well as the sources/
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reasons for theses metaphors. Themes were generated while classifying the metaphors and their frequencies were presented
in tables.

3. RESULTS

Pre-service science teachers’ metaphorical concepts and metaphor categories about planetariums were presented in Table 1

and Table 2.

Table 1. Metaphors generated by the pre-service science teachers about the concept of “planetarium”

Metaphor f Metaphor f Metaphor f
Space 36 Model 2 Galaxy 1
Sky 23 10D film 2 Freedom 1
Planet 22 Space travel 2 Farabi 1
Universe 12 House 2 Moon 1
Observatory 10 Opening a window on the universe 2 Animation 1
Earth 10 Planet house 2 Sea 1
Star 9 Beyond space 1 Church 1
Telescope 8 Mustafa Topaloglu 1 Miniature 1
Space shuttle 7 Knowledge school 1 Extraterrestrial 1
Mosque 7 Tent 1 Roof of the house 1
Astronomy 5 Big Bang theory 1 Laboratory 1
Dream 5 Celestial bodies 1 Space centre 1
Curiosity 4 Artificial space 1 Jupiter 1
Dome 4 Space land 1 Orbit 1
Amazing feeling 4 Summit of Mt. Agri 1 Abstraction 1
Eternity 3 Dream 1 Sea star 1
Observation 3 Summit of Mt. Everest 1 Binoculars 1
Bath 3 Space house 1 Material 1
Cinema 3 Eye of the space 1 TUBITAK 1
Science 3 Scientist 1 Summit 1
Pluto 2 Simulation 1 Space camp 1
Sun 2 NASA 1 Don’t know 18
Mars 2 Puzzle 1

When Table 1 was examined, it was found that pre-service teachers generated 68 different metaphors and space (f=36), sky
(f=23), planet (f=22), universe (f=12) and observatory (f=10) stand out as top 5 metaphors. 18 pre-service teachers could
not generate any metaphors about the concept of planetarium.

Table 2. Metaphor categories generated by the pre-service science teachers about the concept of “planetarium”

Metaphor Categories f %

1. A research centre where the space is explored 63 24.70
2. Places where education is carried out 63 24.70
3. Public places where the space is watched 62 24.30
4. Physical features (mosque, bath, having a dome and etc ) 28 11.00
5. Others (a celebrity, places where different emotions are experienced ) 21 08.20
6. No answer 18 07.10
TOPLAM 255 100.00

When Table 2 was examined, the metaphors generated by the pre-service teachers about the concept of “planetariums” were
grouped into five conceptual categories with regard to their common properties. Each metaphor was classified within the
context of ideas which constitute the reasons for the metaphors in the direction of pre-teachers’ explanations. When pre-
service teachers’ metaphor categories were examined, 63 (%24.7) of them developed metaphors related to research centres
where the space is explored and the place where education is carried out, 62 (%24.3) of them generated metaphors about
places open to public and 28 (%11.0) of them considered physical features of the planetariums. Different examples were
given below about the metaphors and metaphor categories pre-service teachers generated.
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A planetarium is like the space because it gives an opportunity to watch space
(F2s)

A planetarium is like the space because there are miniature planets there (Msg)

A planetarium is like the space because visual and theoretical information is
presented (Fss)

A planetarium is similar to the space because it enables us to have information
about the diversity in space and size of the universe (Fg,)

A planetarium is like the space because it provides opportunity for students to see
the objects existing in the space concretely (Myg3)

A planetarium is like the space because it is a place where the planets in space are
explored (Myqg)

A planetarium is like the sky because presentations about the sky are made here
(Fis)

A planetarium is like the sky because it enables us to explore and look at the sky
(M24)

A planetarium is like the sky because the planets and stars are explored (Fgg)

A planetarium is like the sky because the sky is introduced (M)

A planetarium is like the sky because the movements in the sky are explained with
simulations (M)

A planetarium is like a planet because the planets are examined (M47)

A planetarium is like a planet because it is a place where there are materials

about the planets (Fs)
A planetarium is like a planet because the existence of the planets is investigated

(F122)
A planetarium is like a planet because it gives information about the planets (Fs)

4. DISCUSSIONS AND CONCLUSIONS

Although education carried out in out-of-school settings is more difficult, more complicated, and more expensive than in-
class teaching [15], it is stated that it has very important functions for learners to acquire cognitive, affective, and
psychomotor skills [16,17]. However, teachers play an important role for the effective and efficient use of these setting which
emerge as attractive learning environments. There are many reasons why teachers cannot benefit from these settings
effectively. One of the reasons is the perceptions of teachers [18,19]. The results of the study revealed that pre-service
teachers generated 68 different metaphors about the concept of planetariums. Space, sky, planet, universe, and observatory
are the main metaphors. These results are similar to the results in literature [1]. In addition, considering the results of the
study, it was determined that the metaphors generated by the pre-service science teachers about the planetariums were
classified into five conceptual categories. Within this context, nearly one fourth of the teachers stated that a planetarium is a
place where space is explored. This finding demonstrates that pre-service teachers have misconceptions about planetariums.
It is stated in literature that pre-service teachers have the same incorrect perceptions [1]. It was found that nearly one-fourth
of the pre-service teachers developed metaphors about planetariums such as a place where teaching and learning activities are
performed and a public place where the space is watched. Moreover, it was revealed that 11% of the pre-service teachers
generated metaphors about the physical features of planetariums. Within this context, pre-service teachers compared a
planetarium mostly to a mosque and a bath due to its dome. These results are compatible with the results in literature [1].
Form this point; it turns out that these settings must be introduced so that pre-service teacher can change their perceptions
towards planetariums to teaching environments where space is described. Thus, their desire to organize trips to such places in
the future can be fostered positively because pre-service teachers’ negative or incorrect perceptions/views about these settings
can have a negative effect on them to organize trips in the future and also these negative or wrong perceptions can prevent
them from benefiting these settings for the best. In addition to this, this study discussed planetariums, one of the out-of-
school-settings. However, it is so important that studies must be carried out about many places which can be used in teaching
of science like science centres, zoos, botanical gardens, aquariums, national parks, and natural monuments. In addition,
studies can be conducted with different pre-service teachers and teacher groups to increase the reliability and validity of the
results of this study and thus obtaining data in a much broader perspective.
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The Situation Of Synthetic Cannabinoids In Turkey

Ismail Cetinkaya®, Gulcihan Aybike Dilek!, Canan Demir Barutcu?, Serkan Koksoy?

Mumin Polat®

Abstract

Synthetic cannabinoid; Tetrahydracannabinol obtained from Cannabis sativa is obtained by spraying onto plants (Salvia spp, Veronica spp,
Turnera diffusa, etc.) with solvents such as ether, acetone and chloroform. Tetrahydracannabinol has chemical psychoactive properties
(Perception disorders, hallucinations, pleasure, psychosis, etc.). Synthetic cannabinoids started to be seen in Turkey for the first time in
2010. In the beginning of 2011 were covered in illegal substances. Until 2014, approximately 130 different synthetic cannabinoid were
recorded. Although named differently in Europe and the United States, it is known that Spice, K2, Genie while in Turkey, Bonzai, Jamaica
Gold Jamaican and are the most widely known.Synthetic cannabinoids take an important place in the rapidly growing drug market. Current
abuse of synthetic cannabinoids continues to grow rapidly in Turkey and in the world. In Turkey, sales of synthetic cannabinoids in 26 cities
were detected in 2011, which is 43 cities in 2012 and 70 cities in 2013. Today, however, it is unfortunately seen in 81 provinces of Turkey.
Drug use among our children and young people is becoming increasingly widespread. In Turkey and around the world, awareness needs to
be raised to prevent drug use for community health.

Keywords: Synthetic Cannabinoid, Community Health, Turkey

1. INTRODUCTION

From the beginning of the 20th century, the Cannabis sativa-named plant was predominantly used on the industrial field, but
later it started to trade as a remedy for the globalizing world. At the same time, Tetrahidracannabinol (THC) from Cannabis
sativa was synthesized by Raphael MECHEULAM with the advance of chemistry. John William HOFFMAN synthesized the
named compounds of JWH compounds (JWH-018, JWH-073, JWH-200 etc.) from THC, while this synthesized compound
was edited for therapeutic use for a long time. It is too late that this substance has toxic effects according to THC as well as
addictive effects. These compounds obtained from THC have attracted the attention of those who trade in illegal substances
over time. These compounds were fed on various plants with some solvents to obtain very differently designed drug addictive
agents. These substances have escaped punishment for such substances as laws (incense etc.) have been expelled to the
market. This situation was noticed very late. The laws and regulations of each country have had to be updated and the
dependency of these substances has increased in the countries that are late to this update.Synthetic cannabinoid,;
Tetrahydracannabinol (THC) obtained from Cannabis sativa is obtained by spraying the plants with Salvia spp (sage),
Veronica spp (turmeric), Turner diffusa (damiana tea) etc. with solvents such as ether, acetone and chloroform. Because of
the volatile nature of the active substance, it is necessary to keep it in a closed bag. Plant selection is a feature that can be
taken as a way of acting as a crime organization. The use of Damiana tea while the use of island tea in the construction of
synthetic cannabinoids demonstrates the amateurism of the manufacturer of the substance, shows the professionalism of
criminal organizations.

1.1.History of Synthetic Cannabinoids

Cannabis sativa and Cannabis indica; It is a plant known in Central Asia and China since 4000 BC. The therapeutic effects
of cannabis have been known for a long time. It was first reported in the history that the Chinese Emperor Shen-Nung (2737
BC) mentioned that cannabini was effective against malaria and rheumatism [1]. The plant has different nomenclature in
different societies. The most commonly used names are; Marijuana, grass, tea, pot, weed, and Mary Jane. Other names
describing the various stiffnesses of marijuana grown as a natural plant; Hemp, chasra, bhang, ganja, dagga and sinsemilla. In
our country, cannabis or females are called junk hemp. Plant; Can be grown almost anywhere in the world. The ability of the
plant to grow in all climatic conditions makes it the most consumed matter. A9-tetrahydrocannabinol (A9-THC) found in the
content and predominantly leaves of C. sativa and C. indica plays the most important role in dependence.In 1941, under the
leadership of the American organic chemist Roger Adams (1889-1971), a group of researchers developed molecules similar
to phytocannabinoids.By the 1960s, Raphael Macheulam (1930-) from Hebrew University of Israel synthesized
tetrahydrocannabinol (THC) from Cannabis sativa.At the beginning of the 1990s, John William Huffman (1932-) and
colleagues synthesized naphthoindoles, naphthoylpyrrolidines and compounds with cannabinoid receptor activity known as
"JWH compounds". Over time, these materials have become the main component of new substances containing synthetic
cannabinoids [2].Synthetic cannabinoids; Cannabis sativa plant, free electrons A9-tetrahidrokannabinol (THC) called
substance different substances (jwh-018, etc.) is obtained as a result chemically synthesized [3].Performed many different
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classifications, although the front office on Drugs and Crime United Nations Office on Drugs and Crime United Nations
UNODOC) and the British Advisory Council on the misuse of Drugs (ACMD) classification.

1.2.Chemical Effects Of Synthetic Cannabinoids

THC; Chemical psychoactive (disorders of perception, hallucination, pleasure, psychosis etc.). Synthetic cannabinoids started
to be seen in our country for the first time in 2010. It was taken into the scope of illegal materials in early 2011. By 2014,
about 130 different synthetic cannabinoids have been recorded [4]. Most of these materials are estimated to be of Chinese
descent [5]. Spice, K2, Genie in Europe and USA, and Bonzai, Jamaica and Jamaican Gold in Turkey are known to be
different according to the countries. Other brand Synthetic Cannabioids; Spice silver, Spice diamond, Spice Arctic Synergy,
Spice Tropiccl Synergy, Spice Egypt, Yucatan Fire, Smoke, Sence, ChillX, Highdi's Almdrohner, Earth Impact, Gorillaz,
Skunk, Genie, Galaxy Gold, Space Truckin, Solar Flare, Moon Rocks, Blue Lotus, Aroma, Scope, Albino Rhino Buds,
Aroma, Aromatic Incense, Barely Legal, Bliss, Bombay Blue, Bonzai Black Diamond, Bonzai Aromatic Potpourri, Bonzai
Cuba, Bonzai Plant Growth Regulator, Caneff 5 Star, Chilin XXX, Fake Weed, Fusion, Galaxy, Genie, Gorilla, Heaven,
Herb Dream, Fake marijuanna, Fake mage, Experience: Ignite, Experience: Experience: Chill, Experience: Dream, Everlast,
Magic, Mojo, Moon Rocks, Pep Spice, Red Magic, Sence, Skunk, Smoke, Smoke, Herbal incense, Ice Bud Extra Cold, Ivory
Wave, Jamaican Gold, Jamaican Spirit, K2, K3, XXX, Solar Flare, Space, Truckin ', Spice, Spice Arctic Synergy, Spice
Tropical Synergy, Spice Diamond, Spice Gold, Spice Gold Spirit, Spice Silver, Spicey XXX, SpiceWorld420, Spice99 Ultra,
Spike99, Smoke, Splice Platinum, Star Fire, Syn, Tribal Warrior Ultimate, Yucatan Fire, Zohai, Zohai SX. Are sold under
many different names and packaging names.In a study conducted in Germany in 2008, Spice was searched by a pilot research
on synthetic named cannabinoids. In the study, it was found that 6% of the people aged 15-18 years used synthetic
cannabinoid named Spice [6]. When blood samples taken from patients in psychiatric wards are analyzed by mass
spectrophotometry, more than 50% of the blood is found in synthetic cannabinoids [7].A qualitative study in California
shows that cannabis users are avoided from being controlled for synthetic cannabinoids [8]. In a study completed in Canada
in 2013 (Ontario Student Drug Use and Health Survey (OSDUHS)), the prevalence of synthetic cannabinoid use was
measured as 1.8% in the 7-12 age group [9]. In a study conducted in our country (n = 158) (10), 70.3% (n = 111) of the
patients stated that they were using "Bonzai" and 8.2% (n = 13) were "Jamaica" 21.5% (n = 27) of them were using both.
91.8% of the patients used SK in the last 4 days and 8.2% in the last 4 days and 2 weeks. 69.6% (n = 111) of participants
were using SK through cigarette with 56.3% (n = 89) using bucket-chisal method and 3,2% (n = 5) using foil. Eighty-seven
(55.1%) reported using SK alone, 35 (22.2%) using a group, and 34 (21.5%) using both. The average daily use was 2.7 + 2.2
(0.5-18.0) grams. The mean duration of use of SK was 22.0 + 11.9 (2-60) while the mean duration of regular use was 17.2 +
12.0 (2-48) months. The final dose was reported as 13.0 + 10.9 (1-48) on average. One hundred thirty-five people (86.0%)
stated that they used cannabis before the use of SK, 19 (12.1%) said that the first person to use was SK and 8 (5.1%) had used
another substance before. In 92.3% (n = 143) of the patients, the reason for the use of SK was the relief felt by SK. Eighteen
people (70.1%) had previously attempted to quit unsuccessfully.

2. RESULT

In the synthetic cannabinoid studies carried out in our country, the rapid increase in psychoactive substances of new herbal
origin has been found. Synthetic cannabinoids have an important place in the rapidly growing drug market. Synthetic
cannabinoids were initially of interest in Europe, but nowadays abuse of these substances is rapidly increasing in Turkey and
in the world and continues to increase. Since 2010, synthetic cannabinoid seizures have increased in Turkey; In the case of
catches, in 2012, 9-fold increase compared to the previous year, and the security forces, the number of provincial sales
increased from 21 to 47 reports have passed. In 2012, 4,784 Forensic Medicine Bulletin 201 suspects were arrested in 3,401
synthetic cannabinoid cases in Turkey. In 2012, the number of incidents increased by about 19 times compared to the
previous year, while the number of suspects increased by about 57 times [4]. The influence of the spread of drug and
synthetic cannabinoid use can not be denied in the rapid increase of crime incidents in recent years. It is known that drugs are
also pioneers in the processing of other crimes. At the same time, it should not be forgotten that the production and marketing
of drugs is also an important financial resource in terms of illegal terrorist organizations.Considering all this information,
primarily the future of our children and youth, children and society to the spread of drug use among our youth causes and
what should be done for our health and to awaken the consciousness in the society regarding the determination of this
determination and take the necessary measures in order to the Grand National Assembly of Turkey, including all safety and
security teams conduct research in a very serious manner, taking every precaution and are required to take all necessary
measures to avoid them.
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Oxidative Stress And Antioxidants
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Abstract

In recent years important studies have been carried out on the consumption of antioxidants in order to increase the quality and duration of
life. It is now known that free radicals cause great damage to nucleic acids, lipids, carbohydrates, enzymes, proteins and other cellular
elements. Cell injury, cell death, cancer, heart, etc. it has quite a complex structure which can cause chronic diseases of the metabolism and
free radicals cause damaging oxidative stress to the organism properties. This body, which is formed by free radicals, constitutes some
defense mechanisms with food supplements or with metabolic events. Thanks to this defensive mechanism, the harmful effects of radicals are
minimized. Antioxidants is vital in combating oxidative stress. Antioxidants inhibit the formation of free radicals or neutralize free radicals
formed. While free radicals put our lives at risk, antioxidants emerge as life sources. The disruption of the balance between the production of
free radicals and the defense mechanism of antioxidants causes the deterioration of the structural integrity of cells and tissues and the
functional dysfunction. Balanced nutrition and adequate intake of antioxidants are sufficient to get rid of the adverse effects of free radicals.
Therefore, oxidant-induced diseases to minimize the risk as a defense mechanism important for long life and better quality antioxidants is
recommended.,

Keywords: Oxidative stress, Antioxidant, Free radical, Diseases.

1. INTRODUCTION

1.1.Free Radicals

Elements or compounds with unpaired electrons in their external orbit are called free radicals [1]. If the free radicals are
produced by environmental and physical effects, there is a serious and various free radical production in the cell [2].
Although the radicals vary functionally, they have less stable structure than non-radical species. The simplest free radical is a
hydrogen atom that contains a proton and an electron. Almost every radical species can affect another radical or molecule by
a different mechanism. Free radicals are encountered more frequently in cigarettes, biologics, toxicology and food industry
[3]. Free radicals may occur during normal cellular metabolism or through various external factors [4]. Radicals; lipids,
proteins, nucleic acids and carbohydrates, such as essential has the ability to cause damage to cellular components [5]. Free
radicals; alcohol, radiation, aging, viruses, ultraviolet rays, cigarette smoke, infections, stress, toxic products of fat
metabolism, some destructive chemical substances, remedies and pest control for reasons like these many more damage to
our metabolisms. Free radicals formed by the immune system in order to neutralize the harmful substances in the body or in
the body are in a state of equilibrium. If the production of free radicals is excessive and the protective effect of antioxidants is
insufficient, oxidative damage occurs in the body.

1.2.Free Radical Types

Hydrogen Peroxide (H,0,);It has no radical properties and is not a reactive species because it does not contain unshared
electrons in its structure.

202'- +2H — 02 + Hzoz

Hydroxyl Radical (HOe¢); Although the hydroxyl radical is highly reactive, it is short-lived. The hydroxyl radical is the
strongest reactive oxygen species [3].

HO - H — He+ OH

Superoxide Radical; The main advantage is the hydrogen peroxide source and reducing the transition metals. When the
peroxide radical enters the reaction with the superoxide radical, one is oxidized and the other is reduced [6].

20,0 — + 2H" + SOD — H,0,+ O,

Hypochloric Acid (HOCI); Hypochloric acid is not a free radical, but a potential oxidizing agent.Ozone (O3); It is a strong
oxidizing agent and a molecule containing three oxygen atoms [3].
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Singlet Oxygen (*0,);This form of oxygen is very effective. It is a non-radical reactive oxygen species because it contains
unpaired electrons [6].

Transition Metals; When an electron is taken or given, free metal ions accelerate radical reactions, catalyze the
decomposition of existing lipid hydroperoxides and the chain reaction of lipid peroxidation. This makes the less harmful
radicals more harmful [7].

Fe*®+ e —— Fe*?
Cu?+e— Cu’
1.3.Oxidative Stress

We have a very sensitive oxidant-antioxidant balance. Inadequate antioxidant defense mechanism, excessive antioxidant
uptake, overproduction of reactive oxygen species, or, depending on them, oxidative stress resulting in the resistance of the
antioxidant level to reactive oxygen. In situations where oxidants are elevated or antioxidants are inadequate, the oxidative
stress that the organism is exposed to produces metabolism, destruction, and tissue damage that has lost its end-function [1].
For this reason, oxidative stress should be taken into account in the protection of tissues, the protection and recovery of vital
health [8].Oxidative stress is thought to contribute to many chronic diseases with cell damage caused by free oxygen radicals
[9]. Oxidative stress has been implicated in diseases such as atherogenesis, lung diseases, Parkinson's disease, pregnancy
preeclampsia, cancer, alcoholic liver disease, diabetes mellitus, acute renal failure, Down syndrome, rheumatoid arthritis
aging and cerebrovascular disorders [10].

1.4.Important Diseases Associated with Oxidative Stresses

In your brain; Alzheimer's, stroke, autism, Parkinson's.

In the heart; Cardiovascular diseases, Hypertension, ischemia.

In the lungs; Asthma, cancer, ARDS.

In Blood; Atherosclerosis, clotting disorder.

Immune System; Inflammation, autoimmune disorders, lupus, multiple sclerosis.
In the kidney; Ischemia-reperfusion, acute kidney disease, nephritis.

In joints; Rheumatoid arthritis, bone diseases [11].

As the role of oxidative stress in the pathogenesis of diseases has been understood, studies on this area have begun to be
emphasized and studies have been increased. Increased free radicals or deficiency of antioxidant defenses have been
investigated in oxidative stress studies, and new methods have been developed for analyzing various materials such as
plasma, serum, erythrocytes, tissue samples [10].

1.5.Antioxidants

The organism has a defensive mechanism against free radicals and harmful effects caused by it. The substances that make up
this defensive mechanism are called antioxidants [12]. Antioxidants help stabilize the radicals by providing the appropriate
electrons to free radicals and function as the most important advocates of the body to remove the oxidative damage that can
be caused by free radicals [13]. Benefits of antioxidants vary according to gender, harvesting time, harvesting method, pox,
even consumption patterns of communities [14]. The antioxidant defense system prevents radical formation before damage,
repairs the oxidative damage, cleans the damaged molecules and prevents mutation. Immediate or severe heart, vein etc. that
may occur in our body. It has been observed with multiple studies that it is protective and therapeutic against diseases [11].
Antioxidant substances, which are usually found in polyphenolic structure, are found in almost all plants, fruits, vegetables,
microorganisms, fungi and animal tissues [3].

1.6. Mechanism of Effect Antioxidants

Sweeping Effect; Antioxidants act by holding free oxygen radicals or converting them into weak molecules. Extinguishing
Effect; Reduces or prevents activation by adding hydrogen to free oxygen radicals. Vitamins and flavanoids are antioxidants
with this property [12]. Chain Breaker Effect; It breaks chains of free oxygen radicals. Hemoglobin, ceruloplasmin and
minerals act in this way. Restorative Effect; Repair of damage caused by free oxygen radicals. Enzymatic Effect; Antioxidant

enzymes such as superoxide dismutase interact by increasing the synthesis of non-enzymatic antioxidants.Inhibition of
Cellular Kinase Losses; They act by stopping the oxidation reactions [15].

1.7.Types of Antioxidants
It can be classified as endogenous and exogenous origin antioxidants.

1.8.Antioxidants of Endogenous Origin

Superoxide Dismutase (SOD); Defends the mechanism against radicals and acts directly. Superoxide chain is the initiator of
radical reactions [10].

20, - + 2H* + SOD — H,0, + 0O,
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Glutathione Peroxidase (GSH-Px); They are antioxidants found in the cytoplasm of cells and contain 4 selenium atoms. It is
the most effective antioxidant enzyme against oxidative stress in erythrocytes, responsible for the reduction of
hydroperoxides.

H,0, + 2GSH + GPx — GSSG + 2H,0

Glutathione Reductase (GR); Reduction of hydroperoxides via NADPH allows the resulting oxidized glutathione (GSSH) to
reduce re-reduced glutathione [16].

GSSG+NADPH+ H*—»2GSH+NADP*

Glutathion S Transferase (GST); Their functions are very high. External or intracellular reactions detoxify by converting the
harmful substances resulting in water into water-soluble mercapturic acid species and have intracellular carrier and binding
functions [17].

ROOH+2GSH—GSSG+ROH+H,0

Melatonin (N-acetyl-5-methoxy-tritylamine); It is known as the most effective antioxidant (10). Because of its lipophilic
nature, it reaches almost the entire region of the cell, exhibiting a broad distribution and antioxidant effect by retaining
different forms of radicals such as hydroxyl, hydrogen peroxide and superoxide [13] and stimulating some antioxidants
including SOD, CAT, GPx and GR [16].Glutathione (GSH); It inhibits hemoglobin to oxidize to methemoglobin and
neutralizes lipid peroxides and hydrogen peroxide by GPx effect. Erythrocytes, leucocytes, protect the eye lens against
oxidative damage [13].A-Lipoic Acid (1,2-dithiolan-3-pentanoic acid); A-lipoic acid and its reduced form dihydrolipoic acid
(DHLA) are potent antioxidants. Superoxide and peroxyl radical eliminator. It creates a strong bond between the other
antioxidants and increases its use in the body [18].

1.9.Antioxidants of Exogenous Origin

B-carotene; the precursor of vitamin A and, if necessary, is converted to vitamin A.. B-carotene is a powerful antioxidant and
it is the best one of the cleaners 02.Vitamin E (A-tocopherol); powerful fat-soluble antioxidant and a large capacity. Reduces
superoxide and hydroxyl radicals. The chain peroxidation of membrane lipids by dissolving out is not very effective,
although effective in breaks [16].Vitamin C (ascorbic acid); the hydroxyl, superoxide, hidroperoksit, resolves and reduces
tocopherol radicals, such as ozone. Is plentiful in fresh fruits and vegetables [3].Folic Acid: A vitamin B soluble in water.
DNA synthesis and production of red blood cells. C, E vitamin antioxidants play an inhibitory role against oxidative damage
via homocysteine [16].

2. RESULT

In our body, free radical species produced during normal metabolic processing or through various external factors play an
important role in the formation of many degenerative diseases, especially cancer and cardiovascular diseases, where
oxidation events occur constantly in our metabolism.In order to prevent these diseases which are directly related to free
radicals, oxidants should be stabilized with antioxidants. Balanced nutrition and adequate intake of antioxidants are sufficient
to get rid of the adverse effects of free radicals. Therefore, antioxidants are recommended as an important defense mechanism
for lowering the risk of oxidative diseases and for better quality and longer life. The variety of antioxidant foods is quite
abundant and each one is protective and therapeutic.As a result, antioxidants with defensive system against free radicals
prevent the damages caused by free radicals with antioxidants, which are taken from the outside during the metabolism
process, and also treat the damages that occur.
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Effects Of The Use Of Synthetic Cannabinoids On
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Abstract

Cardiovascular diseases are one of the most common causes of death worldwide, with a mortality rate of up to 15% today. In Europe and the
United States, studies and practices are underway to reduce deaths by cardiac causes. The incidence of cardiovascular diseases worldwide
is due to changes due to geographical differences and due to an increase in known major causes such as age, obesity, high cholesterol and
metabolic factors such as smoking. There are many factors in the etiology of cardiovascular diseases, in addition to substance addiction.
Consumption of cannabis causes cocaine use, which has different negative effects on the cardiovascular system. The most important
complications following the use of synthetic cannabinoids are tachycardia, tremor and palpitations. The effects of synthetic cannabinoids on
the myocardium; It is known that cocaine and mariuhana increase myocardial oxygen demand while decreasing oxygen supply and
increasing levels of carboxyhemoglobin. The consequence of the widespread use of synthetic cannabinoid is that we are thinking more

awareness and prevention awareness to change the text used to reduce and promote cardiovascular problems that are increasing rapidly.

Keywords: Oxidative stress, Antioxidant, Free radical, Diseases.

1. INTRODUCTION

Cardiovascular diseases are one of the most common causes of death worldwide in 2011 with a mortality rate of 12.8%.
Work is underway to reduce cardiac deaths in Europe and the United States. Cardiovascular system diseases vary depending
on geographical differences; Metabolic factors such as age, obesity, high cholesterol, and an increasing humber of known
causes, such as cigarette smoking, increase the incidence of disease worldwide [1]. Controlling risk factors and other basic
measures will also reduce the economic burden of hospitalization, reduction in diseases requiring expensive treatment and
surgery, and reduction in workforce losses and deaths due to these diseases. The causes of cardiovascular diseases are
nowadays added to substance dependence. Consumption of cannabis, cocaine intake and alcohol consumption, which cause
myocardial infarction, can be considered as substance dependence which can cause mortality [2]. Cannabinoids are
absorptive on the autonomic nervous system and exhibit a dazza-dependent biphasic effect. Increasing sympathetic activity at
low and moderate doses reduces parasympathetic activity, leads to tachycardia and increases cardiac output. At higher doses,
on the contrary, semapatical activity is inhibited while parasympathetic activity is increased, thus bradycardia and
hypotension are seen. Synthetic cannabinoids (bonzai) exhibit similar properties to cannabis, and their binding capacities to
receptors are 4-5 fold higher. The reported findings of cardiovascular system following synthetic cannabinoid use are
tachycardia, tremor, palpitation, hypertension, arrhythmia and myocardial infarction, respectively [2,3]. In a study conducted,
tachycardia (25%), bradycardia (16,6%), hypertension (16,6%), hypotension (8,3%) and tachycardia were observed in the
evaluation of cardiovascular system of patients with synthetic cannabinoid (Bonzai) intoxication and intensive care unit
Arrhythmia (16.6%) was seen. According to a study done in the literature, it has been reported that myocardial infarction
develops 72 hours after using synthetic cannabinoid. When studies in the literature are examined, it is stated that myocardial
infarction cases are frequently seen in young patients and these patients have previously had coronary artery disease.
Although the effects of synthetic cannabinoids on myocardium are unclear, they are thought to increase cardiac oxygen
demand, reduce oxygen delivery, and increase carboxyhemoglobin levels. What is noteworthy here is that although
myocardial infarction is very young, myocardial infarction can be seen even 72 hours after ingestion. It is not clear which
substance in the synthetic Cannabinoid content causes myocardial infarction. Vasospasm is thought to be due to plaque
rupture, thrombus formation, or myocardial oxygen imbalance presentation. [4] Two possibilities have been proposed to
explain this case; The first of these may contain synthetic Cannabinoids, which may contain other substances that cause
coronary artery spasm, and the second may contain synthetic Cannabinoids that have not yet been identified in these
substances and cause coronary vasospasm alone. [2] In a reported case report, a 33-year-old male patient admitted to the
emergency department with a sudden onset in the retrosternal region, complained of chest pain accompanied by thalassemia
spreading to the left arm, accompanied by thalassemia, 10 pts / day for 12 years, 12 hours prior to the onset of chest pain is
said to use excessive amounts of bonzai. On the occasional T sharpness and ST segment elevation on electrocardiography

*Mehmet Akif Ersoy University, Institute of Medical Sciences, 15100, Burdur/Turkey.
2 Mehmet Akif Ersoy University, Faculty of Health Sciences, Department of Nursing, 15100, Burdur/Turkey.

®Corresponding Author: Mehmet Akif Ersoy University, Faculty of Health Sciences, Department of Emergency and Disaster Management,
15100, Burdur/Turkey.mpolat@mehmetakif.edu.tr

15


mailto:mpolat@mehmetakif.edu.tr

INTERNATIONAL CONFERENCE ON

SUSTAINABLE DEVELOPMENT

19 - 23 April 2017, Sarajevo

(ECG) resultant precordial leads, the patient was taken to the catheter laboratory for primary percutaneous coronary
intervention with an acute anterior myocardial infarction diagnosis. Coronary angiography revealed that the left anterior
descending (LAD) artery was 100% obstructed in the septum 1 axis and the other coronary arteries were open (Fig. 1).
Successful percutaneous balloon and stent implantation was performed in the same seansta patient's LAD artery.
Postoperative transthoracic echocardiography and segmental wall motion defect were detected in the coronary intensive care
unit, and the ejection fraction value was reported as 50%. It was stated that there was no known systemic disease, drug
allergy, angina pectoris or dyspnea, fever before the chest pain, flu-like symptoms in the patient's question. He stated that the
mother and father of the patient were alive and had no family history of diabetes, hypertension and sudden death. Patients
with no additional complications in the patients were discharged with ASA, clopidogrel, metoprolol, ramipril, and
atorvastatin treatment and necessary recommendations [6]

Figure 1. RCA in Coronary angiography (A), LMCA, LAD and LCx(B) images. PTCA in Coronary angiography (C) ve Stent(D) post LAD
image (4)

2. RESULTS

The use of synthetic cannabinoids all over the world and our country is becoming increasingly widespread. Although the
synthetic cannabinoids are considered as a new generation of addictive substances, the clinical effects they emerge are less
known than the old known substances such as heroin and cocaine. The fact that it has not been encountered by clinicians yet
can lead to various difficulties in the medical treatment that an addict who is influenced by this substance should be applied.
For this reason, health professionals also add to the possibility of using the patient's synthetic cannabinoid into the medical
approach to diseases such as myocardial infarction, especially seen at a young age. Before the patient makes a definite
judgment about the clinical course, he or she should be sure to ask the patient or the relative about what triggered it. When
the reported case reports are briefly reviewed, symptoms such as chest pain, dyspnea, agitation, bradycardia,
unconsciousness, dizziness, dyspnea, heart attack, tachycardia and hallucination appear in the left arm in the emergency
department after the use of synthetic cannabinoid [7-11]. Such indications may also be indicative of different diseases. The
most effective way to prevent this situation is to take detailed anamnesis in such cases. As a result, health professionals
should be cautious in this situation that is vital to clinics. This should be supported by in-service trainings. It should not be
forgotten that such incomplete or incorrect diagnoses which may be put into the case may lead to some negativities which can
not be reversed.
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May Students in Business administration and Economy
Will Be Passionpreneurs in Labor Market?

Mohamed Meri Merit

Abstract

The term of entrepreneurs Culture dominates scientific works of Scholars and the best practices of practitioners during the 20 past years. It has been
exhaustively described (principles, methodology, models, culture, practices,) and of course its success was huge in companies and
organizations.However,recently, to adapt the development of management sciences with the speed change in the environment (external and internal
of the organizations), the specialists (Scholars/ Researchers) have invented the term of (Passion-preneur) which includes the characteristics of
(courageous people, passion, spirit of success, challenge desires, business,confidence and creativity to pursue multiple passions in life, despite
being told the correct way is to focus on one area , ...) to get to the success in the business and economy field. This (passionpreneur culture) is a
new approach in the business or economy and it implements new components of culture and methodology to achieve effective results in modern
enterprises. This paper presents the approach which exceeds (Entrepreneurial or organizational Culture) and it addresses students in business and
economy in order to know if theywill be passion-preneurs in labor market?

Keywords:students in business and economy, passion-preneur culture, HR Management.

1- INTRODUCTION

The old model of building a business to benefit only you is dead. Those who have not adopted the new model will find themselves
totally lost. This new model is someone who has plugged into his or her passion and turned it into a profitable business while
positively contributing to other people's lives. They are Passionpreneurs come from all walks of life and represent a vast number of
businesses and business models. To be a passionpreneur you must attach your passion to a cause or something that is close to your
heart. With this concept, Passionpreneurship is not just doing what you love to do; it’s also doing what you love to do while
benefiting others. The Passionpreneur is a potent model. It’s a powerful way of doing business.Passionpreneurs come from all over
the world in different disciplines and they share strategies, marketing tools, and how they've generated a successful
passionpreneurship. Passionpreneur can meet with any other individuals who have plugged into their passion and turned it into
profits while communicating their message to the world and helping others.There are a few famous passionpreneurs, but there are a
lot of passionpreneurs out there. Men and woman who have a huge movement that is growing exponentially.This paper presents the
basic of passionpreneurship (definitions of concepts and terms of passionpreneurs, their characteristics, intellectual passions and
passionpareneurs, passionpreneur models, techniques of creating passionpreneurs and managing the model, types of
passionpreneurs personalities, Passionpreneur culture and some case studies and examples of famous passionpreneurs.Finally, this
paper offers an interesting practical model for creating, implementing the passionpreneur culture, especially to students in business
administration and economy.

2- LITERATURE REVIEW

There are not many scientific works that addresses the topic of passionpreneur except some books intended for the public and other
articles combined between passion personality trait and the enterprise spirit among ambitious people. That is why; few scientists
have contributed to enrich the subject methodologically and practically. Passion (from the Greek verb mooy® meaning to suffer) is
a very strong feeling about a person or thing. It is an intense emotion, a compelling enthusiasm or desire for something. Passion
may be a friendly or eager interest in or admiration for a proposal, cause, discovery, or activity or to a feeling of unusual
excitement, a positive affinity or love, towards a subject. (Wikipedia, the free encyclopedia).In the English Dictionary passion
means:
astrongaffectionorenthusiasmforanobject,concept,etc;apassionforpoetry.Astrongorextravagantfondness,enthusiasm,ordesireforanyth
ing. (English Dictionary ).  Shailaja Rao Thinks of the point you find the options to move forward when you desire something
and you go to any length to achieve; it is called passion. same way an activity that you like to do, you do it without a sense of time
or sense of your surroundings or the people around you and at the end of it you don't feel tired mentally, is your passion.
(shailaja.rao (2015).

Passion in Psychology Dictionary is a noun. A severe, driving, or all-consuming sensation or conviction. It is frequently compared
with feelings, wherein an individual is affected involuntarily with severe carnal desire, an intense liking or enthusiasm for or
commitment to an activity, item, idea, or the like.(Psychology Dictionary.org).
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Denis Diderot describes passions as: penchants, inclinations, desires and aversions carried to a certain degree of intensity,
combined with an indistinct sensation of pleasure or pain, occasioned or accompanied by some irregular movement of the blood
and animal spirits, are what we call passions. He further breaks down pleasure and pain, which are the guiding principles of passion
into four major categories: (Timothy L. Wilkerson; Arbor .Ann (2004/ 2009),Diderot, Denis).

1. Pleasures and pains of the senses

2. Pleasures of the mind or of the imagination

3. Our perfection or our imperfection of virtues or vices

4. Pleasures and pains in the happiness or misfortunes of others.

6. Passionate meaning in (collins dictionaries) is manifesting or exhibiting intense feeling or desire, capable of, revealing, or
characterized by intense emotion, easily roused to anger, quick-tempered.(collins english dictionary, harper collins publishers).

A passionate person has very strong feelings about something or a strong belief in something, his passionate commitment to peace
or believer in public art. He is very passionate about the project. (Advanced English Dictionary. Harper Collins
Publishers)Generally,passionate person refers to someone who has intense feelings on some topic, whether it is devotion to an
ideology or to some cultural passion, like impressionist painting or hip-hop. It is often one who tries to convince others that their
preferred topic is worthy of everyone else's attention. (Gary Allen, (Jul 16, 2015) Passionpreneurship is not just doing what you
love to do; it’s also doing what you love to do while benefiting others.pa-ssion-pre-neur is: A person who has the courage,
confidence and creativity to pursue multiple passions in life, despite being told the correct way is to focus on one area.(Goodridge.
Walt F.J.(2016 ).Passionpreneur Someone who has plugged into his or her passion and turned it into a profitable business while
positively contributing to other people's lives. He comes from all walks of life and represents a vast number of businesses and
business models. Passionpreneur is a potent model; He’s a powerful way of doing business. (Anderson.Eric (2014) .So,
Passionpreneurs are men and women of every age, ethnic group, educational background, profession and religion. They are a
diverse group of people from every corner of the globe who share a common trait and found something they enjoy doing and have
decided to keep doing it. They include housewives, inventors and artists. In other words, they’ve created businesses to make money
doing what they love. As a result, they set their own schedules and control their time, live according to a personal value system
rather than someone else’s.Everyone can turn his or her passion into profit because of a few special beliefs. Everyone is creative.
Therefore, each one has the ability to create as well. People can learn to be successful. Every desire, motivation, talent, skill, reason
and rhyme you need is already a part of you. (Goodridge. Walt F.J.(2016 ).

3- INTELLECTUAL PASSIONS AND PASSIONPRENEURS

Some Scholars insist that there are passions far more exciting than the physical ones. There are intellectual passion, passion for
discovery and exploration: the mightiest of all passions. (Weintraub.Stanley.(1996 ).These are some of the intellectual passions :
3-1-The motivation in an occupation is one of the intellectual passion. When an individual is passionate about their occupation they
tend to be less obsessive about their behavior while on their job, resulting in more work being done and more work satisfaction.
Other reasons include the effects of intrinsic and external motivations. When an individual is doing the job to satisfy others, they
tend to have lower levels of satisfaction and psychological health. (Burke, R. (J.; Fiksenbaum, Lisa (2009).

3-2- Work enjoyment is another intellectual passion that qualifies as reasons for considering an individual as a workaholic (a
person who works compulsively).While the term generally implies that the person enjoys their work, it can also imply that they
simply feel compelled to do it). There are two workaholism components that are used to measure workaholism. These include
inner pressure and work enjoyment. Both of these affect an individual differently and each has different outcomes, Work
enjoyment and inner pressure were tested with performance ratings. Inner pressure lowered the balance between work-life and life
satisfaction and enhanced people’s performance at their occupation, whereas work enjoyment led to a positive balance between the
two. Again, when individuals are passionate about their occupation and put in many hours, they then become concerned that their
occupation will satisfy personal relationships and the balance must then be found according to the importance levels of the
individual. (Burke, R. J.; Fiksenbaum, Lisa (2009).

3-3- Desire is a passion in an occupationand it goes hand in hand, especially as a motivation. Linstead & Brewis say that passion is
an intense, driving, or overmastering feeling or conviction, Passion is connected to the concept of desire.(Linstead, S.; Brewis, J.
(2007).

3-4- Motivation / Work enjoyment and desire affect positively the outcomes. The researchers indicate different patterns of
correlations between these components and performance. These patterns offer motivations or orientations to work which result in
its effects on work and well-being. Inner pressures will hinder performance while work enjoyment will smooth performance. Inner
pressures of workaholism have characteristics such as persistence, rigidity, perfectionism, and heightened levels of job stress.
Individuals who enjoy their work will have higher levels of performance for several reasons. These include creativity; trust in their
colleagues, and reducing levels of stress.(Burke, R. J.; Fiksenbaum, Lisa (2009).

3-5- - Innovation and passionpreneurship.Innovation is the specific tool of entrepreneurs, the means by which they exploit change
as an opportunity for a different business or a different service. It is capable of being presented as a discipline or learned, and
practiced. Passionpreneurs need to search purposefully for the sources of innovation, and they need to know and to apply the
principles of successful innovation.

3-6- Innovation and Entrepreneurial Orientation EO. The most widely used definition of EO is based on work), developed further,
and augmented. This conceptualization has been used in over 200 studies focusing on entrepreneurship (George, B. A.,& Marino,
L. (2011). The five components of EO in this stream of research are:

1. Risk-taking, it is a key characteristic associated with entrepreneurship. It referred to the risks individuals take by working for
themselves rather than being employed.
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2. Proactiveness, entrepreneur was thought of as someone who identifies opportunities in the marketplace and proactively pursues
them (Lumpkin and Dess, 1996).

3. Innovativeness, it is defined more narrowly, emphasizing the importance of technological leadership to the company, as well as
changes in its product lines.

4. Competitive aggressiveness, it refers to the company’s way of engaging with its competitors, and to those that aggressively
pursue their competitors’ target markets.

5. Autonomy, it refers to the independent action of an individual or a team in bringing an idea or a vision and carrying it through to
completion. The components have typically been measured by using questionnaire items, with (likert-type scales). (i.e. from 1-5 or
1-7), as shown in table.( brice .c.martin,jeffery.j.mcnally michaelj.kay., (2013 ).

Table 1. Measuring the components of entrepreneurial orientation

EO Component Typical Assessment Items
Risk-taking Managers in my firm have a strong proclivity for high-risk projects.
Managers believe owing to the nature of the environment.
Proactiveness My firm typically initiates actions when it deals with its competitors, which competitors then respond to.

My firm is very often the first business to introduce new products/services, administrative techniques, operating
technologies, etc.

Innovativeness The top managers in my firm favor a strong emphasis on R&D, technological leadership, and innovation.

Very many new lines of products or services, Changes in product or service lines have usually been quite dramatic.
Competitive When confronted with decision-making situations involving uncertainty, my firm typically adopts an aggressive
aggressiveness posture in order to maximize the probability of exploiting potential opportunities.
Autonomy My firm supports the efforts of individuals and/or teams that work autonomously.

3-7-passionpreneur Management Implication. Authors vary in how they combine the dimensions above into the overall EO
construct. The most common variations are for researchers to use either the three components of (risk-taking, proactiveness, and
innovativeness) (Miller WR. (1983).) or all five components. There are also studies that report on single components only. Some
authors suggest that each of the dimensions is a reflection of a company’s EO. This approach implies that the different components
cover with each other. (Ferreira HC, et al. (2011);(Schillo . R. Sandra (2011).

4- PASSIONPRENEUR MODELS:

4-1- Passionpreneurs mentality and characteristics at work:

When Passionpreneur share special mindset ,they can do everything they put in their mind to, and they will find a way, and have
fun pursuing each and every one their passions from this day forth (Connect, Promote, Grow, Inspire). Then, they can formulate
(Mission, Philosophy, Formula& Promise) of their company / organization such as:

- Mission: offer the world a philosophy and formula for turning one’s passion into profit. Encourage its use by parents, teachers,
coaches, as well as within institutions of higher learning.

- Philosophy: Your passion is part of your life’s purpose, happiness in life starts when you pursue it, everyone has a passion, all
passions have value, any passion can be turned into profit, and you can make money doing what you love.

- Formula &Promise: formula is the Cycle of Success, Promiseis the Value, capitalizes on your history, incorporates your
experiences, harnesses your talents, optimizes your strengths, complements your weaknesses, honors your life’s purpose, and
moves you towards the conquest of your own fears. (Goodridge. Walt F.J. (2016).

Then, Passionate People can do things differently regarding to their characteristics, Passionate people lead significantly different
lives from their less-than-enthusiastic counterparts. Here are 10 things that passionate people do differently in order to their
characteristics.(Hudson. Paul (2014).

1. Start their days early.It's just that once they're up, they get excited about the work ahead of them.

2. Always have their passions on their mind.Passionate people live in a world in which the few things that matter to them in life
basically involve the passions they love.

3. Get excited more than the average person.Passionate individuals may feel excited. They get excited more fully, for a longer
duration and, overall, more frequently.

4. Get pissed off and emotional more than the average person.Passionate also can come off as very moody. They go from happy
and excited to piss off and miserable.

5. Willing to risk more and put more on the line.Passionate are willing to risk more for the thing(s) that you find most important
that you are most passionate about.
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6. Devote their lives to their dreams .Passionate knows what will make them happy and are willing to ignore the rest.

7. Surround themselves with their work. Passionate work is home because their work is in them and reflects in everything they
have and do.

8. Can't help but talk about their projects.Passionatedon't see their passions as separate from themselves; they are their passions.

9. Tend to either be pushing ahead full throttle or are completely still.Passionate get overly excited and push themselves to their
limits. They love working and love moving forward quickly.

10. Always think positively about the future.Passionate minds are always looking ahead, looking at what can be instead of what is.
4-2- Creating a passionpreneur model:

The whole concept of turning your passion into profit is one that developed the term “passionpreneur” to describe someone who
has turned a motivation, innovation, hobby, talent or passion into a business. (passion-based entrepreneur). The Passion Profit
model is a four-step process:

-Step 1. Discover your purpose (which you’ve already covered).Once you have a better idea of why you are here on the planet,
your next step is discovering your passion (the thing you are good at and love to do) is perfectly designed to help you fulfill your
purpose. The three types of people encounter in Passion Profit workshops are:

1) Individuals who don't know what their passion is, your passion may be hiding in your hobbies; it maybe in your desire to make
a difference; it may be a childhood wish.

2) Those that have too many, whichever passion you decide to pursue are just the first step in a journey that may lead through
different expressions of your passion.

3) Those that have a passion and don't know what to do with it.

-Step 2. Develop your passion.The fact that every passion has value means that everyone can be rewarded for the pursuit of
something that has special meaning in his or her life. You must transform that talent into a product or service that represents value
to the rest of the world.

-Step 3. Create a product. Create a tangible product, regardless of what your passion is, there are some passions that are better
expressed as services. The trick here knows how to price your services so that you remain profitable.

-Step 4. Market it for profit. Sell your product or service. There are only two ways to make money in business: charge more, or
spend less. (Goodridge. Walt F.J. (2016).

4-3- Nomadpreneur model:

Nomadpreneur is an individual whose income strategy allows him or her freedom to travel while generating income regardless of
where he or she happens to be physically located. A homadpreneur makes money and maintains mobility. Goodridge. Walt F.J.
says:It's a lifestyle I've created for myself and which | coach others as part of my Achievable Freedom concept. Freedom has
always been my own personal prime directive. Whatever decisions | make in life from what job to take, to what relationships to
engage in are usually made by considering how much each option will affect my freedom. I truly believe many people would love
to make decisions in the same way, but they simply aren’t aware that other options exist, or that freedom is, in fact, achievable.
Many people have bought into a paradigm of entrapment. Nomadpreneurs have that freedom. (Goodridge. Walt F.J. (2016).

5- PASSIONPRENEURIAL CULTURE:

For at least the last 30 years, entrepreneurial culture has been a frequently appearing Concept in both the entrepreneurship and
broader management. It has been described as a form or type of culture which is “creative, innovative, takes risks, and challenges
the status quo”.( Ireland R.Duane. &All (2003). Entrepreneurial culture has been used as a new approach with respect to (values,
attitudes, beliefs, assumptions, norms, and behaviors) related to passion- entrepreneurship.Passionpreneurship is meant here as “a
process centrally concerned with the notion of(Opportunity, recognition, discovery and/or creation) where opportunity is defined
asthe creation of new value to society in part or in whole” (Schendel & Hitt, (2007).

5-1- Needs for Theoretical Understanding of Passionpreneurial Culture

Passionpreneurial culture is a concept that has been used to characterize a broader. Organizational culture that supports or
champions entrepreneurship. Organizational cultures influence new and existing members, motivates and cautions them, shapes
and conforms their thinking and behaviors, creates structure within the organization, and builds routines and traditions that are held
with emotion (Sackmann, 1992; Schein, 1990).As a result, passionpreneurial culture has been argued to be a powerful force within
organizations to enhance the innovative abilities of employees, fuel a desire for firm survival (Sundara Murthy & Kreiner, 2008),
provide permission to fail and try again, encourage a broad array of new ideas, experimentation, and creativity, and develop
organizational learning abilities and a focus on markets. Contemporary, research continues to call for the study of culture in
passionpreneurship, particularly in new venture creation and teams (Klotz, Hmieleski, Bradley, & Busenitz, 2014).Related to the
lack of conceptual clarity around entrepreneurial culture, there has been a paucity of empirical examinations of passionpreneurial
culture.

5-2- Componenets of passionpreneurial Culture
5-2-1- Learning & Development Support

This characteristic of passionpreneur culture is the values of optimism toward improvement, valuing efforts to learn, and improve
one’s self and others, and an interest in employee development. In entrepreneurial cultures people are thought to generally (or at
least sometimes) have good ideas and are motivated to improve things and pursue new opportunities. (Monsen, E., & Boss, W.
(2009).
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5-2-2-Cohesiveness

In the passion-preneurial, culture, and literature and in the related subtype examples, the general notions of collaboration,
communication, and social interaction were identified as important cultural characteristics (David J. Ketchen Jr, and all.(2007 ) .

5-2-3-Nomological Network

When developing a new construct, (MacKenzie .Scott B.( 2011) suggest that while a fully mapped nomological network may be
forthcoming. Reflecting on the nature of the passionpreneurial culture construct, a number of antecedent constructs seem likely.

5-2-4-Ontology
In the domain of construct development, ontology is theoretical link between the theoretical model and the measurement model.
5-2-5-Organizational Enthusiasm

Organizational enthusiasm is highly related to passionpreneurial culture conceptualizations that referred to the characteristics of
possessing a vision and passion for the business. this concept is partially based on entrepreneurs' perspectives towards work, the
purpose of entrepreneurial organizations, and their overarching vision for the organization. passion refers to the zeal and
enthusiasm they have for their organizations. entrepreneurial passion has been defined as “an entrepreneur's intense affective state
accompanied by cognitive and behavioral manifestations of high personal value".(xiao-ping.chen,xinyao and suresh kotha a pattern
of values, assumptions, and practices demonstrating a willingness to change in order to identify/develop opportunities and execute
on them. a passionpreneurial culture was defined as a pattern of values, assumptions, and practices shared within an organization
that is centrally concerned with opportunities, where opportunity is the creation of new value to society in part or in whole. (wong
.matthew a. (2014) .

6.FINDING

6-1 Passionpreneur Personality types

Once you know your purpose, it becomes easier to identify the passion that you should pursue. Take the Passionpreneur
Personality/Purpose Test for clues to your purpose. Walt F.J. Goodridge presents in his book. "Turm your passion into Profit” the
types of passionpreneur personality by using a test of 40 questions. According to the Passion to Profit Personality Test, the
dominant Passion-Type is: (Goodridge. Walt F.J. (2016).

Table .2. Passionpreneur Personality types

Exciter Competitor
Informer Supporter

Each type Guide includes: What It Means the Type? The type's Prime Directive? Recognizing the type? What Moves the type to
Action? How the type Inspire Others? How to Be a Better in the type? Where the type Find Passion? Can the type Turn Passion
into Profit? The type in Love?

6-2 Case studies

The hot new movement in business today is Passionpreneurship. Passionpreneurs are every day individuals whose love and passion
for their hobby inspired a new business idea. They combine an entrepreneurial flair and a passion of theirs to make money, be their
own boss and contribute something exciting and fresh in your community.

6-2-1 Passionpreneur Network.

It is founded by Adera Angelucci (founder and CEO) with Kristal Barrett-Stuart (partner). Its activities are to promote, connect,
inspire) amazing passionate people in business. (http://www.passionpreneurnetwork.com/)
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6-2-2- Passionpreneur Clinic Msme

It is a professional training & coaching clinic offers services for preparation to be passionpreneur such as:passionpreneur vision,
effortless prosperity for all concerned mission, turning passion into prosperity values, integrity, unreasonableness, and wisdom
beliefs. the passionpreneurship coaching program is to practically attract wealth and build net worth for whom. the fields of the
clinic are transformation, entrepreneurship, wealth creation, prosperity. (http:/passionpreneur.in/2010/11/09/why-msme-
owners,http://www.raymondddcoaching.co.in)

6-2-3-Passionpreneur Univeristy

Passionpreneur university proposes a master of passion degree program as ongoing course and curriculum based on the philosophy
and formula in the course text, turn your passion into profit, and includes step-by-step guidance, suggested reading lists, tests,
special presentations, and will meet once-a-week in our "email classroom™ all designed to help you master and graduate to a
passion-centered life. interactive course author passionpreneur/ nomadpreneur is walt goodridge (“professor passion preneur™), who
presents how to: discover, develop and profit from the pursuit of your passion; turn your hobby/talent into a passion-centered
business; develop a viable income strategy; launch your passion-centered business on the internet; escape your nine-to-five job &
create true freedom if you wish; make money doing what you love; help others do the same. passionpreneur university publishes a
newsletter, and watch this on youtube. (http://www.passionpreneur.com/university).

6-2-4- Amway Usa Passionpreneurs

Amway begins in ada, michigan. founders (jay van andel and rich devos) coined amway as an abbreviation for “american way”.
amway launches its first product, l.o.c. (liquid organic cleaner) one of the first bio-degradable, concentrated multi-purpose cleaners.
l.o.c. becomes a high seller and initiates the legacy of taking our stewardship for the earth seriously. the amway center, a 20,000
seat entertainment and events center opens in downtown orlando, florida, usa. the amway center is the home of the national
basketball association (nba) orlando magic basketball team. amway opens a new business center near krakow, poland which
provides it and marketing services for amway’s european markets. ( http://www.amway.com/).

6-2-5- Passionpreneur 101- (Teleclass)

It gives insight and tools that will help you to explore the passions that are in you. passionpreneurs will be able to: (understand
what passion in the business world is; understand the levels of passions as an entrepreneur; recognize one's dominate trait(s) as a
passionpreneur; develop a passionpreneur profit calendar for.( https://www.meetup.com/pinkroom/events/231625646/innovation is
about failure!lmarch3,2016).

6-2-6-Global Head Of Innovations For Microsoft Talks

Jc oliveris theglobal head of innovations for microsoftand is bbc award winning multimedia programs producer amongst many
other awards & roles .so when it comes to innovation he is one of the best globally. he said: as usual i was being cheeky and asked
him “if you had a choice between someone skilled yet low on passion vs. someone who ispassionate but low on skills which one
would you choose” ;he immediately said “always go with passion! you cannot teach passion and that translates into your entire
team”. he talks about how putting people on tasks they already know will get them board easily, you need to challenge them with
things to innovate, maybe a research about fruit bats! http://www.campaignlive.co.uk/article/microsofts-global-head-innovation-
defines-innovation/1342125).

6-2-7- Moustafa Hamwi, TheSyrian Who Lost Everything, Then Became A Passionpreneur

He is a Syrian who came to Dubai in 2000, the day after he left university. Working first as a telesales operator, then at advertising
firm Leo Burnett, he sets up events business after his own birthday party guest list hit 650 attendees. Over the course of eight years
he hired 45 employees, created the Cavalli Club and made US$15 million. Then he had to shut down in the recession, losing most
of his money to bad debt and investments. After that he was stressed and unhappy, he bought a one-way ticket to India in 2012,
heading to Rishikesh in the northern state of Uttarakhand. Mustafa Hamwi headed back to Dubai to set up a series of talks and
training courses to help students to chief executives to find their passion. His business card says he is an international speaker,
passionpreneur coach and chief energy officer. He has run workshops for local companies from Emaar Hospitality and Mubadala to
multinationals like General Electric, HP and HSBC. he adds. "My simple message is: Recruit for passion and train for skill. Any
skill in the world is trainable, passion is not. At events like the recent Human Capital Forum, | use the Conversation Chair that’s
like a modern version of a love seat. He was featured with Dr. Marshall Goldsmith, World’s 1 Leadership Thinker. Mustafa has
interviewed over 50 global leaders, sports champions, award winning artists and celebrities diving deep into their interpretation of
passion and its impact on all aspects of success in business and life including: leadership, innovation, employee engagement,
performance and quality of life. (Passionnovate Mustafa Hamwi, Suzanne Locke , ( 2016).

6-3 Passionpreneur Culture Practical Model:

Passion culture practical model includes nine characteristics, six components, and four types, such as :

Passionpreneur
Characteristics

Skillful ‘
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Figure.1. passionpreneur culture practical model

7. CONCLUSION:

For concluding, it is preferable to mention that passionpreneur is a new approach of practice in Business and economic
development. So, the conclusion and recommendation are: Modern organizations and enterprises should benefit of the technique
and tools used by the passionpreneurship, Students in business administration and economy are invited to study carefully and
deeply this efficient approach (Passionpreneurship). Passionpreneurship culture is characterized by several traits totally different
than the organizational or entrepreneurial culture.There is some practical models related to passionpreneur culture, and it is
necessary to understanding it before integrating in the implementation stage. Students in business administration and economy have
the potentiality to be passionpreneurs, and to carry out this approach successfully.Business schools and faculties or higher institutes
in business administration and economy must develop their curricula’s or teaching programs according to the needs of
passionpreneurship approach.
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The Use of Cost-Benefit Analysis And Benchmarking
Analysis In The Planning Period of Bioenergy Projects

Linda Szoke®

Abstract

Various experiences show how development and investment decisions must be made in a complex analytic framework, to avoid incorrectly
planned bio-energetic investments. This means a safe and moderately riskless investment environment for either municipalities, or other
investors. Various estimation and planning methods play a significant positive role in meeting these criteria, f.e. in our case, using the Cost-
Benefit Analysis, and the benchmarking methods together. These two methodologies showed their positive effects through various other areas of
research, and planning processes, through being applicable to processing external effects which come up during environmental investments into
data which can be evaluated and translated to monetary values. Cost-Benefit Analysis doesn't apply to any given investment, where accepting, or
rejecting the plan is the focus, but to the complex analysis of the development concept itself. It's exceptionally important if there are various ways
to determine development concepts, or if it's not even determined in the first place. | concluded a benchmarking analysis of comparing multiple
project variations based on sustainability indicators. | was able to do a satisfactory evaluation of these indicators for all three options. The
evaluation of my analysis pointed out the optimal variation, which should be implemented to make sure that the investment remains
economically, socially and environmentally sustainable even in the future.

Keywords: Cost- Benefit Analysis, Benchmarking Analysis, sustainable environmental investments, bio-energetics.

1. INTRODUCTION

Nowadays, due to the effects of climate change, it's becoming more and more important to make our decisions related to planned
investments' realisation in a way that they're as all-encompassing and well thought out as possible. Therefore, the European Union
demands the cost-benefit analysis to be made in case of bigger projects, before the actualisation begins [4,8,10]. The goal of the
cost-benefit analysis is to determine if the investment is possible and sustainable economically, while it also helps to translate
related external effects to numbers [1]. | analysed how we can use the cost-benefit analysis for bio-energetic projects that also
employ subsidies of the European Union. This is important because in this complicated economic situation, making obtained
subsidies used as efficiently as possible, and generate as many positive effects as possible for realised projects has become more
and more important [11]. The process of my analysis consists of two parts. The first part is the detailed overview and adaptation
of the methodology of cost-benefit analysis. The intention behind this was to make it obvious why this method has to be applied
before starting the realisation process, during the decision preparation period. The methodology makes it possible to have a more
detailed outlook on the project's payoff, also including the other effects hard to express in monetary gains and losses that can be
expected [6,7]. In this phase of the analysis, | employed the help of the Cost-benefit analysis guidebook for investment projects
(2014-2020) by the European Committee. The guidebook notes that external effects' inclusion has to cover as much as possible.
However, the methods of translating effects to numbers can be different for the various projects[5]. During the analyses, | placed
various charts to illustrate how the various effects were translated to numbers, in order to help in interpretation. However, there
might be cases where external effects can't be expressed in monetary terms [9]. These cases have to be explained, and the effect
has to at least be detailed in qualitative terms. The advantage of this is that according to prior experiences, non-monetary
advantages and disadvantages are less expressed during the decision-making, when compared to monetary advantages and
disadvantages [2]. In order to express external effects in monetary terms, | used the benchmarking analysis, which makes it
possible to identify the project-generated external effects. Furthermore, we can also aggregate these effects for the entire project
life cycle. The concept of our current study is to introduce the planning methodology of biogas plants, which make up a large
chunk of the energy resource produced using renewable energy sources.

'Corresponding author: Szent Istvdn University, Doctoral School of Management and Business Administration /Climate Change Economics
Research Centre, 2100 Godollé/ Hungary. linda890206@gmail.com
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2. MATERIALS AND METHODS

The basis of the analysis method was the study of cost-benefit analysis guidelines. The European Union's projects have been
supported by issuing such guidelines for years. The newest and most complex guidelines are issued by the European Commission,
with the following title: Guide to Cost-Benefit Analysis of Investment Projects- Economic appraisal tool for Cohesion Policy
2014-2020. In this source, the various chapters detail the analysis methods of different investment project types. This is a huge
step forward compared to the methodology of generic guidelines. However, internalising and translating the externalities to
monetary terms still causes problems, even now. Generally, the first problem is finding specific indicators which match the
development investments' specific system attributes. Integrating the benchmarking method into a method analysis system helps
with this.We analysed the amount of externalities aggregated in the system with the benchmarking method - this basically means
that we determine the amount of externalities. It should be important to include the effects of all externalities, may they be
positive or negative, as excluding these may result in incorrect decisions [3]. The analysis is concluded along three aspects, which
are the technical, environmental and economic aspects. Within the various aspects, we determined basic indicators, taking the
system specifics into consideration. These help us to identify the externalities generated by the project.

3. RESULTS AND DISCUSSION

According to the base hypothesis, the process of environmental authorisation experienced in international practice designed
mainly for biogas plant development processes contains practical inconsistencies, due to which there are entirely different
expenses, obligations and return indicators are required for creating biogas-production systems based on processing waste and
biomass in the different EU member states. We can find many inconsistencies in our domestic planning processes as well, which
is clearly signified by how multiple, currently authorised biogas plants have structures filled with doubts. As far as our domestic,
currently realised planning processes go, the basis is usually business plans employing credit loans, and technical plan
documentation and environmental effect analyses of entrepreneurships selling biogas technology. These planning materials
mainly concentrate on the employed technology, and in many cases, they oversize the production capabilities in the authorisation
process as well. In order to make it possible to show better return indicators, they contain optimist production parameters which
can only be achieved by taking on high technological risks (f. e. plans without cessation and technical errors, eternally optimal
base material supply, etc.).Choosing between alternative options is a process of planning which is very important, and requires a
sophisticated analysis method. It's an element which can be determined for the future, as the sustainability of an investment is of
utmost importance, both from an economic and an environmental and technical perspective. Making sure that this background is
assured, is the responsibility of the analysis based on estimation and planning processes realised during decision making.In the
planning phase of the bio-energetics, in our case, biogas projects, they generally determine multiple development scenarios (size
of the investment, technological-technical variants), furthermore, they also analyse what would happen to the system elements
without the investment. In order to compare the scenarios, a benchmarking analysis based on sustainability indicators has to be
conducted, for which the indicators that are in all scenarios have to be correctly evaluated as well, as follows:

Table 1.Technical base indicators

1. quantity of produced biogas

2. quantity of produced electricity

3. quantity of produced heat energy, and estimated waste heat
4. electric performance

5. area requirement and noise effect

6. required oversize ratio

TECHNICAL BASE INDICATORS

Choosing the technical indicators (Table 1) are determined during the professional meeting between the experts of the planning
process and the local decision makers. During the discussion, multiple indicators were suggested, but as the result of the post-
evaluation, we thought that characterising these attributes was the most important, and these can be compared to each other in a
differentiated matter.

Table 2.Environmental base indicators

1. existence / lack of authorisation obligation

2. existence / lack of limit value exceeding

3. tilling area required for placing output products

ENVIRONMENTAL BASE INDICATORS 4. tilling area required for assuring inputs / substrates (tilling requirement of
silo production)

5. processed wastewater

6. area and land usage in ecological systems

In the case of choosing environmental and economic indicators (Table 2-3), we basically chose system attributes which show
significant differences, as this makes it possible for us to see the level differences sufficiently.
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Table 3.Economic base indicators

1. investment expenses

2. required personal expense, amount of bank financing
3. liquidity demand

4. return time

5. possibility of establishing related entrepreneurships
6. level of increasing employment capacities

ECONOMIC BASE INDICATORS

Therefore, the indicators are grouped into three groups: economic, environmental and social aspects. All aspects contain three
different indicator groups, which were evaluated on a scale ranging from -2 to +2 for each project, and the resulting values were
summarised. The values show us how many externalities are amassed within a project (positive is +, negative is -). This
evaluation has to be conducted for all aspects, and in the end, all three have to be summarised.

Table 4.Example of evaluating projects

Code/ Aspect 1. project 2. project 3. project
1. +2 -1 +2
2. +1 0 +2
3. +1 -2 +2
All externality ()4 (-)3 (+)6

Arithmetic mean is at: 4,5. During the evaluation of the benchmarking analysis, the values resulting for the various aspects have
to be summarised, which can be seen in the last row of the chart. In order to evaluate this, | took the arithmetic mean of the tow
extreme values, and considered the values close to this optimal. In other words, during the summary of the results, | determined
the theoretical optimum value (mean), using which the base indicator groups were organised into orientation sustainability
categories. This made it possible to assign sustainability values to the scenarios described. Based on the evaluation, the scenario
which reached the highest value became the most sustainable scenario from the technical, environmental and economic
perspectives.Evaluating the investment's strategic goals and priorities compared to the sustainability value system combined with
the benchmarking analysis can be realised, therefore, the scenarios of the realisation of the investment in relation to the possibility
of completing the sustainability criteria are also easy to compare.The results of the conducted comparison analyses will clearly
mirror which industrial size will be the most preferred variant from either technical, environmental or economic perspectives,
since the sustainability criteria system can be assigned with properly working system attributes in all its dimensions. Therefore,
the introduced analysis methods also work in practice, and showed relevant and obvious results, which also made the work of
decision makers easier. However, it's important to have a team of professional experts conduct the cost-benefit analysis made
within the bounds of the realisation studies, and the related benchmarking analysis, because the systems determined work in a
close cooperation. These connections, effects and counter-effects have to be identified in case we want to determine relevant goals
for investments.

4. CONCLUSIONS

The goal of the Cost-Benefit Analysis, or CBA for short, is to evaluate the advantages and costs of a measure aimed at improving
the livelihood of society in money, and make it obvious for the decision makers, it makes the decisions related to investments and
operations easier, since it reduces the costs and benefits coming from many areas into a single dimension - translates it to the
language of money, or at least, would translate it, if it were successful. This means the most notable advantage, and the most
threatening danger of this method: according to experiences, advantages which can't be expressed in financial terms have a much
lower priority during decisions compared to those which can. Therefore, during their internalisation, the systems can't be judged
in their true forms, which makes it important to try to completely identify these effects for each investment or project, and try to
express them in numbers.Earlier projects generally had the problem of their professional analysts not having conducted any usable
financial and economic calculations at all. In truth, they only calculated the investment costs and the social benefits, but even the
methodology used to do this was often lacking, and had a weak theoretical basis. Sensitivity analysis and risk analysis often isn't
conducted, and calculations weren't done for the sustainability of the investment. In essence, the analyses are incapable of
assisting reliable decision making without these methodologically important chapters, even so, they could receive a sufficient
basis for decisions related to realisation after the net current value calculation.Seeing the results of the analyses, we can state that
in the case of economic effects, the projects show attributes greatly different to each other. Based on this, we can state that the
economic indicators, when approached from an incorrect methodological perspective, can cause further extern effects in the
evaluation, which place the various development programmes in the centre of preferred economic decisions in a way that they
don't generate sufficient social, economic and environmental benefits. Based on the benchmark analysis, we can generally say that
many externalities are hiding in the projects we evaluated, which aren't identified correctly in the cost-benefit ratio calculation.
This causes a problem, as benefits expressed in numbers appearing in the project development documentation could make the
projects and development concepts for decision makers, to decide if they have proper characteristics from an investment
economic, environmental and social perspective as well.
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A Preliminary Investigation: Studentification is a
Threat or a Potential for the Sustainable Community?

Tugba Tuncer!

Abstract

In this paper, the relationship between studentification and sustainable community was discussed at micro scale. Studentification refers to the
concentration of higher education students in certain areas, both seasonally (during the academic term) and temporarily (throughout their
education life), and to influence the area in various ways. The effects of studentification were explained under 6 headings: social cohesion,
housing and built environment, community services, economy, participation and, transport and connectivity. The assessment of effects of
studentification also uncover the connections with sustainability. So this headings were discussed in the light of the components of sustainable
community. The main effects of studentification posing a threat to create a sustainable community are as follows: Homogenization, conflict of life
styles, displacement of local residents, decrease of affordable housing, physical downgrading, ghost town. However, also some contributions are
as follows: Volunteering activities, social upgrading, urban vitality. Obviously, studentification has more negative consequences to create
sustainable communities. Therefore in the study, some proposals have been made to convert these threats into opportunities for sustainability.

Keywords: studentification, sustainable community, social sustainability, higher education students

1. INTRODUCTION

In the last decades, higher education students are one of the most important parts of society. “Studentification” [1] represents a
number of effects of students on both community and place. These impacts are very diverse and was discussed in the literature.
There are basically two groups that affect the process in various ways: higher education students and local residents. Studies in the
literature, and especially in the UK, focus on communication and conflict between these two groups. In National HMO Lobby
reports in UK, studentification is seen as an obstacle to establishment a balanced and sustainable community [2]. The biggest
reason for this is segregation, displacement and lifestyle conflicts. Reference [3] has statistically proven that the residential
segregation between students and non-student residents is very marked. Reference [4] has uncovered the negative transformation
of studentification in deprived communities. However, Reference [5] has shown that some policies developed for the
studentification process may be an example of reducing the negative effects of gentrification and realizing the vision of
sustainable communities. In the literature, the effects of the studentification process on the contrary to the vision of the sustainable
community have not been addressed holistically. In this paper, it is aimed to investigate the effects of the studentification process
on the neighborhood and to examine these effects in the light of the components required for the sustainable community. In this
perspective, attempts have been made to develop proposals for the studentification process, which is seen as a threat to sustainable
communities.

2. METHODOLOGY

The research is based on the following: a comprehensive survey of the literature available on the studentification, social
sustainability and sustainable community, a review of the case study examples, an examination of state and university reports. In
all studies, effects of studentification are discussed under 4 headings: Physical, economic, social and cultural. However, this study
will be addressed under 6 headings to make comparisons between these effects and the components of sustainable communities
and make them more understandable: Social cohesion housing and built environment, community services, economy,
participation, transport and connectivity.

3. EFFECTS OF STUDENTIFICATION

The concept of studentification was first introduced in 2002 by the English geographer Darren Smith [1]. Firstly, students move
from their parents home due to university education. Then the process of studentification is triggered in university town by intense
housing demands by these students [6]. But these housing demands are especially for certain areas and consequently result in high
concentration of students. It has been observed in various case studies that the students firstly preferred to accommodate close to
the campus or close to the transport links (see [6]-[7]). Therefore the studentification process is particularly visible in the
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immediate vicinity of the university. Local residents are affected in many ways from the process. The main effects of
studentification are as follows:

3.1 Social Cohesion

The studentified area is an area where student density is high. Because of this density, these areas are referred to as "student
ghetto"(see [8]-[9]). Students who hold the numerical superiority in the area become unsupervised. So there are problems such as
noise, vandalism, alcohol caused by studentifiers in the studentified area [10]. However, the studentifiers do not complain about
each other [11]. Thus, the families living in the area become unable to live in the area over time and are being displaced. This
allows more students to come to the area and the area becomes increasingly homogenous. According to Reference [6], although
this displacement is not physical, local residents are socially marginalized. The segregation in the studentified areas is quite
visible. Communication between students and local residents is very poor. Therefore residents who lost their social network, they
also lose their sense of belonging to the neighborhood. Students are “temporary residents” in the area [12]. They are located in
the neighborhood at certain times of the year and usually leave at the end of their education life. The high circulation of students
harms to social integrity [3].

3.2 Housing and Built Environment

Housing rents in studentified areas are increasing due to the intense demands of the students. Another factor is that more than one
student can come together for pay the rent. The fact that students can pay rent with together means that they can meet higher rents
than a family. The landlords usually prefer students as tenants to increase their profits. At the same time the residences that appeal
to the students in the studentified areas gradually start to be produced. For example, PBSAs (Purpose Built Student
Accommodation) opened in the UK (2005) are considered to be the starting point of the second wave studentification [6].
Studentifiers are often unconcern and do not to adopt the area because of they are temporary. Therefore they can also cause
downgrading of housing and environment [8]. The studentified areas generally have problems about levels of rubbish and upkeep
of external environment [13].

3.3 Community Services

Studentifiers do not need primary or high school and so these services are limited in the area [13]. Families who can not meet
these needs suffer from this situation. Services in the area show an increase, however, these services are mostly addressed to
students. Cafes, restaurants, bars, gyms etc. are beginning to concentrate in the studentified area [14]. The presence of the students
adds vitality to the city and creates a cosmopolitan atmosphere.

3.4 Economy

Economy in the studentified area is generally dependent on students. The tenants usually consist of students, and mostly students
use the commercial facilities. So the economy can suffer large losses in case of university move to another area.

3.5 Participation

There are associations established in universities for various topics (helping street animals, helping poor children, sharing books,
etc.). Students are involved in various volunteer activities with these associations [15]. And also higher education students
actively participate in various activities because of subjects that they are against on the agenda.

3.6 Transport and Connectivity

During certain periods of the year when students are in the area, they cause traffic problems and parking problems [15]. But
students contribute to the development of the public transport system (number of voyages, etc.).

4 COMPONENTS OF SUSTAINABLE COMMUNITY

Sustainability is often discussed frequently on the three components: Environment, economic and social. Social sustainability as
one of the three components of sustainability was emphasized in Our Common Future (WCED, 1987) and Agenda 21 (UN, 1992)
[16]. Social sustainability is, however, the least discussed component among them. Social sustainability refers while fostering an
environment to the compatible cohabitation of culturally and socially diverse groups and supporting social interaction of these
groups, at the same time increasing the quality of life for future generations [17], [18]-[19]. As a result, “socially sustainable
communities” should be equitable, diverse, connected, democratic to create healthy and livable communities for future
generations [19]. The components of sustainable community are as follows [20] - [21]
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Table 1. The components of sustainable community

Social Cohesion

Housing and Built Environment

Community Services

v" Population diversity v' Afordable housing v" Availability of high quality
v' Astrong sense of communityand | v Mix use and different housing services for families, children
belonging typologies and the old
v' Strong neighbor relationships | v Sense of place v' Life-long learning
and social integration v' High quality and durable v" Adequacy of affordable public
v' Low levels of crime, drugs and building and private services which are
anti-social behaviour v' Public spaces for all accessible to the whole
community
Economy Participation Transport and Connectivity
v Awide range of jobs and training v' Astrong comn_1unity and v' Accessibility
opportunities voluntary services ) v Non-car dependent
v Dynamic job creation for the v' Strong, |n_formed and effective v FaC|I_|t|es to encourage safe local
benefits of local community partnerships that lead by walking and cycling
example (e.g. government, v" Availability and adequacy of
business, community) parking facilities
v" Asense of responsibility v" Good access to national and
international communications
networks

5 CONCLUSION: HOW CAN A SUSTAINABLE COMMUNITY BE CREATED IN STUDENTIFIED
AREAS?

The main obstacle to creating sustainable community in the studentified area is the concentration of students on a single area. This
high concentration of students negatively affect almost all of the components of sustainable community. Therefore this
concentration should be decreased to support especially population diversity, sense of community and belonging, social
integration, and different housing typologies. Also the high concentration is more visible in near of university campus of away
from the city center. The location of the universities is important from this point of view. Hence, the accommodation and social
needs that the universities will bring with them during to establishment of universities should be taken into consideration. Even if
the students want to live in a city center or a neighborhood outside the surrounding of university, transportation may not be
enough. According to component of transport in sustainable community, accessibility of the neighborhood can be increased in
various ways and encouraged to safe walk and ride a bike. Thus, students can be dispersed in other areas. The spread of students
to other areas brings diversity to the populations in the neighborhoods. When students do not concentrate on a single area, their
neighbors will often not be students. In this way, communication can develop between local residents and higher education
students. This can also contribute to social cohesion in the area. Especially for children in almost poor neighborhoods, university
students are good examples. Students can help them in their lessons and thus contribute to the lifelong learning component. The
second obstacle to creating sustainable community in the studentified area is inadequacy of meeting places for students and local
residents. The affordable public and private services which are accessible to the whole community should be increased.
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Utilization of Nanomaterials for Reduction of
Microbiologically Induced Deterioration (MID) of
Cement-based Composites

Pawel Sikora', Adrian Augustyniak?

Abstract

During its lifetime, cement-based materials undergo various kinds of deterioration associated with environment, usage, and specific features.
This process may be also caused by microorganisms which lead to the microbiologically induced deterioration (MID), a problem that creates
significant economic loses annually. This problem gained considerable attention of researchers who developed several methods for its mitigation.
The most interesting solutions are based on ureolytic bacteria and implementation of nanostructures as admixtures. Together with the rapid
development of nanotechnology in the 21% century, advances in this field provided nanomaterials that could be used in cement-based
nanocomposites to deal with the MID. Introducing such composites to the mass production requires additional studies regarding the impact of
nanostructures to natural environment and environmental bacteria.

Keywords: biodeterioration, concrete, corrosion, microorganisms

1. INTRODUCTION

In the analysis of the life-cycle of concrete structures, all factors causing unacceptable performance during the whole lifetime of
structure should be taken into consideration and eliminated. The properties of concrete during its lifetime can be affected by
various factors including: variable loads, operational characteristic and a full scope of environmental conditions. One of the
serious threats significantly affecting the performance of concrete structures is microbiologically induced deterioration (MID).
During the lifetime of building, most of the structures undergo biodeterioration due to interactions between soil, water, sewage, as
well as agricultural, municipal and other waste materials. Microorganisms that are present in the environment are able to form
specific communities which can lead to many physical and chemical destructive processes [1]. The damage is not limited to one
particular type of microorganism but is rather based on syntrophic relations between various genera. MID is a complex process
containing vast diversity of microorganisms which can grow depending on the available conditions in processes that lasts for
years. Therefore, the presence of particular type of microorganism is varied due to its activity depending on the growing
conditions. Depending on the environment and biodiversity various conditions may act as a selective agent for species with
different growth optima that are specific to their own environment. Through trophic cooperation and by formation of microbial
consortia microorganisms may maintain their optimal growth rates [2]. Along with the operation of the structure, deterioration
process occurs leading to decrease in performance, as well as, increase in the potential maintenance costs of the building.
According to the US estimation, the microorganisms are responsible for up to 30% of total deterioration of materials [1].
Moreover, it has been estimated that yearly loss caused by biodeterioration in Poland equals 5% gross domestic product (GDP)
[3]. Despite the economic aspects, exposure to pathogenic microorganisms (e.g. molds and pseudomonads) can lead serious health
issues in humans especially in indoor conditions [4]. Based on the economic and health related issues there is growing awareness
of these interactions, and developing methods to efficiently prevent or mitigate MID is the subject of interest for many
researchers.Although the microorganisms responsible for MID are relatively well defined and examined, most of the recent
research is focused on the relation between the material properties and bacterial growth, as well as methods to protect the
structures from MID [5]. Recent developments of nanotechnology enabled to produce nanosized additives and admixtures which
can be used in the production of concrete structures. Global cement production is responsible for around 5% of total carbon
dioxide (CO,) emissions. Due to positive effect of nanomaterials on the mechanical and microstructural properties of cement-
based composites it is possible to produce sustainable concrete structures (with reduced amount of cement) exhibiting similar or
even improved structural properties. Moreover, incorporation of certain type of nanomaterials (such as: TiO,, ZnO, CuO) enables
to improve the bactericidal properties of concrete structures. These substances can react with cytoplasmic membrane of microbial
cell often causing its disintegration and as a result cell’s death [7]-[8]. Therefore, utilization of nanomaterials in cementitious
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composites leads to the extended life-cycle of concrete structures and development of novel sustainable cementitious composites
that thanks to modern additives may be produced with reduced CO, emission. This study presents recent developments and issues
in the utilization of nanomaterials for producing sustainable cement-based composites allowing to prevent or decrease the
microbiologically induced deterioration process.

2. THE EFFECT OF MID ON THE PROPERTIES OF CEMENT-BASED COMPOSITES

Depending on the operation characteristics, concrete structures are continuously exposed to ambient or harsh environments.
Exposure to environmental conditions may lead to different types of concrete deterioration. Generally, MID contributes to
irreversible aesthetic, physical, and chemical changes. Moreover, development of MID is a relatively simple process due to the
fact that infrastructures and buildings are exposed to microorganisms from many sources. Every interaction of the structure with
water and moisture creates a propitious environment for the development of bacteria and fungi. These favorable conditions
include low pH, porosity and access to moisture and water, and in some cases specific gaseous atmosphere. In such conditions,
microorganisms can freely grow on the concrete surfaces. Moreover, in certain parts of the world high humidity or various
freezing and defrosting cycles, as well as high, CO, and chloride ions can be beneficial for increasing the structure deterioration
[9]1 MID requires previous contamination of the material with certain bacteria and fungi. The most common sources of
environmental microorganisms residing in building materials are water, air, and even aggregate that is used during the preparation
of material. Sand as well as soil is a reservoir of many microorganisms including e.g. actinomycetes that are able to survive in
concrete [10]-[11]. During the deterioration of building materials, microorganisms may act from inside and outside of the
structures. One of the most important factor causing biodeterioration is the acidic attack accompanying growth of the
microorganisms on/in cementitious materials [11]-[12]. Microorganisms may organise growth of their population in structures
that are called ‘biofilms’. These are comparable to living ‘microbial societies’ of bacteria and fungi. Biofilm develops in five steps
that were well described for environmental bacterium Pseudomonas aeruginosa. First step is the contamination of surface with
organic material (lipids, hydrocarbons, proteins) and adhesion of cells. Three next steps following adhesion include the formation
of microcolony and maturation of the structure, when cells produce exopolymeric substances that provide them matrix for the
development of biofilm as well as considerable protection from the outside environment. Five stage is a release of cells from
mature biofilm. Mature biofilms are difficult to eradicate and may pose a health risk especially in hospitals [13]-[14]. The first
aspect which has a significant impact on the maintenance costs of structures is related to the visual performance of buildings. This
part of the MID process can be observed at ordinary housing estates as well as cultural heritage buildings. Microorganisms can
grow not only on cement-based supports, but also on various stones and roofing tiles. Their growth results in a development of
green, black, or red stains. Occurrence of such microobiota leads to significant cleaning and reparation costs [5]. In spite of
aesthetic deterioration, some of microorganism (i.e. fungi) can exhibit more disruptive action associate with microstructural and
mineaorological changes in building materials [15]. In-depth analysis shows [9] that the action of microorganisms can noticeably
enhance the surface erosion of concrete, increase porosity, and induce cracking and spalling that leads to the increased transport of
degrading materials into the concrete. Such action results in further corrosion of reinforcing steel and eventually deterioration of
mechanical properties. Such disruptive action caused by the MID can be observed especially in harsh operating conditions like
sewer and wastewater pipes. MID caused by sulfur-oxidizing bacteria, along with chemical corrosion, has been found to be
responsible for the dramatic deterioration of concrete materials. The mechanism responsible for deterioration of microorganism is
caused by the interaction of microorganism with concrete ingredients. This reaction is attributed to the microbial metabolism.
During decomposition of organic matter that present in cement or concrete materials (provided e.g. with sand), bacteria and fungi
may produce acids which lower pH. Sulfur-oxidizing bacteria creating acidic environment around cells can indirectly react with
calcium hydroxide (that occupies around 15% volume of ordinary cement paste) leading to form gypsum and ettringite. Those
newly-formed products significantly increase their volume leading to the formation of cracks and defects in the microstructure.

3. METHODS FOR MITIGATING MID

Many efforts has been made to develop sustainable building materials that can withstand various deteriorating agents such as
temperature, erosion, and even irradiation. Microbiologically induced deterioration is only one of such problems, nevertheless it
has great importance because is associated with growth and development of environmental microorganisms which may not only
cause damage in cementitious materials but also be hazardous to humans and animals. Various methods are incorporated in order
to protect the concrete from the MID. Generally, the concrete structures can be protected from MID by using proper concrete mix
design or apply coatings (i.e. biocides and water repellants) and liners [9]. Resistance to the MID can be achieved by
incorporation of admixtures to the bulk mass like silica fume or polymers which presence can cause alterations (increase) in
concrete alkalinity. Moreover, silica fume and polymers can refine the microstructure of composites and improve the durability of
cement-based materials. This leads to decrement of the corrosion rate. In addition, utilization of certain admixtures can lead to
decrease in the content of calcium hydroxide in the cement matrix, therefore, decreasing the potential for MID [9]. As mentioned
above, the protection of the concrete can be improved by the use of spray coatings containing water repellents and biocides,
although selection of proper coating requires a thorough knowledge on the physiology of microorganisms to which material is
exposed to [1]. Microorganisms can be incorporated to the structure within aggregate where the disruptive action can be induced
from inner part of the structure. Nevertheless, to some extent this process can be turned to a favorable way with a help of other
bacteria. Researchers developed an idea to metaphorically ‘fight fire with fire’ by using certain bacteria to mitigate effects caused
by the sulfur-oxidizing microorganisms. Studies indicate that incorporation of certain types of bacteria to the concrete ingredients
can surprisingly improve the properties of cement-based composites. Such reaction was described in case of Bacillus
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sphaericuswhich is an ureolytic bacterium that can converse urea into ammonium and carbonate. This process increases pH which
may not only reverse negative effects done by acidic attack of other microorganisms but also causes the microbial deposition of
calcium carbonate. Precipitated crystals of this substance can fill the cracks [16]. While activity of B. sphaericus is restricted to
surface treatment, there are other bacteria such as Deleya halophila, Halomonas eurihalina, Myxococcus xanthus, B. megaterium
that may be used as potential crack healers, also inside the structure [17]. Furthermore, Abo-EI-Enein et al. [18] used another
bacterium — Sporosarcina pasteuri in cement mortars and reported heightened compressive strength of material in comparison to
the control samples.

4. THE EFFECT OF NANOMATERIALS

Great efforts are made to find a solution for a development of effective, safe, environmental friendly, less costly, and what is very
important safe to human structure materials that will effectively mitigate the MID ratio. Recent developments in the field of
nanotechnology and its significant impact in other fields, including medicine, agriculture and environment has showed promising
effects on bactericidal properties of nanomaterials [15]. In the recent years researchers have also found its interest in modification
of cementitious composites with nanomaterials that show bactericidal or bacteriostatic properties. Nanomaterials can be used to
eradicate bacteria and fungi from structures due to their proven toxicity against various microorganisms. This is possible due to
the characteristic interactions between nanostructures and bacteria that depend on the type and size of used nanostructures. It is
acclaimed that the smaller nanoparticle is the more toxic it is against microorganisms [19]. Metallic nanomaterials interact with
cell wall and membranes in physio-chemical reactions. Various types of nanoparticles may act e.g. by causing oxidative stress,
protein dysfunction, or membrane damage. Moreover, nanoparticles are able to impede transport of ions between cell and the
environment and even disrupt cell membranes causing cell’s death [20]-[21]. On the other hand the operation of oxides such as
titanium dioxide is often based on a light-dependent activation which causes gathering of reactive oxygen species (ROS) in the
environment. Many bacteria do not produce peroxidases such as catalase which protect cell from the attack of hydrogen peroxide.
Nevertheless other microorganisms developed certain mechanisms of protection including production of peroxidases or
exopolymers or pigments. The last reaction may be observed for bacteria from genus Streptomyces which are also associated with
MID [11], [22]. Similarly, another environmental bacterium Pseudomonas aeruginosa may also show resistance to the
nanoparticles which was showed in the case of highly toxic quantum dots [23]. There are also other oxides that are known from
antimicrobial properties including ZnO, CuO, and iron oxide. Activity of these substances is based mostly on causing oxidative
stress against microorganisms [24]-[26]. Nevertheless, antimicrobial activity is only one side of the problem. Recently, interaction
between nanomaterials and bacteria has been extensively studied in terms of antimicrobial effects, although most often on model
microorganisms. On the other hand the reaction of environmental bacteria to nanomaterials has not been sufficiently explained
[27]. This creates a necessity to conduct studies on changes in physiological state of environmental bacteria, which may have
indirect impact on surfaces inhabited by bacteria and fungi. There are questions that need to be addressed by future studies
especially whether microorganisms may become resistant to these substances, and whether this effect will not induce a cross-
resistance to antibiotics [28]-[29]? Another aspect is potential impact on microbial communities in soil. Ge et al. reported that
TiO, and ZnO may disrupt biodiversity in soils [30]. In other paper, Dhas et al. [31] showed that environmental bacteria may gain
resistance to zinc oxide during a prolonged exposure. This problem also should be expanded in further studies. Certainly,
nanomaterials have potential to be used in building material. Nevertheless, we assume that their usage should be preceded by
thorough analysis of potential impact of these substances in the environment.

5. CONCLUSION REMARKS

Nanotechnology provides novel possibilities for development in numerous fields of life. Nanotechnological approach to the
problem of microbiologically induced deterioration may result in novel technologies for production of sustainable building
materials of improved characteristics. Nevertheless, there are some questions that need to be answered before application of
certain nanomaterials in the cement-based composites. The ideal material would eradicate bacteria from surface, although its
components would not be easily detached from the structure, so it could not actively interact with surrounding environment, hence
it would be sustainable, self-cleaning, and environmentally friendly.
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Abstract

The recycling of municipal solid waste is a major problem for municipalities worldwide. Due to the demand for green construction materials as
well as shortage of natural aggregates alternative methods for production of building materials have been sought. In the last few decades, the
utilization of waste materials as recycled additives in building materials has gathered spectacular attention. Currently glass is one of the least
recycled materials in the majority of countries and requires the consumption of relatively large amounts of energy for the processing of the raw
constituents. Due to the fact that chemical composition of waste glass (WG) is similar to that of natural sand (i.e. all commercial glass products
containing more than 70% SiO,), this waste material seems to be very interesting component to be incorporated as an aggregate replacement in
cement-based composites. Available studies show that partial replacement of natural sand with WG aggregate can be beneficial for improving
some of the building materials properties, however, from the perspective of sustainability and technological processing, substitution of 100% of
natural aggregate with WG aggregate, would be much more desirable. Beside technological aspects utilization of such materials has significant
impact on the economic aspects of manufacturing green building materials with recycled materials. In the presented study, the initial calculation
of costs of concrete life cycle has been conducted. Based on the available literature and own calculation the results of costs have been referred to
costs of ordinary building materials. The analysis showed that in certain conditions utilization of recycled materials exhibit both positive effects
on economic and technological aspects.

Keywords: Aggregate, Concrete, Life cycle cost, Waste glass

1. INTRODUCTION

The idea of circular economy refers to the concept of a product life cycle designed to automatically renew and regenerate itself,
from its design, production, distribution and consumption to recycling and reuse of waste which is considered as a potential
secondary raw material. Such an approach to material and energy flows in production processes, transferred from the industrial
ecology doctrine, is one of the key assumptions of the circular economy. Waste at the end of their life should be released to the
industrial food web, both as material and energy flows. Their inclusion in the product life cycle allows to close the material and
energy cycle, maximizing waste use, minimizing the use of virgin materials and reducing release of noxious materials to the
environment [1]. In the last decades, the environmental awareness has significantly arisen as an effect of problem with utilization
of annually increasing amount of solid waste materials produced. Finding both technically and economically satisfactory
utilization methods of municipal wastes are major environmental challenges for modern societies [2]. The concept of energy
efficiency along with sustainable design and 4R (reclaim, recycle, reuse and reduce) policies aroused the interest of researchers
and different industrial sectors. Construction and use of buildings in the EU generates approximately a third of all waste and
contributes to the environmental impacts occurring at various stages of a building life cycle, including the manufacture of
construction products, construction of buildings, their use, repair and management of construction waste. A significant part of the
waste from construction, refurbishment and dismantling or demolition of structures can be allocated to recycling, yet the average
for waste recovery in the construction industry in the 27 EU member states is below 50 % [3]. Building materials industry is fast-
growing market with already established successful utilization of various by-products and waste materials [4]. Concrete as the
most manmade produced material in the world, has a great potential to employ high amount of waste materials and this approach
is widely promoted [5]. Waste materials can be both utilized as powdered material or as an aggregate. Due to the shortage of
natural aggregates (which consist 60-80% of concrete volume) methods for utilization of waste materials and construction and
demolition (C&D) as an aggregate has gathered spectacular attention [2]. Environmental performance and cost-effectiveness are
today two main selection criteria for construction product specifications. Therefore, among the decision criteria related to the use
of recycled materials, technical considerations, environmental impacts and costs are equally important. The last two issues have
been considered in the context of the product life cycle for a long time. Analytical tools such as Life Cycle Analysis (LCA), Life
Cycle Costing (LCC) and Life Cycle Cost Analysis (LCCA) are used. Research on integrating environmental impact analysis with
cost analysis is also conducted, for example under the Life Cycle Sustainability Analysis (LCSA) approach [6].The aim of this
paper is to present the results of a preliminary comparative analysis of costs for a concrete prefabricate manufactured using a
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conventional method and using recycled glass, as an initial phase of LCC. The LCC method was used according to the PN-1EC
60300-3-3 standard: “Dependability management - Part 3-3: Application guide - Life cycle costing.”

2. PRODUCT LIFE CYCLE COSTS

A product life cycle can be analyzed from a marketing point of view, and then it refers to the presence of a product on the market:
from its introduction to the market (marketing), through the sales growth phase, to the product maturity and retirement or
withdrawal. An indicator placing the product at a specific stage of the marketing life cycle is sales volume reflecting the demand
and market situation of the products being analyzed. The 1SO 14040:2009 standard defines the product life cycle as successive
and interrelated phases, from the acquisition or production of a raw material from natural resources through the process of
production, operational use, to final disposal [7]. This cycle may include in particular: research, development, industrial design,
testing, production, transport, use, repair, modernization, change, maintenance over life time, logistics, training, wear, demolition,
withdrawal and disposal. The issue of cost analysis at each stage of product life is generally presented in the PN IEC 60300-3-3
standard, according to which the Life Cycle Costing (LCC) is an instrument recommended by economic disciplines to evaluate
the profitability of investment projects and to perform a comparative analysis and assessment of alternative solutions [8]. The use
of this tool requires application of a specific algorithm, which includes defining the purpose of the analysis, initial identification
of the parameters and requirements of the analysis, confirmation of system requirements, collection of cost data, calculations,
analysis and interpretation of results. With reference to the construction industry, the 1SO 15686-5:2008 standard: Buildings and
constructed assets - Service-life planning - Part 5: Life-cycle costing:

o defines the life cycle cost methodology by introducing the concept of Whole Life Costing (WLC), defines the basis for
setting goals, main principles, guidance for dealing with uncertainty and risk,

e contains examples of LCC use for the purpose of selecting the most economical project, and LCC use in planning and
control of the costs of building use.

The LCC index value can be determined based on relationship (1). The value consists of investment outlays incurred to create the
possibility to implement the production and the operating costs assumed over the product life cycle. Cash flows in the subsequent
years are discounted so that it is possible to analyze the values occurring at different times. The LCC value is calculated for a
specific system operation time.

c
LCC = Cic + X1 gy @

where:

LCC — LCC index value [€],

Cic — initial costs [€],

Cot — operating costs occurring in year t [€],
r — discount rate

n — lifetime of the system [years].

The value of the LCC may also be determined on the basis of a simplified relationship (2), according to which the total life cycle
costs of a given investment project consist of the costs of acquisition, operation and disposal of the system.

LCC=Cic+Co+Cp (2)
where:

Cic— initial costs [€],

Co — operation costs [€],

Cp — disposal costs [€].

As far as modelling of costs and the purpose of analysis are concerned, different types of life cycle costing can be distinguished.
Taking into account the successive stages of a life cycle, the following costs can be distinguished:

o for the pre-production phase - costs related to product research and development, production planning, prototyping,
testing;

o for the production phase - costs related to product manufacturing, logistics and production support processes - for
example, advertising and distribution costs, costs of warranty repairs and other after-sales services, administrative and
general costs;

o  for the post-production phase - costs of recycling or sale of raw materials and semi-finished products remaining after
production, land reclamation costs, disassembly and transport costs of machinery and equipment.
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B.S. Blanchard and W. Fabrycky (1991) [9] argue that the total life cycle cost of a product should include research and
development costs, construction and production costs, operating costs, costs of maintenance and repairs, as well as the costs of
product withdrawal and storage.

Costs can also be classified as:

e internal costs - borne by a contracting authority or other users (e.g. acquisition costs, costs of use or operation,
maintenance costs, decommissioning costs);

e  external costs - costs attributed to external environmental effects related to a product, service or construction work,
provided that their monetary value can be determined and verified (e.g. costs of emission of greenhouse gases and other
pollutants, climate change mitigation costs).

3. CONCRETE LIFE CYCLE

Conventional concrete recipes used in the concrete production technology used to comprise four components: sand, gravel,
cement and water. Nowadays, they can be composed of even a dozen or so ingredients. In case of regular concretes they are:

e  Portland cements, Portland cement mixes and metallurgical cements, compressive strength classes 32.5 and 42.5,
e natural aggregates: sand, gravel, grits,

e mineral additives: fly ash,

e chemical admixtures modifying the properties of both a concrete mix and hardened concrete,

J water.

3.1 Use Of Waste Glass In The Concrete Production

One of the most promising waste materials to be incorporated in concretes is waste glass (WG). Glass is one of the least recycled
materials in the majority of countries. Moreover, relatively large amounts of energy are consumed for the processing of the raw
constituents. In theory, waste glass can be recycled completely and infinitely without losing any of its chemical and physical
properties. However, broken, mixed colored and diverse origin of waste glass, make the recycling process impractical and highly
expensive [10]. This is applicable especially to fine waste glass fraction which cannot be proceed to further recycling process and
is dumped to landfills. Therefore, there is a need to develop markets for waste glass. Another reason for using WG as an
ingredient in cement-based composites is the fact that chemical composition of waste glass (WG) is similar to that of natural sand
(i.e. all commercial glass products containing more than 70% SiO;) [11]. In the recent years, various attempts of utilization of
WG aggregate and WG powder e.g. in paving blocks [5], screeds [12], architectural mortars [13], high performance concretes
[14], self-cleaning concretes and bactericidal [15]- [16] mortars have been presented. Available studies show that partial
replacement of natural sand with WG aggregate [15], [17]-[19] can be beneficial for improving some of the building materials
properties, however, from the perspective of sustainability and technological processing, substitution of 100% of natural
aggregate with WG aggregate, would be much more desirable. Beside technological aspects utilization of such materials has
significant impact on the economic aspects of manufacturing green building materials with recycled materials.

3.2 Standard AndWG Concrete Life Cycle Comparison

The analysis of product life cycle cost is based on the definition of goals of the analysis, of system limits and further stages of the
cycle. Defining the goal of the analysis also constitutes the first step of LCC analysis. This article focuses on the possibility to
estimate the LCC for WG concrete. Such an analysis would serve for comparison of its results with the information on standard
concrete costs contained in the literature. It should be noted, that the “standard concrete” according to EN 2061 standard is
understood as a concrete with dry density not lower than 2000 kg/m?®, but not exceeding 2600 kg/m®. Definition of system
boundaries for WG concrete life cycle has been performed with simplified chart for standard concrete life cycle (Figure 1).
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Figure 1.Life cycle of a) conventional b) with WG aggregate concrete.Based on [20]-[21]

In the model of the life cycle of WG concrete, it was assumed that the source of waste glass (waste recycling company or
glassworks) and the sources of natural resources were located outside the system boundaries. At this introductory stage, it was
also assumed that the process of preparation of WG for use in concrete manufacture (cleaning, sieving and grinding of glass
cullet) was also occurring outside the system. This was an assumption that resulted in a significant simplification of the model.
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For further analysis, in the next phase of research, the boundaries of the system will be extended so that the cost accounting takes
account of the measurable external effects associated with aggregate extraction, water and energy consumption in the WG
preparation process, and savings resulting from, for example, the reduction of the amount of glass waste sent directly to landfill.

3.3 Concrete Life Cycle Costs

Basic components of a concrete production cost calculation include material consumption, purchase costs, batching plant
operation costs, labor and departmental costs. Each of these cost calculation items has its component cost items, is appropriately
calculated and accounted for by the production volume. At a concrete batching plant, each production order for a customer can be
calculated separately. From a manufacturing perspective, concrete plant costs shall include the following cost groups:

e  production preparation,

e  batching plant operation and maintenance,
e human resources,

e transport and equipment units,

e  material storage,

e sales of concrete to customers,

e laboratory,

e marketing activities,

e  management and operation of the plant,

e  general infrastructure.

The costs of production preparation are related to the current preparation of materials for production at the batching plants. This
includes i.e. sorting of materials, transporting necessary materials from warehouses and operation of equipment related to the
delivery of materials to the mixing plant. These are usually the costs of transport and equipment services. The costs of operation
and maintenance of a batching plant relate to its current operation and include primarily the costs of power consumption, spare
parts replacement, the costs of maintenance and repairs, 1T maintenance inspections as well as depreciation costs. Human
resources costs refer mainly to the employment of operators, including salaries, salary overheads, training, work clothes,
beverages, other employee benefits (identifiable for this group), business trips. In the process of production preparation and sales,
transport units and vehicles are necessary e.g. trucks and equipment such as backhoe loaders for material transport, concrete mixer
trucks to deliver concrete to a customer and concrete pumps which make it possible to complete a comprehensive customer
service. Therefore, the costs of maintenance and operation of the transport and equipment units which the concrete plant owns or
has at its disposal must be taken into account. These costs should also include: depreciation, fuel consumption, oils and greases,
Spare parts, tyres, repair services, maintenance services, telecommunications services (GPS), insurance, motor vehicle tax,
vignettes (road tax), environmental charges and other which should be controlled, for example, leasing costs. Organization of
concrete production requires storage of materials necessary for production. The materials must be placed in accordance with
environmental protection regulations and must be properly protected e.g. from moisture. Hence, the costs of storage of material
for production are incurred. Management and administration costs primarily concern organization and control of the production
process, customer service, production settlement and management of plant resources such as transport, equipment, fuel pump and
workshops. Depending on the size of the plant, separate sales departments may be identified in the organizational structure which
are responsible for customer service and acquisition. The number, functions, duties and responsibilities of the employees in
charge of these functions are derived from the adopted business model, work organization at the company and the organizational
structure adopted. These costs include salaries, salary overheads, depreciation of fixed assets e.g. computers constituting
workplace equipment, depreciation of intangible assets (relevant software), use of office supplies, telecommunications services,
business trips, employee benefits, lump sums, professional literature. The maintenance costs of general infrastructure of a
concrete plant are the costs of buildings such as administrative and auxiliary facilities situated on the plant premises, safety,
security, protection and cleanliness on the premises of the plant, lighting etc. These costs include power consumption costs,
heating costs, water costs, property tax, insurance and other operating costs, such as maintenance and repairs costs. Apart from
costs related to the pre-production process and concrete production, including the “from cradle to grave” span of analysis, the
costs shall include the stage of using the concrete in a structure construction (alternatively, with pre-fabrication of concrete
elements), then operating costs of an object are taken into consideration, including repairs and restoration. Further on, demolition,
concrete recycling and finally waste management of non-recyclable material are calculated.

4 PRELIMINARY RESULTS OF COST ANALYSIS

Comparative calculations of standard and WG concrete have been performed in the scope of “from cradle to gate” system. The
classic C25/30 concrete formula was used for calculations and the costs associated with the production of this concrete were
estimated, including material, payroll, general enterprise costs and laboratory test costs. The costs of prefabricated components
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(energy, payroll, depreciation of equipment, general enterprise) were then added, using the example of a 50 cm x 50 cm x 7 cm
pavement slab. These costs were then converted into costs for 1 m* of concrete used in the prefabrication process, in order to
unify the calculation procedure. Then similar calculations were performed for WG concrete. They are preliminary calculations,
constituting and introduction to further research covering concrete life cycle costs including an attempt at monetization of external
effects.

Table 2.Comparative production costs calculation of traditional concrete and concrete with WG

. . Concrete Concrete with
Materials Cost Unit C25/30 WG
amount  cost  amount  cost
Cement CEM I1425R 92.50 €/t 0.325 30.07 0.325 30.07
Sand (0-2 mm) 6.46 €/t 0.630 4.07 - -
Waste glass 25.00 € - - 0.630 15.75
Aggregate (gravel 2-16 mm) 12.75 €nt 1.226 15.64 1.226 15.64
Water 1.25 €/m® 0.167 0.21 0.167 0.21
Production costs €/m® 14.00 14.00
Laboratory €/m° 5.00 5.00
Total production costs of 1m?® of concrete €/m° 68.99 80.67
Prefabrication costs €/m® 25.00 25.00
Total production costs of 1m® of precast €/m® 93.99 105.67
pavement concrete

On the basis of production cost comparison, it could be concluded that the total production costs of one precast paving slab (50cm
x 50cm x 7cm) with WG would be higher by 14.38%. Using the WG requires glass transport costs, as well as preliminary material
processing (washing, sieving and grinding), which in a simplified calculation method may show higher costs of this solution. The
results however do not reflect complete life cycle costs of the product, not only because they do not cover costs of further
operation of a structure, its demolition and concrete recycling. lllustrating the actual cost difference resulting from substituting the
sand with WG requires inclusion of external costs and benefits. The external benefits of lowering the amount of glass directed to a
landfill, and thereby lowering the waste storage costs, are of high value. Waste glass is not bio-degradable and therefore, rational
consideration for alternative utilization dictates a diversion of the material away from landfill disposal sites. To illustrate the life
cycle costs of both types of concrete and compare them, it is therefore necessary to extend the boundary of the system and carry
out calculations on the life span of the structure in which the mentioned materials are used, for example 100 m of pavement
constructed from prefabricated standard concrete and WG concrete. The next step will be the inclusion of costs associated with
the demolition of this pavement and the recycling of slabs from the demolition, including the costs associated with the storage of
demolition waste that cannot be recycled. This set of calculations should then include estimates of external effects, mainly
regarding environmental impacts resulting from aggregate extraction, aggregate transport, as well as recycling costs of glass waste
used in WG concrete production, and the benefits of reducing the use of natural resources (sand) and reducing the amount of glass
waste sent to landfill without commercial use. This will be covered in further studies whose results will be presented in
subsequent publications

5 SUMMARY

Reduced consumption of construction materials aimed at reduced consumption of non-renewable energy sources and raw
materials with increasing use of recycled materials is one of the key design principles of sustainable construction. The use of
waste materials for cement and recycled aggregate production results in a significant reduction in the consumption of natural
resources and hence the negative impact of concrete structures on the environment [22]. Mixed glass cullet can compete in price
with natural aggregate. The material is readily available, it does not need to be mined or excessively transported, reducing its
carbon footprint. The recycling of waste materials by using them in the manufacture of building materials and products, due to the
very large scale of this production, is systematically increasing and gaining importance, both in economic and environmental
terms. An important reason for interest in production technologies using recycled materials such as glass cullet is the rapid
depletion of natural resources used in production processes. The global dimension of concrete production results in extraction of
very large amounts of aggregate , including sand, while the availability of these resources worldwide is very uneven. Also, even
with a small unit consumption of waste materials, the scale of production of building materials such as concrete involves the
possibility of utilizing significant quantities of waste. The benefits of using waste material include the protection of mineral
resources, a reduction of energy use in processing (lower life cycle costs of products) and the reduction of emissions of harmful
substances to the atmosphere. It is therefore necessary to continue exploring in parallel both research avenues: the development of
new material technologies, such as WG concrete, and the study of the economic context of implementing such innovative
solutions in industrial processes.
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Optimization of Fertilizer Production By Using
Taguchi Method From Chromium Leather Shaving
Wastes

Kaan Cakti', Aykut Sancakli?, Bahri Basaran®

Abstract

Chromium came up to the most common tanning agents owing to its universal applicability, cost effectivity, easily procurance and tanning
characteristics. Approximately 25% of chrome tanned leathers are generated as a waste basis of total mass in the processes such as trimmings,
shavings and buffings. The fact that around 600.000 tones of chrome tanned solid waste is produced are being generated per year due to the
world annual capacity is the main sustainability problem on the agenda; that lead to both environmental and economic problems caused by their
high recycling and exhausting cost. Considering the severe impacts on industrial regularity this paper aimed at the valorization of solid waste by
hydrolysate, ion process and the optimization possibilities in obtaining the amino acid content byanalysis. Calculation charts was prepared as
per S/N ratio and results were analyzed by using Taguchi Method .

Keywords: Amino Acid, Collagen Hydrolysates, Shavings, Colloidal Solution, Liquid Fertilizer, Taguchi Method.

1. INTRODUCTION

Chromium, having a distinction due to its ability to produce lighter, softer, stronger and brighter leathers have gained importance
in leather processing since the second half of last century and became the most important tanning agents still widely available in
the world. The fact that the quicker and relatively cheaper processing has made the tanners to resort to the practice of chrome
tanning has increased the adoption of the method up to 90% in the world [1]. Today; leather Industry is facing with a increasingly
stringent and complex environmental challenges about the tanning routines and the stricter environmental legislations which
mitigate discharge of untreated chrome tanning effluents. One of the major waste categories concerning about the environmental
incompatibility is chromium solid wastes such as trimmings, splittings, shavings and dusts generated from mechanical
processes[2]. In the case of conventional chrome tanning processes, 45-73% (average 64%) of the raw hides and skins is shifted to
by-products and solid waste [3]. The fact that around 600.000 tons of chrome tanned solid waste are being produced annually is
the main sustainability problem. Hence; it should be handed down unwinded to next generations [4]. On the other hand; these
wastes require to be taken some special measures since the conversion of chromium (111) to chromium (V1) poses a potential risk
to human health and the environment [5]. Disposals of these wastes have many drawback carrying potentials for the landfills. In
some cases, the amount of wastes generated exceed the carrying capacity of the region. This in turn leads to adverse effects on
eco-systems. Of solid wastes chromium shavings are of main importance being composed of chemically treated protein, if not
utilized properly, they would pose hazardous pollution problem to the environment. For this reason there necessary to manage this
chrome containing shavings which is not easy. Some authors have reported several alternatives for their recovery. Due to
environmental problems, many scientific studies are widely carried out all over the world for valorization of chrome containing
solid wastes [6]. [7], [8], [9], [10], [11]. According to these methods, the use of protein and chromium after destruction with an
appropriate method would possibly become preference [12], [13], [14]. This study was carried out on the chromium shavings to
hydrolyse them into amino acid colloidal solution. In details the maximization of free amino acid content, productivity of amino
acids obtained from chrome shavings by chemical hydrolysis and the guideline yielded in the maximum efficiency were
statistically evaluated by Taguchi method.

2. MATERIAL AND METHOD

The outstanding process parameters have been determined through some preliminary attempts carried out to acquire high amino
acid content solutions for biostimulant applications. As per the experimental design the relevant process parameters and check
points were identified, and the trial patterns of experimental design were scaled down and disburdened using the Taguchi Method.
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After hydrolisation, triplicated analysis were carried out and the results were evaluated by the Minitab program and observations
were used for the amendments of the process. The chromium shavings used in the study were obtained from Iskefe Leather Co.,
sodium hydroxide (NaOH) and potassium hydroxide (KOH) were technical grade from Sigma Aldrich. The sediment filtrations
were carried out by Whatman No: 1 filter paper-Ultra pure water having 0.5 p€/cm conductivity.was obtained using PURIS Expe-
UP Ele-M model device (Experimentals). Prior to hydrolysation chromium shavings supplied were physically removed from the
trashes and the moisture content was measured before the trials to specify the substance, therefore; the concentrations and
chemical additives to be used in the hydrolysation: For the process parameters such as chemical additives and time; a relative
proportional increments were executed according to the Taguchi method. The experimental results obtained in the Taguchi test
design method are converted to signal / noise (S / N) ratio and evaluated. The signal / noise ratio values are calculated and
analyzed differently depending on the quality parameters values targeted by large, small and nominal quantities. In the
experiments, chrome shavings, chemical type, chemical ratio, duration and temperature were chosen as variable. The raw material
concentration was determined as the main variable and the chemical ratio and duration in the experiments; it was selected at
certain coefficient ratios according to the Taguchi method. Variables and ratios can be seen in Table 1.

Table 1. Hydrolyzation Experiment Parameters

Trial 1 Trial 2 Trial 3
% Raw Material 10 15 22,5
% Chemical 4/6/9 4/6/9 4/6/9
(KOH-NaOH)
Duration (h) 6/9/135 6/9/13,5 6/9/135
Temperature (°C) 75+5/85+5/95+5 75+5/85+5/95+5 75+5/85+5/95+5
Agitation (rpm) 50 50 50

Depending on the variables given in Table 1; 64 hydrolysis reaction should be performed in order to analyze and perform full
factorial regression experiments. With using Minitab software relevant variables and datas were generated to experiment design
within the rules of Taguchi Method and 18 trials determined to represent total experiment. Experimental design using Taguchi
method was carried out in 3 groups and sequential experiments were carried out according to the amount of chemical substances
in each group and total amino acid, viscosity, free amino acid, organic carbon amount, total nitrogen, hydrolysis grade, brix,
viscosity analysis were performed to evaluate the results on the obtained amino acid solutions.

Table 2. Taguchi Method Experimental Design

Chemical Type KOH KOH KOH NaOH NaOH NaOH
= Raw Material (%) 10 10 10 10 10 10
3 Chemical (%) 4,0 6,0 9,0 4,0 6,0 9,0
I0) Temp. (°C) 75+5 85+5 95+5 95+5 75+5 85+5
Time (h) 6 9 13,5 13,5 6 9
Chemical Type KOH KOH KOH NaOH NaOH NaOH
iy Raw Material (%) 15 15 15 15 15 15
3 Chemical (%) 4,0 6,0 9,0 4,0 6,0 9,0
1) Temp. (°C) 75+5 85+5 95+5 85+5 95+5 75+5
Time (h) 9 13,5 6 13,5 6 9
Chemical Type KOH KOH KOH NaOH NaOH NaOH
2_ Raw Material (%) 22,5 22,5 225 22,5 22,5 22,5
3 Chemical (%) 4,0 6,0 9,0 4,0 6,0 9,0
1) Temp. (°C) 85+5 95+5 75+5 95+5 75+5 85+5
Time (h) 6 9 13,5 9 13,5 6

2.1 Hydrolysation of Chrome-Tanned Leather Wastes

In the hydrolysis process of chrome-tanned leather wastes, the following test methods were applied for different chemical ratios
(4.0%, 6.0% and 9.0%) at different temperature, time and raw material ratios.

3. RESULTS & DISCUSSIONS

Chromium content of chromium leather wastes and amino acids obtained from these wastes were determined by Agilent brand
240 FS-AA model atomic absorption device (16). Other chemical analyzes were determined according to the international
standards of DIN, 1SO, which are equivalent to each other.

3.1 Analysis Results

As a result of the hydrolysis studies, the physical properties of the samples obtained after filtration were determined by measuring
the viscosity and brix values. The average results obtained can be seen in table-3.
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Table 3. Physical Properties of Hydrolysate

Analysis Results
Viscosity 1,36 ¢cp
Brix 18,44°

The chemical properties of the samples obtained after hydrolysis were measured by performing total amino acid, free amino acid,
total nitrogen, carbon amount, hydrolysis grade tests. The obtained results can be seen in Table-4.

3.1.1 Amino Acid Analysis

Total and free amino acid analyzes were performed using the pre-column derivation method on the Agilent 1260 Infinity model
high-pressure liquid chromatograph. [15] It is necessary to break down the peptide bonds in the solution and to analyze the total
amount of amino acids in the solution free form of all amino acids. Before the amino acid analysis in the study, the solution was
hydrolyzed with 6 N HCI 37% in the reflux for 24 hours and then the amount of free amino acid was determined by the method
described above.

3.1.2 Total Nitrogen and Carbon Amount

In the Carbon Quantity analysis the Walkley Black Method was used; the total amount of nitrogen analysis chemical fertilizer
control regulation was carried out.

Table 4. Chemical Analysis Results

Exp. Chemical Raw Chemical Temperature Duration  Total Free Total Carbon  Hydrolysation
No Type Material Ratio (°C) (Hour)  Amino Amino Nitrogen Amount Degree
(%) (%) Acid Acid Amount (%)
%) (%) (%)
1 KOH 10,0 4,0 75+5 6 4,09 1,95 1,47 4,82 37,14
2 KOH 10,0 6,0 85+5 9 2,51 2,75 1,49 3,73 62,60
3 KOH 10,0 9,0 95£5 135 3,42 5,16 1,40 2,83 56,07
4 KOH 15,0 4,0 95+5 9 10,37 0,59 2,30 541 18,64
5 KOH 15,0 6,0 75+5 135 10,72 2,10 2,03 13,39 36,77
6 KOH 15,0 9,0 85+5 6 10,88 3,88 2,05 3,59 49,84
7 KOH 22,5 4,0 75+5 6 29,84 0,48 3,15 7,16 12,85
8 KOH 22,5 6,0 85+5 9 8,56 1,08 2,71 6,42 22,18
9 KOH 22,5 9,0 95+5 13,5 17,15 5,27 3,50 7,96 35,10
10 NaOH 10,0 4,0 85+5 135 10,32 3,83 1,67 431 12,72
11 NaOH 10,0 6,0 95+5 6 10,39 5,18 1,86 4,00 56,17
12 NaOH 10,0 9,0 75+5 9 5,66 7,21 1,63 4,13 68,52
13 NaOH 15,0 4,0 85+5 135 8,90 4,98 2,06 4,21 58,48
14 NaOH 15,0 6,0 95+5 6 22,33 6,11 2,11 7,10 53,13
15 NaOH 15,0 9,0 755 9 9,74 1,84 2,27 511 34,53
16 NaOH 22,5 4,0 95+5 9 20,19 314 3,73 8,39 29,92
17 NaOH 22,5 6,0 75+5 135 16,23 4,22 3,30 8,29 31,66
18 NaOH 22,5 9,0 85+5 6 7,26 5,96 2,87 6,77 50,22

3.2 Statistical Analysis

Another important aspect of the Taguchi Experimental design method is that the design of the experiment is balanced, ie, that
factors can be assessed independently of each other, and that there are an equal number of samples under each tested condition for
different levels of design factors. Taguchi's standard designs are based on this system [16].

3.2.1 Taguchi Experiment Design Steps

1. Selection of factors and interactions to be evaluated,

2. Selection of factor levels

3. Choosing the right orthogonal order

4. Assigning factors or interactions to columns,

5. Making tests,
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CSD

6. Analyzing the results,

7. Performing verification experiments [17]
3.2.2  Measurements

3.2.2.1 Signal / Noise Ratio Results
Table 5. Results of Signal Noise Ratio

Exp. No Total Amino Acid  Total Nitrogen Hydrolysation Organic Carbon

(SIN) (SIN) (SIN) (SIN)
1 12,2345 3,34635 31,3968 13,6609
2 7,9935 3,46373 34,6027 10,5009
3 10,6805 2,92256 34,9746 9,0050
4 20,3156 7,23456 25,4089 14,6639
5 20,6039 6,14992 31,3089 13,6248
6 20,7326 6,23508 33,9516 11,1019
7 29,4960 9,96621 22,1781 17,0983
8 18,6495 8,65939 26,9192 16,1507
9 24,6853 10,8814 32,4235 18,0183
10 22,3785 4,45433 34,5590 12,6895
1 18,5679 5,39026 35,3624 12,0412
12 18,4441 4,24375 36,7163 12,3190
13 18,9878 6,27734 35,3401 12,4856
14 20,5061 6,48565 35,0839 12,8096
15 21,2441 7,12052 30,5937 14,1684
16 25,3058 11,4342 29,8272 18,4752
17 24,2064 10,3703 30,7941 18,3711
18 23,2573 9,15764 33,7684 16,6118

3.3 Minitab Analysis

3.3.1Total Amino Acid Main Graphic Impact

Table 6. Control Factor Variance Analysis

Source DF Seq SS Adj SS Adj MS F P Contribution
(%)
Chemical 1 8,94 8,946 8,94 0,33 0,58 1,29
Type
Raw Material 2 359,02 359,02 179,51 6,63 0,02 52,10
Chemical 2 66,61 66,61 33,31 1,23 0,34 9,66
Ratio
Temperature 2 8,57 8,57 4,28 0,16 0,85 1,24
Duration 2 29,1 29,1 14,55 0,54 0,60 4,22
Residual error 8 216,74 216,74 27,09 31,45
Total 17 689,00

S=5,205, R-Sq = % 68,5, R — Sq (adj) = % 33, 28, These results were obtained from by using computer programme.

Table 7. Optimal Levels of Control Factors and Effect Sequence

Level Chemical Type Raw Material Chemical Ratio Temperature Duration
(%) (%) &%) (Hour)
1 10,838 6,668 14,128 11,310 13,073
2 12,249 10,502 9,517 12,480
3 - 17,458 10,983 10,838
Delta 1,410 10,790 4,612 1,642
Level 5 1 2 4

The predictive equation for the total amino acid as a result of the analysis of variance;
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Total Amino Acid (%) = 1,03 + 1,41*Chemical Type + 8,8*Raw Material Ratio — 54,1*Chemical Ratio — 0,24*Temperature —
0,153*Duration,

S=4,95873 , R-Sq = 57,2

3.3.2Free Amino Acid Main Graphic Impact

Table 8.Control Factor Variance Analysis

Source DF Seq SS Adj SS Adj F P Contribution
MS (%)
Chemical 1 20,65 20,65 20,65 9,55 0,01 29,87
Type
Raw 2 4,32 4,32 2,16 1,00 0,41 6,28
Material
Chemical 2 17,38 17,38 8,69 4,02 0,06 25,24
Ratio
Temperature 2 1,98 1,98 0,99 0,46 0,64 1,24
Duration 2 7,23 7,23 3,61 1,67 0,24 2,88
Residual 8 17,30 17,30 2,16 10,49
error
Total 17 68,89 25,22

S=1,471,R-Sq = % 74,9, R — Sq (adj) = % 46,6, These results were obtained from by using computer programme.

Table 9. Optimal Levels of Control Factors and Effect Sequence

Level Chemical Type Raw Material ~ Chemical Ratio  Temperature Duration
(%) (%) €9 (Hour)
1 2,584 4,347 2,495 3,187 3,927
2 4,727 3,262 3,573 3,913 2,780
3 - 3,358 4,898 3,867 4,260
Delta 2,142 1,085 2,403 0,727 1,480
Level 2 4 1 5 3

The predictive equation for the total amino acid as a result of the analysis of variance;

Free Amino Acid (%) = 2,76 + 2,14*Chemical Type + 7,18*Raw Material Ratio — 47,8*Chemical Ratio — 0,34*Temperature —
0,067*Duration,

S=1,48057 , R-Sq = %61,8, R-Sq (adj) =% 45,9

3.3.3Total Nitrogen Main Graphic Impact

Table 10. Control Factor Variance Analysis

Source DF Seq SS Adj SS Adj MS F P Contribution
(%)
Chemical 1 0,108 0,10 0,10 1,61 0,24 1,19
Type
Raw Material 2 8,179 8,17 4,07 60,55 0,00 89,66
Chemical 2 0,069 0,06 0,03 0,52 0,61 0,76
Ratio
Temperature 2 0,189 0,18 0,9 1,40 0,30 2,07
Duration 2 0,034 0,03 0,01 0,25 0,78 0,37
Residual error 8 0,540 0,54 0,06 5,92
Total 17 9,122 25,22

$=0,2599, R-Sq =% 94,1, R — Sq ( adj) = % 87,4, These results were obtained from by using computer programme.
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Table 11. Optimal Levels of Control Factors and Effect Sequence

Level Chemical Type Raw Material Chemical Ratio Temperature Duration
(%) (%) ) (Hour)
1 2,233 1,587 2,397 2,450 2,252
2 2,389 2,137 2,250 2,205 2,355
3 - 3,210 2,287 2,278 2,327
Delta 0,156 1,623 0,147 0,245 0,103
Level 3 1 4 2 5

The predictive equation for the total amino acid as a result of the analysis of variance;

Total Nitrogen (%) = 0,216 + 0,156*Chemical Type + 13,1*Raw Material Ratio — 1,93*Chemical Ratio — 0,0858*Temperature —
0,0087*Duration,

S=0,248903 , R-Sq = % 91,9, R-Sq (adj) =% 88,5

3.3.4Carbon Amount Main Graphic Impact

Table 12. Control Factor Variance Analysis

Source DF Seq SS Adj SS Adj MS F P Contribution
(%)
Chemical Type 1 0,58 0,58 0,58 191 0,20 1,3
Raw Material 2 43,75 43,75 21,87 71,33 0,00 84,26
Chemical Ratio 2 1,41 141 0,70 2,31 0,16 2,72
Temperature 2 3,29 3,29 1,64 5,38 0,03 6,35
Duration 2 041 0,41 0,20 0,67 0,53 0,37
Residual error 8 2,45 2,45 0,30 0,79
Total 17 51,92 4,72

S=0,5538, R-Sq = % 95,3, R — Sq (adj) = % 90,0, These results were obtained from by using computer programme.

Table 13. Optimal Levels of Control Factors and Effect Sequence

Level Chemical Type Raw Material Chemical Ratio Temperature Duration
(%) (%) (C) (Hour)
1 5,148 3,905 5,717 5,932 5,118
2 5,509 4,582 5,205 5,070 5,468
3 - 7,498 5,063 4,983 5,398
Delta 0,369 3,593 0,653 0,948 0,350
Level 4 1 3 2 5

The predictive equation for the total amino acid as a result of the analysis of variance;

Total Carbon (%) = 1,53 + 0,361*Chemical Type + 29,5*Raw Material Ratio — 12,4*Chemical Ratio — 0,474*Temperature —
0,032*Duration,

$=0,695775 , R-Sq = % 88,8, R-Sq (adj) =% 84,1
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3.3.5  Hydrolysation Degree Main Graphic Impact

Table 14. Control Factor Variance Analysis

Source DF Seq SS Adj SS Adj MS F P Contribution
()
Chemical 1 736,8 736,8 736,8 9,03 0,017 14,934
Type
Raw Material 2 1549,8 1549,8 774,91 9,50 0,008 37,724
Chemical 2 641,8 641,8 320,90 3,93 0,065 15,622
Ratio
Temperature 2 280,4 280,4 140,20 1,72 0,239 6,82
Duration 2 246,7 246,7 123,35 1,51 0,277 6,00
Residual error 8 652,7 652,7 81,59 - - 15,887
Total 17 4108,2 4,72

S$=9,032, R-Sq = % 84,1, R — Sq (adj) = % 66,2, These results were obtained from by using computer programme.

Table 15. Optimal Levels of Control Factors and Effect Sequence

Level Chemical Type Raw Material Chemical Ratio Temperature Duration
() (%) (9] (Hour)
1 36,56 54,59 35,26 3745 44,01
2 49,35 42,40 43,79 46,52 37,99
3 - 31,88 49,81 44,89 46,87
Delta
12,80 22,71 14,56 9,07 8,88

The predictive equation for the total amino acid as a result of the analysis of variance;

Hydrolysis Degree = 21,8 + 12,8*Chemical Type - 178*Raw Material Ratio + 284*Chemical Ratio + 3,72*Temperature +
0,507*Duration,

S$=9,29639 , R-Sq = % 74,8, R-Sq (adj) =% 64,2

4. CONCLUSION

The most effective control factor on all selected quality parameters have been determined as raw material amount (51.82%). The
statistical significance of the raw material ratio on all quality parameters was found to be significant as the percent contribution
was greater than 5%. Raw material ratio has affect of total nitrogen (89.662%), organic carbon (84.268%), Brix (71.916%) and
total amino acid (52.107%). Also the effects on other quality parameters are statistically significant. The total nitrogen, organic
carbon, brix and total amino acid values are increased when the raw material ratio selected maximum value (22.5%) is increased,
when the raw material ratio selected minimum value (10%) while the hydrolysis grade, viscosity and free amino acid values are
increased. In the fertilizer market, fertilizers with high nitrogen, carbon and organic matter content are highly demanded. On
international fertilizer market high amino acid content fertilizers belong special fertilizer class and find buyers at high price level.
Based on the results obtained from the study, the raw material ratio should be 22.5% at the optimal level to obtain products with
higher total nitrogen, organic carbon, brix and total amino acid amount. In addition , it has been possible to determine the process
parameters for the targeted product feature by using the predictive equations obtained by the study. For this experimental study,
when the correlation coefficient of the variance analysis was obtained as 79.5% as a result of the Taguchi Method analyzes of this
study for the determination and evaluation of the effects of 5 control factors on 7 quality parameters of fertilizer product, the
relationship between control factors and quality characteristics understood. Optimal control factor to ensure all 3 quality
characteristics at the same time by optimizing with the methods such as Gray Relational Analysis, TOPSIS for the most important
2 or 3 quality parameters (eg "total amino acid, free amino acid, organic carbon amount" Levels can be determined. The results of
this statistical analysis were made for the selected levels of selected control factors. When the experiment is repeated by changing
the coefficient between the levels and levels of the control factor, different results will be obtained.
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Valorization of Fibrous Leather Wastes: Leatherboard
Production Technology
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Abstract

Tanning industry serves for value addition of a by-product having a considerably pollution potential and blighting the life quality due to the
wastes generated. The wastes from leather industry are involving both the inorganic and organic pollutants spoils the aquatic life, soil quality and
atmospheric conditions. Of them fibrous wastes are of main importance in terms of their disposal and especially wastes produced in shaving
process have a great value for utilizing in composite material production. Namely bounded leather is one of the main variety of value added
materials by regenerating the fibrous matrix into an upper sheets.In this research, considering the environmental sustainability, chromium
shavings as fibrous leather wastes were used as reinforcement fragments in polymeric matrices for composite applications. To reveal the
production parameters of composites used leather wastes, tanning agents, binders and fiber types were investigated. In the evaluation of
performance and structural properties of bounded leather, some physicomechanical tests and scanning electron microscopy (SEM) analyses were
carried out. Regarding the effect of tanning agents, it was comprehended that ligno sulphonates give better strength properties to the product.
Natural latices among the binder types examined gave the best outcomes as polymer matrix. On the other hand, the combination of leather fibers
with other fibers in the matrix, especially with paper fibers, seemed to be increased the product properties.According to the results, it was found
that such products having similar properties to the leather are suitable for various applications such as shoe parts and some customer goods, and
the properties can be developed in liaison with the demands as a composite basis for some fields.

Keywords: Composite materials, leather fibers, leather-like materials, tanned leather wastes.

1. INTRODUCTION

With the twenty first century, great changes and developments are taking place in our world affecting our life. It is seen as a
current problem that the decline of natural products with the increase of industrial production causes to related environmental
problems and turns our existence to technological life. Depending on these developments, production of regenerated products,
which are environmentally friendly and recyclable, has come to the forefront in all sectoral areas for the elimination of
environmental harms through recycling and reuse approaches. For these reasons, the development of new and environmental
friendly technologies and the studies of new production models and product forms has become extremely important for the leather
industry. In this context, conversion of tanned leather wastes into functional products for different uses is considered as a solution
for a serious environmental problem in the sector. Leather industry will have to catch up with contemporary models of
productions for being obliged to adapt ecologically compatible, enviromental friendly, energy efficient and cost effective
processes. The fact that 1 ton raw hide results in only 200-250 kg of finished products implies that there are huge amount of
wastes available which are mostly solid wastes. The leather industry wastes have to be securely disposed off in order to eliminate
bad reputation and stop facing challanges.Of these wastes the shavings are of high volume and concerns about their disposals in
landfills and considering the fibrous texture they are able to have a potential to reuse. The disposal problem is due to the fact that
0,6 million tons of fibrous solid waste generated by the industry annualy. The best practise in avoidance of disposal of those
wastes to landfill is to transform them to a composite matrix namely bounded leather. Hence; this production is a solution oriented
alternative for the deposition of huge quantity wastes containing chromium in landfills, thereby; preventing potential danger to
public health due to the possibilityof oxidation of trivalent chromium into toxic hexavalent chromium ([1], [2],[3]). In this
research, we have studied on the production of composite materials by regenerating natural leather fibrous particules into a new
texture in three-dimensional way. In order to meet the demands and requirements some mechanical characteristics of rebuilt
material were tried to improve as per the parameters of tanning agent, binder and fiber types. Additionally; new regeneration of
texture having been simulated to leather were executed to comply with the integrity in mechanical behaviour Since the best
solution is the use up this huge volume of wastes after converting them into any serviceable material, the improvement the
properties was the main aim of the study for spending its usage in many fields. Results indicates that regenerated materials
having leather-like properties is both going for the demands in many fields and that imperative for sustainability and
competitiveness.

1Department of Leather Engineering, Faculty of Engineering, Ege University, P.O. Box 35100, Bornova, IZMIR, TURKEY. e-mail:
deri@mail.ege.edu.tr
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2. MATERIALS AND METHODS

2.1. Materials (Fibrous wastes)

Leatherboard processing is the formation of a compound with leather fibers, non-leather fibers and binders appropriately. It deals
with the preparation of a stabilized dispersion, spreading out on a band to be a continuous sheet and getting stuck on a material
with an integrity. Even though fibrous wastes including shavings and others as well as binders and surface active agents are main
components in leatherboard production, several processing auxiliaries such as; crosslinkers, softeners, retention and drainage aids,
water repellents, antifoaming agents, dispersants, chelating agents, coagulants all are quality-dependent factors. This processing
auxiliaries have certain functions for preparation of a dispersion with tiny particles ground to 1-2 mm, subsequently wet-laid
period and dry sheeting. In the Fig. 1 the process outline is indicated schematically.

Raw Material

Dispersion

Drying Tunnel Fourdrinier Machine

Calendaring

Cutting

Finishing
Leather board

Figure 1. Leatherboard manufacturing process outline

2.2. Fabrication of Composite Materials

In the composite process various additives and extenders were compounded into dispersion and converted together into sheet.
Herewith; Table 1. categorized them as specified.

Table 1. Preparation of Composite Materials

Additive Types Product Code Remarks
K1 Valex
K2 Mimosa
Tanning Agent K3 Chestnut
K4 Tara
K5 Ligno sulfonates
K1 Acrylic acid ester copolymers
K6 Natural latex
K7 PVA
Binder K8 Styrene-acrylic ester copolymer
K1 Leather fibers (Shavings)
K9 Leather and paper fibers
K10 Leather and cellulose fibers
Fiber
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2.3. Quality assessments
2.3.1Structural Properties (Texture)

The functionality of composite material is influenced by the structural features and thereby; for the end usage in line with this
objective; Hitachi TM-1000 Table-top SEM device was used to image the cross sections of leatherboard samples. Images were
taken at 120 magnification for all samples.

2.3.2 Determination of Physicomechanical Properties

Usually referred to as "humidity ", this water vapor affects the physical properties of materials with which it is in contact. This is
particularly noticeable in the case of materials of an organic and fibrous nature, such as wool, cotton, silk, wood, paper, and
leather. Prior to the tensile, flexometer and stitch tear tests, the composite samples were conditioned according to the official
standard of EN ISO 2419 and the sampling was performed according to EN 1SO 2418. The tensile strengths and percentage
extensions of the samples were carried out according to the procedures described in the standard of EN ISO 3376. The flex
resistance of the samples were measured according to 1SO 5402-1. The stitch tear strengths of the samples were measured
according to 1SO 23910:2017. To perform the tensile and stitch tear tests Shimadzu A-ISG tensile testing device and for
flexometer tests, SATRA STM 129 testing device were used.

3)RESULTS AND DISCUSSIONS

Leather industry is known to be one of the largest waste generating industry. During the processing of raw hides; about 20 — 25 %
of raw (salted) bovine hide weight is transformed into leather; for sheep or goat skins, this range is 12 — 15 %, In shaving certain
thickness would be removed by cutting out the fine, thin fragments from the flesh side. Shaving can be carried out on tanned or
crusted leather and the small pieces of leather which are shaved off are called shavings.Their characteristics being at the forefront
is their fibrous texture and of course their recovery in comparison with other wastes is feasible. Developing low cost composite
materials for use in footwear, leather goods, household interiors, etc. from leather wastes is an efficient way of waste utilisation
and environmental pollution prevention.Mechanical properties of leather boards play a major role in determining their end use
applications ([5]).

3.1 Structural Properties of Leatherboards

Some SEM analyses were examined to reveal the performance relevancewith structural properties of the leather board samples.
Scanning electron photomicrographs imaging the cross section at a magnification of 120 are shown in Fig. 2 and Fig. 3.
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2015.06.23 10:01 500um TM-1000_3906 2015.06.23 10:25
K3 K4

2015.06.23 10:54 500 um TM-1000_3913 2015.06.23 11:23
K5 K6

2015.06.23 1141 500 um TM-1000_3948 2015.06.29 12:32

Figure 2. SEM’s of the samples by magnification at 120X
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K7 K8

TM-1000_3951 2015.06.20 1242 TM-1000_3954 2015.0629 12557 500 um
K9 K10

TM-1000_3957 2015.06.29 13:16 500um TM-1000_3960 2015.06.29 13:28 500 um

Figure 3. SEM’s of the samples by magnification at 120X

The images indicated that all the product produced in the study have an appropriate integrity with required mechanical behaviour.
New built texture and regenerated structure seem compatible for a sheet material for improvement in multi-purpose usages.
Frayed fragments from the tips of the fibres help the knit together to get strength better. The sample K6 with natural latex seemed
to have a soft and tight structure, while the other products had a rougher and looser structure. This explains that composites made
using natural latex have better physico-mechanical properties than others. At the same time the product including valex tannin, in
which fibers were homogeneously distributed throughout the structure is being characterized by its own rougher structure than the

others.
3.2 Physicomechanical Properties of Leatherboards

Leatherboards was also tested for their mechanical properties to see usability of leather like product in accordance with customer
demands. Table 2 demonstrates the experimental results obtain from physicomechanical tests.
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Table 2. Tensile strength, stitch tear strength and flexometer test results of composite materials

Flex
Tensile Strength Stitch Tear Strength Resistance
Maximum Tensile Extension(% Maximum Thickness Step
Product Force(N) strength(N/mm?) ) Force(N) (mm) number
Code
K1 74,5+34,7 6+2,7 12,1+43 43,16 + 3,84 1,56 177
K2 71,8 38,3 53+28 183+79 10,95 + 1,54 1,61 82
K3 95,6 +31,8 6,5+2,1 12,9+23 45,52 +342 1,47 28
K4 75,6 7,3 52+0,5 10,9+ 1 32,95+591 1,48 9
K5 136,9 + 40,5 9,7+3 15,5+3,1 33,93+ 1,76 1,43 85
K6 171,1 £ 18 11,7+ 1,6 23,1+1,5 63,21 +7,77 1,60 23656
K7 133,9 + 23,8 9,40+ 1,5 11+1,2 51,30+ 11,41 1,66 89
K8 87,1 £21,9 62+1,6 15+1,8 35,88 10,74 1,55 86
K9 1423 +6,7 9,9+0,5 16+1,3 51,18 +3,83 1,49 543
K10 98,2 + 10,1 7,5+0,8 12,6 £0,8 40,19 £ 5,03 1,36 134

Of the leatherboards produced by valex, mimosa, chestnut, tara and ligno sulphonate tannins, maximum tensile force of 136,9 N
and tensile strength of 9,7 N/mm? were obviously recorded by the product with ligno sulphonate. Considering the effect of the
binder types on the tensile strength properties of the material product made of natural latex has the best strength properties almost
close to that of leather and also having a highest extensibility according to the elongation at break results. With respect to the
effect of the fiber types on the material tensile properties the leatherboard sample (K9) in which the leather and paper fibers are
used in combination distinguished with the highest tensile strength and extension properties.As per the stitch tear strength tests;
the chestnut treated leatherboards come up with high results and the lowest results obtained in the mimosa experiments. Among
the binder types on the experimental study natural latex was found to have the highest stitch tear strength and styrene-acrylic acid
ester copolymer observed to have the lowest stitch tear strength. In comparison with the different fiber types according to the
stitch tear strength the highest results were recorded in the combination of leather fiber and paper fiber. In the study of tannin
types effect on flexibility, valex doped composite have the highest and composite materials with tara have the lowest flexibility.
As per the results of binder types on the flexibility the natural latex works distinctly superior flexural properties in which flexural
cycles was over 23,656. For the effect of fiber types on flexing endurance; the best flexibility value was obtained in the sample
containing leather fiber and paper fiber combination. Harvey (1986), according to the standards developed by SATRA-LASTRA,
reported that the leatherboards used in the production of shoes have to ensure a minimum tensile strength of 7,7 N/mm? for high
qualities and a minimum of 4 N/mm? for low qualities, and have a minimum stitch tear strength of 68 N for high qualities and a
minimum 52 N for low qualities. He suggested flexing endurance for leatherboards with minimum 10.000-100.000 cycles for high
qualities and minimum 1000 flexing step for low qualities [4]. Regarding the physicomechanical properties of composite
materials produced in our study, these materials seems to be reasonably practicable in high quality shoes. Solid wastes from
various industries have become an important environmental problem because of their toxic contents and inadequate waste
management. The solid wastes generated from leather industry is a recent agenda because of their volumes and very limited
recovery practices. The fibrous cut-out solid wastes, namely shavings, are toxic for environment and in case of oxidation to
hexavalent form their disposal requires extreme cautions. Considering the amount of such wastes, methods such as recycling and
re-use of trivalent chromium are not practicable. The existing methods such as incineration and pyrolys are not good choices
because they cause harmful gase emissions. Therefore; the reuse of wastes in the production of composite materials is regarded as
an issue to be highlighted in terms of environmental and health care.

In order to convert the fibrous wastes into harmless form and, exclude them from waste by valorization in possible usages the
production of composite materials so-called leatherboard is a basic sustainability approach for the leather industry. Shifting to the
practice of this approach yield in various material types with appropriate mechanical strength and efficient performance
characteristics for different applications.

4. CONCLUSION

Leatherboards is an engineering products serving as a model of the approach from the waste to high value added material in which
leather waste are being used The convertibility to a practicable composite material of shavings with some polymers and
auxiliaries and the derivatization of new materials, for different usages was aimed, some experimental studies on process
parameters were carried out to improve the product properties and some factors such as tannins,, binder types, fiber types and
dispersion applications were examined and their effects were evaluated.lIt has been found that the effect of dispersion auxiliaries
used on the physicomechanical properties were important and at the same time the approximation of these properties to that of
leather by optimization of the factors can possibly be an attainable target for enlargement of these composite practices.
Eventually; with the economical and ecological significance some noval products can be produced with different properties
depending on their usage areas and requirements.
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Developing an Organizational Culture of Equality and
Fostering a Discrimination Free Environment in Work
Places
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Abstract

In the post-world war period, focus in contemporary organization has shifted from hiring just workers to hiring competent employees and
retaining the talented ones (lles, 2007. pp.97-98). The role of the human resource management (HRM) in organizations has also evolved. HRM
departments devise new methods to screen the applicants. In most contemporary organizations specialized consultants are hired to develop
customized systems and filter the applicants to find the most suitable candidates (Townley, 1989. pp.92-94). But it’s not just the employers who
have options. Recent decades have witnessed growing trends of employees leaving their organization to join another that offers better job
prospects, more money and/or better working conditions. Therefore surmounting pressure has been on employers to retain the talent. For all
these reasons, contemporary HRM policies are not only about hiring the best fits but also creating employee friendly environment at the work
place that fosters equality and progresses towards discrimination free workplace (Townley,1989. pp.92-94; lles, Paul. 2007. pp.97-99). Research
into HRM has yielded that a greater gender and cultural mix at work place is directly proportional to the productivity. Therefore focus has also
been on hiring employees from different cultural backgrounds. But not all employers have been able to adopt and execute it fairly for all cultural
backgrounds. In early 1980s, Britain witnessed protests by blue collared employees, primarily black people and women who felt disadvantaged in
terms of benefits and working conditions. This led to formulation of Equal Opportunity Policies (EOPs) to enforce industry wide common policies
for employees irrespective their gender, race or cultural background (Gibbon, 1992. pp.235). This research paper gives an insight into
recruitment and selection system, HRM policies and work place conditions for employees. Equality and discrimination issues as well as
government policies and approaches of modern organizations will be analyzed.

Key words: organizational culture, equality, discrimination, employees, employers

1. INTRODUCTION

An organization is as good as its employees i.e. the people who deliver the services or products offered by the organization
(Townley,1989. pp.92). Therefore in the post-world war period, focus in contemporary organization has shifted from hiring just
workers to hiring competent employees and retaining the talented ones (lles, 2007. pp.97-98). Increasingly rigorous recruitment
and selection procedures are backed by large numbers of applicants which gives employers an opportunity to screen and a choice
to select the best fits. Role of the human resource management (HRM) in organizations has also evolved and has become an
integral part of the strategic management. HRM departments devise new methods to screen the applicants. In most contemporary
organizations specialized consultants are hired to develop customized systems and filter the applicants to find the most suitable
candidates (Townley, 1989. pp.92-94). But it’s not just the employers who have options. Recent decades have witnessed growing
trends of employees leaving their organization to join another that offers better job prospects, more money and/or better working
conditions. Therefore surmounting pressure has been on employers to retain the talent. For all these reasons, contemporary HRM
policies are not only about hiring the best fits but also creating employee friendly environment at the work place that fosters
equality and progresses towards discrimination free workplace (Townley,1989. pp.92-94; lles, Paul. 2007. pp.97-99). Research
into HRM has yielded that a greater gender and cultural mix at work place is directly proportional to the productivity. Therefore
focus has also been on hiring employees from different cultural backgrounds. But not all employers have been able to adopt and
execute it fairly for all cultural backgrounds. In early 1980s, Britain witnessed protests by blue collared employees, primarily
black people and women who felt disadvantaged in terms of benefits and working conditions. This led to formulation of Equal
Opportunity Policies (EOPs) to enforce industry wide common policies for employees irrespective their gender, race or cultural
background (Gibbon, 1992. pp.235). This essay gives an insight into recruitment and selection system, HRM policies and work
place conditions for employees. Equality and discrimination issues as well as government policies and approaches of modern
organizations will be explained to give a broader picture of the subject.

2. RECRUITMENT AND SELECTION

Townley, (1989. pp.92-93) and lles, (2007.pp.97-99) explain the processes of recruitment and selection and illustrate the
underlying differences and connections between the two activities. The scholars elaborate on recruitment as a process of
establishing contact between the workers and employers. Watson, (1994) explains the recruitment as the process by which
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organizations implore, contact and interest potential candidates. It is more of a general process where employers need workers for
activities at their organization and through various channels new workers are invited to apply. Newell, (2005. pp114-119)
explains that recruitment process starts with the organizational review and analysis of the job roles that need to be filled. The
recruitment requirement may arise because an employee left or work expansion. On the other hand, the selection process follows
recruitment and is a complicated process. Newell, (2005. pp.116) defines selection as a process that involves predicting future
behavior of prospective candidates so that decisions can be made about the most suitable or the best fit. The author further
explains that Selection process is primarily about filtering the best suitable candidates for the employment among the available
candidates received through recruitment process. For the approaches on recruitment Torrington, (2005. pp.123-128) suggests
internal recruitment as a cheapest and suitable method where vacancy is filled from within the organization. The authors
recommend other popular and suitable methods as advertisements in newspapers and online portals, recruitment agencies, word of
mouth, job centers, job fairs, and direct recruitment at educational institutions. Townley (1989. pp.93-97) recommends that
measuring psychological dimensions of the candidates gives a scientific touch to the collective process of recruitment and
selection. Different job roles require different attitudinal and psychological traits; some require leadership, others require
following orders to the word. Townley(1989. pp.93) quotes Owens and Schoenfeldt (1979) that a carefully designed selection
process can identify personality profiles of the aspiring candidates for ‘bright achieving leaders’ or approval seeking
humanitarians’; the next step shall be to match the results with desired job role and organization ethos. Newell (2001. pp.74)
mentions that structured interviews can be the most promising and result oriented approach towards selection of best fits as well
as team and organization oriented employees. A systematic interview process can be designed to find candidates suitable for a
particular industry or organization. Collectively these approaches allow organizations to recruit and select the best fit for the job
role and organization (Guest. 1987). Newell, (2005, pp.172-173) explain the other side of the recruitment and selection process as
no single recruitment and selection protocol or system can be deemed as ‘best practice’ for all which could be followed in all
circumstances. The authors explain that in different organizations, similar principals should be applied in different ways. Once
employees have been selected, it is vital to place them in appropriate job roles and create an environment that shall foster
efficiency and encourage commitment; the process is doing so is termed as ‘people resourcing’ or ‘employee resourcing’ (ER)
(lles, 2007.pp.97). lles, (2007. pp.97-99) further explains that ER process includes elements of performance assessment, grading,
appraising according to their grades, tracking, sorting and then placing or reshuffling the employees. Atkinson, (1984. pp28-29)
explains flexibility as another important factor of ER. Organizations need to be flexible in terms of functionality which means
redeployment of employees between activities and tasks. The other two important factors are Numerical flexibility where worker
numbers can easily be changed and financial flexibility in order to pay and bear the contingencies. Guest (1984. pp49-50) adds
that effective ER is outcome of serving the commitment towards the employees, flexibility and quality of services and
environment offered to the workers. According to Proctor et. al. (2009) flexibility of work allocation, flexibility of technology and
training, and flexibility of the system as a whole make the ER truly effective in any organization. lles, (2007. pp.97-98) illustrates
that ER operationalizes the defining process of skills, talent, values and relevant qualities in employees in order to allow the
organization to move steadily towards the strategic goals. Employee resourcing ensures that employees are assessed according to
predefined criteria and then are placed into suitable roles. ER also ensures that workers at different levels in the organization are
properly appraised, developed and are rewarded appropriately.In order to maximize organizational efficiency lles, (2007. pp.99-
100) suggested ‘best practice’ model or ‘psychometric-objective’ model; this model recommends matching the right people with
right roles; which means taking decisions to select most suitable candidates for the job and laying-off the less suitable ones. In the
psychometric-objective model emphasis on ’performance’ — specific and individual attributes e.g. behavior, ability, skill and
knowledge. The laying off process removes the burden of inefficient people and best fit employees contribute to the higher
productivity. The process of the ‘psychometric-objective’ model includes the job role analysis which leads to clear identification
of job activities; against this job description the roles and responsibilities of the employee are defined and recruitment and
selection process is carried out based on the checklist. lles (2007. pp.100) quotes Anderson and Ostroff (1997) and Newell,
(2005) to present another aspect that organizations that choose to tread considering strategic objectives deny adopting the ‘best fit
for job role’ principle and prefer to go with the ‘best fit for the team/organization’ model. This thought process paved way for the
‘social process’ or ‘exchange’ model. The exchange model deems the employer as well the employee as a decision maker and
allows information exchange in order to establish common grounds of suitability- for employee a desired role and for employer a
skilled and suitable worker that fits the team, the organization and long term goals. Iles (2007.pp.100-101) quotes his previous
work and Townley, (1989. pp.93-96) for another model of ‘knowledge and power’ which says that the employers possesses better
knowledge and has the higher authority in taking decisions for the employee recruitment and selection, and entire employee
resourcing (ER) process.

3. EQUALITY AND DISCRIMINATION

As illustrated above in the processes for ER, irrespective of the model, the organizational efficiency lies with the better selection
and matching of employees. lles (2007. pp.97-101) explains that in addition to selecting the best fit and grading, and having
efficient appraisal systems, it is of critical importance to create employee friendly environment at the workplace. Therefore
developing an organizational culture of equality and fostering a discrimination free environment is imperative in order to achieve
strategic organizational goals. Gibbon (1992. pp.235-236) mentions that irrespective of the ER model an organization adopts,
there are bound to be some situations where some employees may feel not happy about certain elements of the workplace
environment; equality issues and discrimination are one of those of high importance. Equality is an insightful and wide-spread
concept in terms of its immediate impact and long term consequences. Inside an organization, it is not here implied that persons
must at all times relish the very similar equalities that they enjoy in the society in general. The author explains that at the
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workplace employees may assume that they are privileged with certain basic modes of treatment as individuals. Gibbon (1992.
pp.235-237) gives examples of incidences from the British industrial history in 1980s when certain groups of people that felt left
out from benefits that other group leveraged. The most prominent protests were against racial and gender discrimination, but
dissents were also registered from disabled people, homosexuals, etc.In the decades before 1980s, employers would openly
discuss their reluctance to hire people from non-white races; it was one third of a chance for a black person to get an appointment
as compared to a white person. Discrimination mostly is subtle in nature and for that reason it obscures the process by which
employees perceive workplace discrimination and attempt to solve it. In order to getlegal redress for racial discrimination at
workplace, the worker must ‘‘name’’ the act as discrimination, fix the ‘“blame’” on the person responsible or their employer, and
then “‘claim’’ the conduct by seeking redress within the applicable regulatory framework. Perceptions about discrimination give
the first step of eradicating workplace discrimination. Naming and establishing the accountability of the discrimination act has
been deemed the most critical stage in the legal framework of dispute resolution because the degree and nature of succeeding
legal proceedings depend on what behaviors the employees perceive as injurious and subject that to legal intervention. Given the
formalization of the legal procedures against racial and other forms of discrimination, Equal Opportunity Policies (EOPs) came
into practice and became a buzz word with enterprises and the labor unions (Gibbon, 1992. pp.238-246).The long-term aim of an
equal opportunity policy (EOP) program is to remove any blockades that prevent the groups of women, non-white races, ethnic
minorities and disabled people fully participating in an organization, and hence attain a random distribution among the workforce
that reflects the general population at all organization levels. EOP is a set of principles for the distribution of earnings and job
roles; and that individuals can make their choices just the same for all, irrespective of their gender or race. The author suggests
that equality of opportunities occurs only if the likelihood of any specific outcome is the same for each employee. Equal chance
and equal choice are together essential for equality of opportunities; EOPs ensure that this occurs. An equal opportunity enterprise
is the one where ethnic minorities, women and disabled participate, grow and flourish. Gibbon, (1992, pp.237-238) quotes Jenkins
(1986) and Andre (1985) for interpretation of equality and describes the two types as equality of outcome and equality of
opportunity. Fore mentioned two types draw on diverse assumptions of the nature of inequality and the actions to tackle it. Most
jobs, as interpreted by these scholars can be done equally well by anyone. The liberal approach of equality has been primarily
about ensuring that the rules of engagement in the employment are set fairly. Basic assumption is that rigorous controls and
formal protocols will guarantee the fair play and facilitate the circumstances in which previously disadvantaged groups are
engaged in a healthy competition equally with other groups of workers. The more fundamental notion of equality is about general
access through administrative action designed to address and nullify discrimination practices in the past. It has been an essentially
dominant strategy aimed at reallocating means and opportunities to previously disadvantaged groups. Success or failure of EOP
sis measured in terms of outcomes and the degree to which disadvantaged groups of employees have attained access to resources
and power as compared to majority groups (Gibbon, 1992, pp.238-242).

4. RECRUITMENTAND SELECTION PROCESS AND EQUALITY

Gibbon (1992) illustrated the importance of equality and discrimination issues in an organization and then proposed EOPs as a
remedy for the same. But it is not just the management of the current workers where the issue of equality needs attention or
remedy; equality considerations start right at the beginning of engagement of employment- recruitment and selection. Newell
(2005) defines recruitment as the process of attracting people who might be potential candidate for a particular job. Torrington et
al. (2002) add to the definition as a process by which an employer sells a vacant job position to potential candidates so as to
generate a pool of applicants. Now the point is- to generate a pool of what kind of applicants? The decision making process of a
manager is always biased with their personal opinions and cognition. Therefore its more likely that the applicant pool will be what
the manager wanted it to be, not what it could have been if it was a fair and unbiased recruitment process. Subjecting recruitment,
selection and the ER process to discrimination against merit will result in the recruitment of incompetent employees in the
workforce which will eventually lead to poor performance of the organization (Townley, 1989. pp.93-98). EOP in the recruitment
and selection provides equal employment opportunity and facilitates points of entry for potential candidates based on merit rather
than race, gender or societal majority, based on intricate communication channels both inside and outside an organization. An
effective communication can only be outcome of a real and sincere effort that ensures that people who read the employment
communication believe it. It is only the generated trust that can ensure the success of the EOPs in recruitment and selection;
otherwise it will be a wasted effort all together. EOPs and collective Human Resource Management (HRM) is targeted at
developing and applying policies that deliver a balance whilst considering the needs of different stakeholders in managing
workforce diversity. The workplaces in recent times are constrained with various forms of diversities added with differing work
ethics, opposing perspectives and diverse motivations. Workforce diversity is an outcome of fair EOPs which characterizes the
motivations, preferences, personalities, visions and group identity (Townley, 1989. pp.93-99).The recruitment process should
have an accurate and updated job description that does not discriminate against race, sex or any other criteria and avoids over
inflated job criteria in terms of job role and desired person specification (Boxall et al., 2011). The flip side of the equality coin is
diversity; the term diversity means quality or condition of someone or something that is different than majority. Diversity is based
on the concept of acknowledgment and value of differences. Diversity refers to not just skin color but age, race, religious
affiliation, economic class, and sexual orientation (Boxall et al., 2011). Motivation among organizations for implementing EOPs
and eradicating discrimination is also competitiveness. Enterprises which tend to remain competitive in a global scenario are
actively engaged in recruiting ethnic minorities and women. Managing diversity can be a key competitive gain, which encourages
and fosters leadership, creativity and performance in the markets in which the firms are operating. The rationale behind endorsing
diversity is primarily economic. Organizations that adopt diversity both in their customer base as well as workforce are generally
more gainful than those that do not. A diverse workforce will be better adapted to deliver better services to a broader range of
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service users. The diversity of employees within any organization ought to be reflected by corresponding diversity in the way
services are delivered and their job descriptions are defined. Research into organizations indicates that discrimination in the
workplace exists. Perceived discrimination against minorities should be negatively related to the perceived procedural justice of
those minorities. Discrimination can be defined as denying some person equal and unbiased treatment compared to others because
of their ethnicity, gender, sexual orientation or other characteristics. Perceived discrimination against employees in minorities will
most likely create a perception that the organization’s treatment of minority groups is procedurally unjust. Consequences of real
or perceived discrimination can be at many levels e.g. discrimination can cause mental stress and in extreme situations can even
turn a person suicidal. Discrimination also affects moral of the person and can potentially reduce their efficiency (Townley, 1989.
pp.92-93; lles, 2007. pp.96-99).

5. CONCLUSIONS

Description of recruitment and selection gives an idea about the general process, but then it seems unrealistic to frame one set of
rules or protocol for all kinds of organizations. Different organizations require employees with different work related and
psychological skills. Therefore generalizing the principals and standard procedures is unadvisable. Recruitment is more of a
general process where employers need workers for activities at their organization and through various channels new workers are
invited to apply. Selection follows recruitment and is a complicated process. Selection process is primarily about filtering the best
suitable candidates for the employment among the available candidates received through recruitment process. The three models of
psychometric-objective model, social process model and the resourcing, knowledge and power model illustrate the three different
ways of recruitments of selection. Irrespective of the model, the organizational efficiency lies with the better selection and
matching of employees. In addition to selecting the best fit and grading, and having efficient appraisal systems, it is of critical
importance to create employee friendly environment at the workplace (lles, 2007. pp.97-101).Developing an organizational
culture of equality and fostering a discrimination free environment is imperative in order to achieve strategic organizational goals.
Irrespective of the ER model an organization adopts, there are bound to be some situations where some employees may feel not
happy about certain elements of the workplace environment; equality issues and discrimination are one of those of high
importance (Gibbon, 192. pp.235-236). But equality and maintaining diversity is not only for the current employees but entire ER
process. Subjecting recruitment, selection and the ER process to discrimination against merit will result in the recruitment of
incompetent employees in the workforce which will eventually lead to poor performance of the organization (Townley, 1989.
pp.93-98).
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Abstract

The increasing environmental concerns and poor practices force construction industry to take some remedial measures for green and sustainable
built environment. Especially in urban areas, one of these measures is to build green roofs for minimizing the environmental pollution. In fact,
green roofs present a number of economic, environmental, and social benefits. However, compared with traditional roofs, green roof investments
have high capital and maintenance costs and this makes potential investors hesitant about their applications. Therefore, in the present study,
benefits and life cycle costing parameters of green roofs were evaluated through a literature review. In this context, numerical inputs and
findings of past studies were utilized. In doing this, a special emphasis was placed on the regional characteristic of such investments as it is a
natural feature of any life cycle costing analysis. In conclusion, the majority of benefits and life cycle costing parameters was found to be highly
variable, and thus, any life cycle costing assessment that will be performed in the future should be case-sensitive instead of using some
generalized or raw data. Therefore, based on findings and results of this study, industrial practitioners and potential customers may have a
useful source of economic, environmental, and social information about green roofs while researchers may be encouraged for more region-
specific studies.

Keywords: benefits of green roofs, extensive roofs, intensive roofs, life cycle assessment, life cycle costing, sustainability.

1. INTRODUCTION

The sustainable built environment phenomena can be defined as providing both healthy environment for people through
improving the quality of life and a livable future for current and next generations in terms of social, economic, and environmental
conditions [1]. The construction industry, one of the leading industries in developed and developing countries, has an important
role to improve social, economic, and environmental conditions of the sustainable built environment. However, it is responsible
for high values of energy and resource consumption, solid waste production, and greenhouse gas emission [2, 3]. These adverse
effects force the construction industry to take some preventive measures to reduce its environmental damage to a minimum level.
Today, green roofs are chosen both as a technological device that has potential to decrease energy and pollution based
environmental problems and as a construction application that can minimize the lack of green fields in urban areas in many
countries around the world [4]. This is because they present numerous benefits for societies and individuals, such as savings from
energy and storm water [5], fall in the temperature of roof membrane [6], improving air quality [7], rise in habitat and biodiversity
[8], mitigation of urban heat island effect [9], noise reduction and aesthetic view [10], and formation of recreation areas [11].
However, due to high initial and maintenance costs, they have not attracted the required attention of clients so far in many
countries. For example, in some regions in Germany and Japan, green roof applications are mandatory [12]. As another instance,
the Korean government subsidizes 50% of the initial investment cost of green roofs implemented in major cities [13]. Thus, in
order to encourage investors for green roofs in practice, it seems to be necessary to present their economic advantages in the long
term through the analysis of their lifecycle costs besides environmental benefits. Therefore, the aim of this study was to provide a
useful source of financial information about green roofs for industrial practitioners and to encourage researchers for more region-
specific studies as life cycle costing naturally needs and demands a regional resolution [14]. For this purpose, past studies
concerning life cycle costing of green roofs in the literature were comparatively analyzed. In this context, a number of indicators
such as unit construction cost, lifespan, life cycle costing method, interest rate, and economic, environmental, and social benefits
were presented given their regional aspects.

2. MATERIALS AND METHODS

In the literature, there are a few dozens of studies that compare green roofs applied in different geographical regions. However, it
was seen that, in these studies, only two or three different cities were compared with each other [15-17]. It means that the
literature seems to lack a comparative life cycle costing study emphasizing the regional aspect of green roofs as a whole.
Therefore, in the present study, this type of past researches was divided into two sub-categories as extensive and intensive green
roofs by reviewing the related literature and was compared in terms of unit construction cost, life span, life cycle costing method,
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and interest rate in a regional manner. Moreover, in order to compare and reveal the potential regional variability of benefits, they
were individually investigated from the economic, environmental, and social point of view.Table 1 includes extensive green roof
researches that were analyzed in this study. Among them, Porsche and Kohler [15] compared green roofs in Germany, USA, and
Brazil while Zhang et al. [16] examined green roofs in Germany and Singapore. The remaining ones can be categorized into three
geographical locations as the American region (USA and Canada), the European region (Italy, Greece, and Belgium), and the
Asian region (Hong Kong, South Korea, China, and Singapore).

Table 3. Life cycle costing studies on extensive green roofs

Authors Country é?;:zg:OSt Method(s) I(_yi;gi[))an rDaitsg%% )t
Porsche and Kohler [15] Germany-USA-Brazil ~ 85-90 NPV 90 n.a.
Zhang et al. [16] Germany-Singapore 31.72 NPV 40 5
Clark et al. [4] USA 232 NPV 40 5
Carter and Keeler [5] USA 158.82 NPV 40 4
Blackhurst et al. [9] USA 97.04 BCR 30 5
Niu et al. [18] USA 306 NPV 40 6-7
Wu and Smith [19] USA 107.64 PBP-NPV-BEP 40 28
Bianchini and Hewage [20] USA 130-165 NPV-PBP 40-55 2-8
Mullen et al. [21] USA 158-306 NPV 40 n.a.
Sproul et al. [22] USA 172 NPV 50 3
Joksimovic and Alam [23] Canada 236.45 NPV 50 5
Peri et al. [24] Italy 75.05 NPV 40 6
Angelakoglou et al. [25] Greece 90-180 PBP 25 n.a.
Claus and Rousseau [12] Belgium 141.9 NPV 50 4
Tsang and Jim [26] Hong Kong 150 NPV 40 5
Chan and Chow [27] Hong Kong 68 NPV-PBP 25 4.25
Peng and Jim [28] Hong Kong 64 BCR-PBP 40 4.25
Lee et al. [29] South Korea 134.5 n.a. 2-100 n.a.
Shin and Kim [30] South Korea 23.32 BCR 20 55
Liu and Hong [31] China 241.2 BCR 40 5
Wong et al. [32] Singapore 89.86 EEI\D/S:D%?IRR' 40 6.15

Compared with extensive green roofs, there are much less previous studies regarding intensive ones (Table 2). This may be
because intensive green roofs have higher initial investment and maintenance costs and it would likely be a vain attempt to
investigate their viabilities unless the feasibility of extensive green roofs is revealed. Although Porsche and Kohler [15]
performed the single study about intensive green roofs in the European region, their research takes into account three different
regions together. In other words, it neither focuses on nor presents a comparative perspective of the European region. Similarly,
Chui et al. [17] compared intensive green roofs in Hong Kong and USA. Therefore, intensive green roof studies analyzed were
categorized into two geographical locations as the American region (USA) and the Asian region (Hong Kong, Singapore, and
Australia).
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Table 2. Life cycle costing studies on intensive green roofs

Authors Country g}rﬁz(): ost Method(s) used I(_yi;;i)me gfg%%] )t
Porsche and Kohler [15] Germany-USA-Brazil ~ 340-380 NPV 90 n.a.

Chui etal. [17] Hong Kong-USA 153-273 NPV 30 n.a.
Bianchini and Hewage [20] USA 165-540 NPV-PBP 40-55 2-8

Liu et al. [33] USA 168.34 NPV 20 45
Langston [34] Australia n.a. BEP 25-100 3

Peng and Jim [28] Hong Kong 256 BCR-PBP 40 4.25
Wong et al. [32] Singapore 17893-197.16  NEVSIRAIRR 4o 5.15

3. RESULTS AND DISCUSSION

In this section, life cycle costs of green roofs was comparatively evaluated from a regional perspective to present the difference of
the effect of costs and benefits. In the literature, the data used in life cycle costing studies can be grouped as primary and
secondary data. Primary data represents the data provided directly from the manufacturer or market while secondary data is
derived from the existing literature [35]. For the sake of reliability, primary data is preferred more to compile. In past studies
about green roofs, unit construction costs and interest rates were usually used as primary data while lifespan and benefits were
taken as secondary data. Here, monetary values of data were included using local values needed for the relevant region.

3.1 Life Cycle Costing Parameters

Considering previous studies, it seems that there are three causes behind the green roof choice of clients. First, roof gardens in the
USA are fashionable due to the positive effect of a better aesthetic view on the renting or selling price of a flat or an office since
there is no legal regulation on rental rates as in Germany [15]. Similarly, in Brazil, people prefer roof flats with green terraces for
a beautiful garden view and for an open green space required in tropical climates. Second, from the viewpoint of storm water
management, energy and cost savings increase through the green infrastructure used in Germany instead of traditional rain water
harvesting system in Singapore [16]. Third, cost-efficiency of green roof investments are more in the USA than Hong Kong
because of higher land prices in Hong Kong [17].Given unit construction costs of extensive roofs, they vary in a very large
interval between $97-306 for the American region, $75-180 for the European region, and $23-241 for the Asian region.
Interestingly, the difference between the lowest and highest values in the same region can be more than ten times. Such an
enormous difference is valid even in the same country such as USA, Hong Kong, and South Korea. However, taking the lowest
values as a baseline, the most inexpensive extensive roofs are in Asia while the most expensive ones are in America, which shows
a difference of more than four times. As an expected finding, unit construction costs of intensive roofs are at least two times
higher than those of extensive roofs and similarly vary in a very large interval between $165-540 for the American region and
$178-256 for the Asian region. Although the difference between the lowest and highest values in the same region or country is not
very high, it can be more than three times, denoting a serious difference. However, the lowest values of American and Asian
regions are very similar. Main factors affecting the unit construction cost can be listed as the quality of materials and the cost of
labor. As a result, it seems impossible to standardize unit construction costs of green roofs in any region or country, and thus, it is
a necessity for investors to assess current market prices of construction materials to be used and regional labor costs. As can be
seen in Tables 1 and 2, life cycle costing methods used in past studies are net present value (NPV), benefit-cost ratio (BCR),
payback period (PBP), breakeven point (BEP), savings to investment ratio (SIR), adjusted internal rate of return (AIRR), and
discounted payback period (DPBP). Among them, NPV is the most frequently used method. However, three methods (i.e., SIR,
AIRR, and DPBP) were used in one research only. In conclusion, life cycle costing methods used in different regions of the world
seem not to change.In terms of lifespan of green roofs, there is no common attitude in past studies. This is also valid for
comparisons between extensive and intensive roofs and between geographical regions. However, as lifespan was taken 40 years in
most of these studies, it seems to be reasonable to accept the average lifespan of any kind of green roofs as 40-50 years which is
equal to the lifespan of an ordinary reinforced concrete building [36].Among all life cycle costing parameters, interest rate is
likely the most uncertain input and its variation can lead to an overestimation or underestimation of the total cost [37].
Considering previous studies, it is evident that neither extensive and intensive roofs nor geographical regions have specific
interest rates. These values change in a relatively small interval between 2-8%. In fact, almost all of past researches were carried
out in developed economies. Accordingly, this low and stagnant level of the presented interest rates may turn to high and unstable
rates in undeveloped economies, indicating a warning signal for potential green roof investors while making their decisions on the
roof type.

3.2 Benefits of Green Roofs

Benefits of green roofs may be divided into three main categories such as economic, environmental, and social, as given in Table
3. Economic benefits are energy saving, longer roof life, increased property value, and other cost savings. Environmental benefits
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include storm water management, improved air quality, mitigation of urban heat island effect, and increased biodiversity. Social
benefits contain fire protection, green space, thermal insulation, noise insulation, and aesthetic view [30]. In fact, these three
categories cannot be assessed individually because economic benefits may also provide environmental and/or social benefits and
vice versa. For example, energy saving contributes to less energy production and thereby to reduction in greenhouse gas and CO,
emissions, leading to richer biodiversity and healthier living conditions. In other words, types of benefits should not be perceived
as totally independent factors, but as integrated and engaged advantages.

Table 3. Benefits of green roofs

Environmental

Economic Benefits - Social Benefits
Benefits

o ﬁ ] S E 2
S« = 5 e b= 5 2

At 5 Sgip fzef fEOE_s3 2
S - 888,338 ® < s 2 @ 83 & F
© PEREEEFSSES S B %
c c 22 z28 £ =8 2 = - c® o 3
w 4 =Zs0Fh&E D2 m & O FLE Z2 <

Porsche and Kohler [15] X X X X

Wong et al. [31] X X

Clark et al. [4] X X X

Carter and Keeler [5] X X X X X X

Blackhurst et al. [9] X X X X

Niu et al. [18] X X X

Lee et al. [29] X

Tsang and Jim [26] X X X

Wu and Smith [19] X X X X

Bianchini and Hewage [20] X X X X X X X X X X

Claus and Rousseau [12] X X X X X X X X X X X

Liu and Hong [31] X X X

Angelakoglou et al. [25] X

Chan and Chow [27] X

Mullen et al. [21] X X X

Joksimovic and Alam [23] X

Sproul et al. [22] X X X X X

Langston [34] X X X X X X X X

Liu et al. [33] X X

Peng and Jim [28] X X X

Shin and Kim [30] X X X X X

Zhang et al. [16] X X

Chui et al. [17] X X X

3.2.1 Economic Benefits

A building’s energy use for heating and cooling is an important component of its sustainable design [5]. Green roofs have
potential to decrease the energy consumption of a building. Energy savings associated with the increased insulation depend on the
size of a building, the climate zone, and the type of roof [12]. The amount of energy savings is expected to be between 40-110%
in Hong Kong, compared to other roofs [27], 1.5% in Belgium [12], and 3.3% in the USA [5]. In this regard, electricity prices per
kWh are $0.185 in Hong Kong [27], $0.140 in Belgium [12], and $0.069 in the USA [19]. As a result, both saving amount and its
monetary value seem not to change regionally. However, the monetary value is clearly prone to much higher values in many
countries, presenting a larger room and motivation for such a saving.Protection of green roof membranes through the reduction in
surface temperature by multiple layers results in a two or three times longer roof life [5, 10, 12, 18, 20, 22, 31, 32, 34]. In this
context, as the effect of sunlight on the roof life will show totally different characteristics from a region to another, it needs to be
investigated by future studies.Green roofs may contribute to increase the market value of properties via aesthetics. The increase
rate varies between 2-5% [20] in property values and reaches up to 25% in hiring prices [15]. From the regional point of view,
both land cost and property value will likely rise in highly urbanized regions subject to dense population and suffering from the
lack of green areas.Lastly, there are some policies applied by governments to encourage investors for the use of green roofs. In
New York, one-time tax reduction of $48/m? is allowed [20]. Similarly, the Flemish government in Belgium stimulates
municipalities to grant subsidies of at least $36.16/m? [12]. Hence, these kinds of direct cost savings seem to be a mission of
regional administrations in increasing green areas.

66



INTERNATIONAL CONFERENCE ON

SUSTAINABLE DEVELOPMENT

19 - 23 April 2017, Sarajevo

CSD

3.2.2 Environmental Benefits

The most cited type of environmental benefits is storm water management. Green roofs reduce storm sewer pipe size, water utility
fee [5], costs of upgrading storm water infrastructure [22], and storm water tax rate [12]. While storm water fees in some cities of
Germany have been reduced for buildings with green roof, investors in Switzerland take 20% of the cost of their investment back
through storm water management [38]. In the USA, building owners could annually save between $0.08/m? [4] and $0.38/m? [20]
by reducing storm water runoff amount. In South Korea, annual storm water runoff decreases 14.7-25.6% [30]. All these findings
reveal the significance of storm water management practices and policies that can be applied and adjusted according to regional
precipitation amounts.Green roofs are also expected to have positive effects on air quality improvement [4, 19]. The
corresponding monetary value is calculated considering mitigation or prevention of air pollutants and thereby reduction of taxes
and other legal payments. The monetary value of mitigation of NOy in the USA was calculated $1.07/m? by Clark et al. [4] and
Mullen et al. [21], $0.03/m? by Bianchini and Hewage [20], and $0.011/m? by Sproul et al. [22]. It is $0.43/m? in Belgium [12]
and $0.085/m? in Hong Kong. In terms of SO, and CO,, the monetary value of their prevention was taken $0.013/m? and 5.7
kg/m?, respectively. From a general perspective, the mitigation of all air pollutants will provide a $60 benefit per year [19]. Since
the amount of these polluting compounds can take totally different values in different regions and environmental policies (i.e.,
sanctions and incentives) can change with region, more regional researches seem to be necessary for a better life cycle
analysis.Urban heat island (UHI) increases energy consumption, concentration of harmful pollutants, emissions of CO, to the
atmosphere, and affects health conditions [39]. Green roofs reduce the UHI effect by providing a medium for evapotranspiration
and altering the surface albedo [9]. However, some authors [5, 31, 32] define this benefit as speculative while others tend to
include it in life cycle costing analysis [9, 12, 20, 22]. In conclusion, as the amount of the UHI mitigation will vary between
regions owing to their urbanization levels and climate conditions, green roof investments should be supported by governments
given their environmental advantages regardless of financial revenues.Biodiversity is described as the variety of living organisms,
ecological complexes in which they occur, and ways in which they interact with each other and the physical environment [40].
There is no doubt that green roofs have potential to enhance biodiversity although this benefit is not represented in the life cycle
costing analysis due to unavailability or unreliability of data [12, 20]. In addition, it is very difficult to evaluate regional effects of
the increased biodiversity. Consequently, similar to the UHI effect, the increased biodiversity could be used as a qualitative
motivator.

3.2.3 Social Benefits

Interestingly, these five benefits are also expected to provide indirect economic advantages to investors through the increased
value and the marketable potential of property [15]. First, thermal and sound insulation potentials of green roofs may decrease or
eliminate extra costs of insulation works in the construction phase and energy expenditures in the operating stage. On the one
hand, it is difficult to calculate the thermal insulation effect because it depends on climate, the water content of layers, the water
flow in the drainage layer, and the wind velocity [15]. On the other hand, the annual energy saving amount through the thermal
insulation for extensive green roofs was calculated 57.6 kWh/m? [28]. In terms of sound insulation, the annual monetary
equivalent of this effect was accepted approximately $0.34/m? [12]. Second, sedums in a roof are water retaining plants and might
decrease the risk of fire. However, as this risk in one particular reinforced concrete building is extremely small, the fire protection
feature of green roofs is neglected in life cycle costing analysis [12]. Third, the increased green recreation area especially by
intensive roofs could improve the quality of life of residents [26]. It is a fact that green roofs do not provide positive social effects
as much as parks do [20], but the reduction of stress and illnesses and an improved productivity [41]. Overall, regional differences
seem to have a significant impact on all social benefits. Fire protection and thermal insulation is directly related with climate
while green space, noise reduction, and aesthetic view is affected by the urbanization level. All of these arguments denote a
regional aspect. As it seems difficult to obtain reliable input data, social benefits can constitute the qualitative aspect supporting
the investment decision of potential building owners.

4. CONCLUSIONS

As initial investment and maintenance costs of a green roof can be much higher than those of a conventional wooden or flat roof,
many clients may be reluctant to invest in such a roof. This study is an attempt to reveal the findings of past researches about cost
parameters and benefits of green roof investments in their life cycles. In doing this, an emphasis was naturally placed on the
regional characteristic of such investments, which is a must to be taken into account in any life cycle costing analysis.Generally
speaking, there are three causes of the green roof choice of clients and they have financial drivers as an expected outcome.
Looking at unit construction costs, they cannot be standardized and may have high variability. Therefore, current market prices of
construction materials to be used and regional labor costs should be assessed in a detailed manner. Similarly, some economic
factors (i.e., land cost, property value, and the effect of sunlight on the roof life) and all environmental benefits/policies (i.e.,
storm water management practices, the amount of the polluting compounds in the air and the related environmental regulations,
the amount of the UHI mitigation, and the increased biodiversity) seem to be highly sensitive to regional characteristics and need
for an in-depth investigation. This is also valid for all social benefits (i.e., fire protection, thermal insulation, green space, noise
reduction, and aesthetic view). However, although these benefits can interestingly bring indirect financial gains via the increased
value and the marketable potential of property, they can encourage the investment decision of potential clients qualitatively since
it is difficult to compile reliable and concrete input data. On the contrary, life cycle costing methods do not change with region
and NPV seems to be the most common approach in this regard. In this computation, the average lifespan of any kind of green
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roofs can be accepted 40-50 years. However, despite the fact that interest rates used up to date are low and stagnant, these rates
may have a role to adversely affect the decision of potential green roof investors especially in undeveloped regions. Similarly,
although energy saving amount and its monetary value do not have a regional effect, the monetary value may tend to rise in
current global financial conditions and this may motivate potential customers more. In this context, governments may provide an
additional motivation through tax reduction and/or subsidies to increase green areas.Consequently, given the aforementioned
results, it is seen that most of benefits and life cycle costing parameters are open to variation as the literature suggests and that life
cycle costing evaluation of green roofs can be described case-sensitive. In other words, industrial professionals and potential
green roof customers should consider parameters and benefits specific to that case and then calculate the economic viability of
their particular investments. Keeping all these issues in mind, this study may enable industrial practitioners and potential clients to
have a useful source of economic, environmental, and social information about green roofs and researchers to encourage for more
region-specific studies.
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Sustainability of International Construction Projects
through Exim Bank Loans: Comparative Practices of
Turkey and China

Serdar Ulubeyli!, Aynur Kazaz?, Volkan Arslan®

Abstract

In today’s highly competitive business environment, governments in general and companies in particular are in search for an easy access to
international markets. In this regard, loans that have low interest rates are of extreme importance for private firms. In fact, Exim Bank, as an
export credit agency, officially provides this opportunity in many countries, based totally on public resources. International construction projects
are well-suited mediums for exporting the goods and services. Thus, main contractors and subcontractors who undertake projects in the
international arena may use Exim Bank credits. However, this practical application is almost far from the attention of academic researchers.
Therefore, the aim of the present study is to fill this gap in the related literature by taking into account current Exim Bank practices in Turkey
and China whose contractors are very active in the international construction market. Through such a research effort, the role of Turk and China
Exim Banks in the superior performance of their international contractors was revealed. As a result, it seems that both Turkish and Chinese
contractors benefit from Exim Bank loans. However, Turkish contractors use these export opportunities in a limited manner while Chinese
contractors utilize them to a much greater extent. Consequently, in case of the intensive use of export credits in the future through more attractive
opportunities to be provided by Turk Exim Bank, Turkish contractors will likely show better performance in terms of the number and turnover of
international projects. In addition, this can also lead to market sustainability.

Keywords: China, Exim Bank, foreign construction projects, market sustainability, Turkey.

1. INTRODUCTION

As both the quantity and sophistication of goods and services produced by industry of the economy increase, country businesses
will seek expanded sales opportunities for their products abroad. Such export sales, however, will require capital on the part of
both the domestic exporter and the foreign purchaser [1]. In this regard, Exim Banks present a good opportunity for many
developed and developing countries all over the world.The primary goal of Exim Bank loans is both an opportunity to improve
diplomatic relations between lending and borrowing countries and a market entry tool for the lending country companies’ goods
and services [2]. Exim Bank does not compete directly with private sector lenders [3]. In developed countries, Exim Banks merely
support private firms with insurance and guarantee programs and the role of granting credit programs is carried out by the
commercial banking system. Based on these universal characteristic, Turk Exim Bank uses public resources and thus is the sole
official export credit agency in the country, providing credits, insurance, and guarantee programs [4]. Similarly, China Exim Bank
is wholly state-owned policy bank and as such does formally play a broader foreign political agenda as well [5-6].International
contracting business is one of the notable industries in Turkey in terms of its economic contribution, and Turkish contractors
represented by 40 firms took the second place in the list of top 250 international contractors in the world in 2016. Also, Chinese
contractors were represented by 65 firms and took the first place in this list [7]. Based on these figures, the support and current
practices of Turk and China Exim Banks have great importance for international construction projects undertaken by Turkish and
Chinese contractors. Therefore, the present study aims to evaluate Turk and China Exim Banks’ programs towards international
contracting services and to identify the level of contribution of these Exim Banks in supporting international contracting services.

2. MATERIALS AND METHODS

In the literature, there are only a few studies concerning Turk and China Exim Banks, and none of them were specifically about
the contracting industry. Accordingly, this study was based on the information gathered both from past studies that mention the
contracting industry in the context of Exim Bank and from official web sites of Turk and China Exim Banks [8,9].
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3. TURK EXIM BANK

Turk Exim Bank was founded in 1987 [8] and has provided some economic benefits and advantages for construction contractors
up to date. Based on the latest official data, in 2015, Turk Exim Bank continued to support Turkish contractors doing business
abroad through its International Project Financing Program. Under this program, projects undertaken by Turkish firms in other
countries receive financing on terms of up to ten years either with Turkish Treasury guarantees or within the framework of limits
which Turk Exim Bank allocates to banks in those countries based on its own analysis and assessment of their reputability.
African countries in particular are emerging as an increasingly more important market in this business line. In addition to a project
in Ethiopia, the biggest undertaking that the bank has financed so far in a foreign country, Turk Exim Bank is also financing a
number of projects in Ghana, Senegal, and (most recently), Congo [10].

3.1 Letter of Guarantee Program for Overseas Contractors’ Services

This non-cash facility aims to enable Turkish contractors to sustain their current share in international markets and thus encourage
them to enter into new markets. Within this program, Turkish overseas contractors who participate in tenders abroad are provided
letters of guarantee by the Exim Bank under the counter-guarantee of Turkish commercial banks. Under this program, the Exim
Bank issues a bid-bond, performance-bond, and advance guarantee letter through a bank or directly to cover Turkish contractors’
responsibilities for possible projects against the employer or employer’s bank. The commission rate and the payment term are
determined by the Exim Bank for each transaction. In this program, the total amount of guarantee to be issued in favor of a firm in
return for the counter-guarantee of Turkish commercial banks does not exceed $25 million. The letter of guarantee can be given
up to 25% of the tender price or the total amount in the contract. However, this amount cannot exceed the firm limit. The Exim
Bank takes a commission of 0.5% per year to give a letter of guarantee to the tendering authority or its bank. The amount of the
aforementioned commission is collected in cash per three months from related Turkish banks on behalf of the contractor [8].

3.2 Bridge Credit for Overseas Contractor Services

In case of a debt of an international project owner since 2008, credits are made available for Turkish contracting firms who have
been executing those international projects. The Bridge Credit Program for Overseas Contractor Services aims to mitigate the
impact of financial crises on the Turkish contracting industry and to protect Turkish contractors’ investments and their long-term
competitive strength in other countries’ markets by keeping construction sites and mobilization-engine parks functioning. The
firm limit is $25 million, and the credit period is maximum 720 days. During 2015, Turk Exim Bank extended a total of $32
million as credit under this program [8, 10].

3.3 Insurance Program for Unfair Calling of Bonds

This program was introduced at the beginning of 2004 in order to support the contracting services. It covers applications for bid-
bonds, advance payments, and performance-bonds of international Turkish contractors in order to eliminate the risk of unfair
calling of bonds which are issued by a bank in favor of a public buyer based in a borrowing country. Under this policy, Turk Exim
Bank is responsible for indemnifying Turkish contractors due to a call made under a bond for an event or a circumstance beyond
the contractor’s control [8].

3.4 International Project Loans

Projects undertaken by Turkish contractors in foreign countries are financed by loans and guarantees under this program. In a
project, up to 85% of goods and services to be exported from Turkey can be financed. The maximum repayment period is often 10
years in infrastructure and superstructure projects while some exceptions may be made due to the nature of the project, such as, up
to 12 years of maturity for energy plants except for nuclear, 14 years for railway projects, 18 years for renewable energy, climate
change mitigation, and water projects. The principal is repaid in equal semi-annual installments throughout the life of the facility.
First repayment date is 6 months after the project completion period. Up to date, International Project Credits including
guarantees and letters of intent have been employed for construction projects in many developing countries around the world,
such as Azerbaijan, Belarus, Cameroon, Congo, Ethiopia, Ghana, Kazakhstan, Kyrgyzstan, Libya, Moldova, North Cyprus,
Pakistan, Russia, Senegal, Sudan, Turkmenistan, and Uzbekistan. Within the framework of the International Credits Programs, the
total amount of the credit risk exposure at year-end 2015 was $598.3 million and that of credit disbursements was $308.5 million
[8, 10].

3.4.1 Guarantee

If projects undertaken in foreign countries by Turkish contractors are financed by foreign or local banks, the Exim Bank may
issue a letter of guarantee to the lending bank in favor of the borrower in order to secure repayments [8].

3.4.2 Letter of Intent

A letter of intent indicating that the project may be financed under the International Project Loans Program can be issued to
contracting firms which will undertake projects or participate in international tenders. In 2015, Turk Exim Bank issued 91 letters
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of intent pertaining to the financing of projects and business deals which Turkish firms planned to undertake in 35 countries in
Africa, Asia, and Europe. Under these letters, the Bank declared its intentions to supply a total of $12.9 billion worth of credit to
finance payments for goods and services to be exported from Turkey [8, 10].

4. CHINA EXIM BANK

China Exim Bank is the world’s third largest export credit agency [11]. It was established in 1994 [12]. It provides financing
packages including China’s credits for a borrowing country and export seller’s short-term credits for a Chinese company. Loans
subsidized by Chinese Ministry of Commerce are typically based on two agreements: a framework agreement between two
governments and an agreement between the Exim Bank and the borrower, typically a foreign government [12-14]. On the other
hand, in particular, smaller bartering arrangements may take place between companies with little government involvement [6].In
its lending practices, financing that includes strict requirements may be roughly divided into commercial financing and financing
typically subsidized from China’s development aid budget [6]. Although its modus operandi suggests that commercially-oriented
deals are more central [12], all of the Exim Bank’s loans are offered to foreign governments on concessionary terms [11]. In this
context, it should importantly be noted that the commercial focus of Exim Bank causes tensions with diplomatic goals of the
Ministry of Foreign Affairs [12].China Exim Bank is the sole agency for the provision of Chinese government concessional loans,
distinguished from commercial inclinations by their zero or lower-than-market interest rates, a long grace period, or both [5]. The
concessional loan is designed to finance the procurement of Chinese products, complete sets of equipment, technology and
service, and other goods by the borrowing country [2]. The World Bank has a Memorandum of Understanding with the China
Exim Bank regarding the financing infrastructure in developing countries [5, 12]. More than 80% of its loans were made to
African countries such as Angola, Nigeria, Zimbabwe, and Sudan [15]. Up to date, it has had success in facilitating the entry of
Chinese construction companies into foreign markets [5]. For instance, it has provided critical funding for many large dams [16].
An estimated 60% of a Chinese hydropower dam building company’s medium- and long-term loan activity is for China Exim
Bank transactions [16].China’s involvement in host country accords China preferential status as a trade and investment partner
[5]. The Exim Bank’s primary function is to stimulate demand for Chinese goods and services abroad [17]. Although it remains
wary of African projects due to the perceived high level of risk involved, it has no regard for commercial risk [5]. A wide variety
of diplomatic support reduces companies’ political risks in operating abroad [18]. In other words, the Exim Bank is heedless of
risk and is a mechanism to facilitate Chinese access to domestic oil and political favor [5].China’s pursuit of oil assets is through
state-to-state oil-for-infrastructure based financial deals [11]. This means that Chinese-financed projects or loans for large-scale
infrastructure projects are repaid or collateralized by the export of natural resources to China. In this regard, the Exim Bank offers
financing to Chinese companies’ investments abroad and participates in resource-backed financing arrangements. Typically, a
company carries out a construction or an engineering project in a country using the Exim Bank financing. In return, the same or
another company is given access to a natural resource in the country and the loan is then repaid using revenue from the company’s
mining operations [6, 17]. Finances flow directly from the Exim Bank to the companies, circumventing the recipient country
government [19]. Namely, the projects are stipulated as being undertaken by Chinese contractors and paid for by shipments of the
African crude oil to China [17]. Considering the Exim Bank resource-backed loan mechanism is largely through mitigating
market entry risk [17], the loans extended by the Exim Bank are targeted specifically towards facilitating the public investment in
the host country and are reportedly managed by the host country. With this motivation, the Exim Bank has increasingly become
one of Africa’s most important financiers for the infrastructure development and rehabilitation [5].However, its credit line does
not encourage local participation [17]. Although its framework agreement with the borrowing country’s Ministry of Finance does
reportedly include a clause regarding 70% local employment [20], Chinese companies contracted to undertake construction
projects financed in this way do not use local labor, materials, or any other inputs in the undertaking of their contracts. As spin-off
exports of Chinese equipment, materials, technology, labor service, and management services that derive from overseas
construction contracts account for no less than 15% of the total contract value of the project for concessional loans, no less than
50% of the project procurement composed of goods and services is sourced in China [17]. In other words, no less than 50% of the
contract’s procurement in terms of equipment, materials, technology, or services must be acquired from China [2, 21].Tied to the
China Exim Bank loan is the agreement that public tenders, for construction and civil engineering contracts, are awarded
primarily (70%) to Chinese enterprises approved by Beijing [5]. It means that the only condition imposed by the Exim Bank is
that 70% of the construction be performed by Chinese firms [11]. For concessional funding, agreed projects are put out to tender
for at least three Chinese companies [2, 6]. The company awarded must be able to afford a down-payment of 15% of the contract
[17]. Of the remaining tenders, 30% have reportedly been allocated to the private sector in the host country to encourage the
domestic participation despite the fact that this may only extend as far as ensuring that 30% of contracted labor is domestic [5].
Namely, only up to 30% of the contracts’ value could be subcontracted to borrowing country’s firms [17]. In addition, up to 60%
of tenders awarded to Chinese companies may also be subcontracted to local partners [5].

5. RESULTS AND DISCUSSION

Although 706 of “first 1000 exporters” of Turkish Exporters Assembly are customers of Turk Exim Bank [4] and the total amount
of new international projects undertaken by Turkish contractors in 2016 is approximately $10 billion [22], it surprisingly appears
that Turkish construction companies take a negligible place among these customers. In fact, six causes behind this reality can be
summarized in the following paragraphs.As the first reason, Turk Exim Bank does not meet customers’ expectations regarding the
quality of service provided. In fact, this gap does not differ by the sector, employee number, and their position of the exporting
firms [4].
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Second, because of the lack of a correspondent bank in some countries, the letter of guarantee given by Turk Exim Bank, which
was established in 1987, is considered insufficient. Moreover, both the low speed of the issuing process of the letter of guarantee
and the obligation to have mortgage are considered as other significant problems. Turkish overseas contractors are tried to provide
a letter of guarantee in very difficult and expensive ways, and thereby, loses potential contracts.Third, the credit program applied
by Turk Exim Bank for Turkish overseas contracting services is not a project financing program. Also, the amount of a project
credit provided by Turk Exim Bank is as much as the amount of goods and services exported from Turkey. In addition, this
amount cannot exceed a specified ratio of the project cost. However, this ratio seems to be insufficient and it is expected from the
credit to cover all project costs. The same procedure is also valid for projects in Turkey. Although it is desired to provide a credit
that covers all project costs, Turk Exim Bank cannot give such a credit owing to its legislation.Fourth, considering the inadequacy
of currents programs’ limits for countries, firms and projects, Turk Exim Bank seems to have no significant role in supporting
international Turkish contracting services. Therefore, these limits regarding current credit, warranty, and insurance programs
should be reviewed. In parallel with international construction industry trends, limits for new countries should be allocated and
current limits should be increased.Fifth, there are only four countries where correspondent banks of Turk Exim Bank exist. Their
numbers are very few, considering the number of countries where Turkish contractors have undertaken projects. Therefore, the
number of correspondent banks in different countries should be increased to expedite the process of any Turk Exim Bank credit
program.Sixth and lastly, there have been very limited applications from international construction contractors from Turkey for
the utilization of Exim Bank programs due to aforementioned drawbacks, given these contractors’ total annual turnover and
applications. However, international contractors from China are consciously supported by Exim Bank loans in a very intensive
manner because of both the strategic approach of Chinese governments and the economic system available in China.

6. CONCLUSIONS

Harsh competition in international markets forces governments and firms to employ different economic instruments for broader
turnover, employment, and thereby wealth. As a strategic device in economic and political terms, the official export credit agency
of a country, called Exim Bank, plays an important role in this respect. Especially (i) loans with low interest rates, (ii) guarantees,
and (iii) insurances are among the main services Exim Bank gives for companies in the private sector. Today, in many countries
around the world, there is an Exim Bank financed by public resources completely.In order to do more business by exporting the
goods and services through Exim Bank credits, international construction investments present a beneficial tool for developed and
developing economies. In this context, current Exim Bank practices in China and Turkey were taken into account in this study.
This is because the total number of their contractors and subcontractors was ranked first and second, respectively, in the list of top
250 international contractors in 2016.1n conclusion, it appears that Turkish and Chinese contractors utilize Exim Bank programs.
However, it is also almost evident that Turkish contractors can benefit from these programs in a relatively limited manner due to
some problems and difficulties in the programs when compared with their great use by Chinese contractors owing to the
significant support of Chinese governments. Overall, to be able to perform better in the international construction market in the
future, Turk Exim Bank should rehabilitate its own system by solving the problems and removing the difficulties for an intensive
use of financial advantages provided for Turkish contractors. In fact, this will likely sustain and increase the total foreign market
share of Turkish companies.
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Economic Sustainability of Construction Projects: A
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Abstract

Public construction projects financed by World Bank or other international institutions and executed according to FIDIC-type contracts provide
a considerable value-added input to developing and developed economies through their parties in these projects. Based on this widely recognized
characteristic of FIDIC around the world, it can be accepted as fundamental terms and conditions of construction contracts. In this context,
domestic legislation is expected to be in harmony with FIDIC to facilitate the adaptation of domestic parties and to establish the identity of
national and international applications. In fact, this may decrease the number of disputes between contracting entities and prevent related
negative consequences such as time and cost overruns. Therefore, Turkish Public Procurement Legislation was compared with FIDIC Red Book
to determine the Legislation’s possible shortcomings. As a result, a total of eight problematic areas in theory and practice were identified. These
can be listed as commencement, e-communication, value engineering, interim or advance payments, force majeure, suspension of works, delay
fine, and dispute resolution. Finally, some recommendations concerning these issues were made to remove or minimize potential conflicts that
can likely be encountered in Turkish public construction investments in the future. Consequently, all these results may enable owners and
contractors to keep the sustainability of construction projects in economic terms.

Keywords: construction projects, economic sustainability, FIDIC, Public Procurement Legislation, Red Book, Turkey.

1. INTRODUCTION

Especially in developing economies, insufficient financial resources allocated for public construction investments can require
foreign credits. In international commercial practices, several guidelines concerning construction contracts are employed. FIDIC-
type contracts, one of these guidelines, can be accepted as fundamental terms and conditions of international public construction
contracts, based on their widely recognized characteristic. These types of contracts constitute about 30% of construction contracts
around the world [1]. Similarly, based on agreements between municipalities and international credit institutions, many
infrastructure projects in Turkey have been completed to date according to FIDIC rules. From this perspective, it can be stated
that FIDIC-type contracts have been used and are still used extensively in Turkey.In public construction investments financed by
World Bank or other similar international credit institutions, contracts between employers and main contractors are prepared
according to FIDIC rules. Similarly, in Turkey, according to the third article of Public Procurement Law [2], FIDIC-type contracts
can be used for public construction works. One of main reasons to change the former Legislation into the current Public
Procurement Legislation (PPL) was to provide its adaptation to the rules of international institutions such as World Bank and
European Union. In other words, for FIDIC-type contracts, the regulation of the domestic Legislation in line with FIDIC
specifications can be considered as a must to ensure the similarity of applications of both parties and to adapt domestic parties to
conditions of the contract.From another point of view, some articles in PPL seem to be very risky as adverse effect creators
especially for main contractors, and thus, disputes may arise between parties during the execution period of the contract.
Moreover, these disputes may even lead to the bankruptcy of contractors. As a result of these negative actions, public construction
projects may not be completed within the triple constraint (i.e., time, cost, and quality). Therefore, existing incompatibilities
between PPL and FIDIC rules should be determined to avoid potential disputes in public-financed construction projects in
Turkey.In this context, the aim of this study is to determine fundamental shortcomings of PPL vis-a-vis FIDIC and to make some
corresponding recommendations. Consequently, it can be claimed that PPL of which gaps are filled may prevent cost and time
overruns by minimizing potential conflicts between employer and main contractor and thus by decreasing long-lasting judicial
processes.
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2. MATERIALS AND METHODS

In this comparative analysis, Conditions of Contract for Construction [3] known as Red Book were taken into account as it is one
of the most commonly used books of FIDIC in practice. The Turkish counterpart used is PPL which is composed of Public
Procurement Law [2], Public Procurement Contracts Law [4], Application Regulation on Public Procurement of Construction
Works [5],Public Procurement General Bulletin [6], and Regulation on Inspection and Acceptance of Public Construction Works

[71.
3. RESULTS AND DISCUSSION

3.1 Commencement

According to Red Book, the following statements must be fulfilled for the commencement of the work,“Unless otherwise stated in
the particular conditions, the commencement date shall be within 42 days after the contractor receives letter of acceptance (article
8.1, p. 26). The contractor shall be entitled subject to Sub-Clause 20.1 [Contractor’s Claims] to an extension of the time
completion if any delay caused by the employer, employer’s personnel, or employer’s other contractors on the site (article 8.4, p.
27).”In PPL, according to the chapter titled “General Specification of Construction Works” in the Application Regulation on
Public Procurement of Construction Works [5], the following statements exist,“After signing the contract, employer shall deliver
the site to the contractor in the period of time stated in the contract in order the contractor to start works on time (article 6.1). If
the employer fails to deliver the site to the contractor on time, a time extension shall be given for the time of completion to cover
the time lost (article 6.6).”In PPL-based works, the need for indicating the maximum time necessary to deliver the site to the main
contractor in the contract may lead to a pressure on the employer while determining this time. In case of an unrealistic estimation
of the time needed for the delivery of the site, the main contractor may not execute the project in accordance with the planned
schedule. Hence, the main contractor may face some unexpected financial difficulties because of the fact that he/she has to make
extra payments for idle times of labor and equipment. Therefore, similar to Red Book, PPL should express the standard time
required to deliver the site. In fact, such an arrangement may be beneficial for the main contractor to compensate his/her time and
money losses before physical works.

3.2 E-communication

In accordance with Red Book, the following statement regarding e-communication must be fulfilled,“Wherever these conditions
provide for the giving or issuing of approvals, certificates, consents, determinations, notices and requests, these communications
shall be transmitted using any of the agreed systems of electronic transmissions and delivered, sent or transmitted to the address
for the recipient’s communications as stated in the Appendix to Tender (article 1.3, p. 5).”However, there is no such arrangement
about e-communication in PPL. Since techniques of communications improve rapidly in today’s highly developing technological
devices, it can be appropriate to utilize e-mail as one of the official communication means between the employer and the main
contractor in PPL-based projects. Thus, corresponding time savings obtained can be provided by eliminating the official
correspondence and the extensive paperwork.

3.3 Value Engineering

The following statement in Red Book may be fulfilled for value engineering,“The contractor may, at any time, submit to the
engineer a written proposal which (in the contractor’s opinion) will, if adopted, (i) accelerate completion, (ii) reduce the cost to
the employer of executing, maintaining or operating the works, (iii) improve the efficiency or value to the employer of the
completed works, or (iv) otherwise be benefit to the employer (article 13.2, p. 37).”As can be seen from the above expression, an
opportunity for the main contractor is provided to propose economically beneficial solutions to the employer. In addition, Red
Book says the following statements,“If this change results in a reduction in the contract value of this part, the engineer shall
determine a fee, which shall be included in the Contract Price. This fee shall be half (50%) of the difference between the reduction
in contract value, resulting from change, excluding adjustments under Sub-Clause 13.7 [Adjustments for Changes in Legislation]
and Sub-Clause 13.8 [Adjustments for Changes in Cost] and the reduction (if any) in the value of the employer of the varied
works, taking account of any reductions in quality, anticipated life or operational efficiencies (article 13.2, p. 37).”In fact, such
arrangements not only increase the productivity but also encourage contractors to develop cost-reducing practices during the
project execution period. However, for such cases in PPL-based works, main contractors cannot make claims or take advantage of
the potential reduction in the contract price. This shortcoming forms an obstacle in front of contractors to improve their technical
capabilities. Therefore, it can be asserted that it is necessary to make similar arrangements in PPL to create opportunities in
providing financial advantages both for the employer and for the main contractor.

3.4 Interim or Advance Payments

In Red Book based works, the following detailed statements concerning interim or advance payments must be fulfilled,“If the
contractor does not receive payment in accordance with Sub-Clause 14.7 [Payment], the contractor shall be entitled to receive
financing charges compounded monthly on the amount unpaid during the period of delay. This period shall be deemed to
commence on the date for payment specified in Sub-Case 14.7 [Payment], irrespective (in the case of its sub-paragraph (b)) of the
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date on which any interim payment certificate is issued (article 14.8, p. 44). If the engineer fails to certify in accordance with Sub-
Clause 14.6 [Issue of Interim Payment Certificates] or the employer fails to comply with Sub-Clause 2.4 [Employer’s Financial
Arrangements] or Sub-Clause 14.7 [Payment], the contractor may, after giving not less than 21 days’ notice to the employer,
suspend work (or reduce the rate of work) unless and until the contractor has received the payment certificate, reasonable
evidence or payment, as the case may be and as described in the notice. If the contractor suffers delay and/or incurs cost as a
result of suspending work (or reducing the rate of work) in accordance with this Sub-Clause, the contractor shall give notice to the
engineer and shall be entitled subject to Sub-Clause 20.1 [Contractor’s Claims] to an extension of time for any such delay, if
completion is or will be delayed, under Sub-Clause 8.4 [Extension of Time for Completion], and payment of any such cost plus
reasonable profit, which shall be included in the contract price (article 16.1, p. 49). After a notice of termination under Sub-Clause
16.2 [Termination by Contractor] has taken effect, the employer shall promptly pay to the contractor the amount of any loss of
profit or other loss or damage sustained by the contractor as a result of this termination. The amounts payable for any work carried
out for which a price is stated in the contract and any other cost or liability which in the circumstances was reasonably incurred by
the contractor in the expectation of completing the works (article 19.6, p. 57).”However, in PPL, there are no such arrangements
about entitlements of the main contractor in case of the employer’s failure in payment. Therefore, delayed interim or advance
payments can result in the main contractor’s financial and related productivity losses. As a result, an arrangement that better
allocates monetary risks between the main contractor and the employer can be added to PPL.

3.5 Force Majeure

In case of force majeure, Red Book says the following statements,“If the contractor is prevented from performing any of his
obligations under the contract by force majeure of which notice has been given under Sub-Clause 19.2 [Notice for Force
Majeure], and suffers delay and/or incurs cost by reason of such force majeure, the contractor shall be entitled subject to Sub-
Clause 20.1 [Contractor’s Claims] to an extension of time for any such delay, if the completion will be delayed and payment of
any such cost (article 19.4, p. 57). If the execution of substantially all the Works in progress is prevented for a continuous period
of 84 days by reason force majeure of which notice has been given under Sub-Clause 19.2 [Notice for Force Majeure], or for
multiple periods which total more than 140 days due to the same notified force majeure, then either party may give to the other
party a notice of termination of the contract. In this event, the termination shall take effect 7 days after the notice is given, and the
contractor shall proceed in accordance with Sub-Clause 16.3 [Cessation of Work and Removal of Contractor’s Equipment]. Upon
such termination, the engineer shall determine the value of the work done and issue a payment certificate which shall include the
amounts payable for any work carried out for which a price is stated in the contract (article 19.6, p. 57).”In PPL based contracts,
although the main contractor is entitled to demand an extension of time for any delay caused by force majeure, there is no
arrangement for him/her to terminate the contract in case of the continuous force majeure. From the main contractor’s point of
view, it is an unfavorable situation to be forced to maintain an unprofitable contract. Therefore, similar arrangements about the
rights of the main contractor in case of force majeure can be added to PPL.

3.6 Suspension of Works

The following statements on the suspension of works in Red Book must be fulfilled,“If the engineer fails to certify in accordance
with Sub-Clause 14.6 [Issue of Interim Payment Certificates] or the employer fails to comply with Sub-Clause 2.4 [Employer’s
Financial Arrangements] or Sub-Clause 14.7 [Payment], the contractor may, after giving not less than 21 days’ notice to the
employer, suspend work (or reduce the rate of work) unless and until the contractor has received the payment certificate,
reasonable evidence or payment, as the case may be and as described in the notice (article 16.1, p. 49). If the contactor suffers
delay and/or incurs cost as a result of suspending work (or reducing the rate of work) the contractor shall give notice to the
engineer and shall be entitled subject to Sub-Clause 20.1 [Contractor’s Claim] to an extension of time for any such delay, if the
completion is or will be delayed, under the Sub-Clause [Extension of Time for Completion], and payment of any such cost plus
reasonable profit, which shall be included in the contract price (article 16.1, p. 49).”In fact, the entitlement of the suspension of
works seems to strengthen the main contractor’s hand against the employer in order to execute the works in accordance with the
contract. However, in PPL, there is no arrangement concerning the right of the main contractor for suspending the works or for
decreasing the rate of the works in case of the payment failure of the employer. In conclusion, such entitlements seem to be
necessary for the main contractor in PPL based contracts.

3.7 Delay Fine

Based on Red Book, the following statements concerning the delay fine must be fulfilled, If the contractor fails to comply with
Sub-Clause 8.2 [Time for Completion], the contractor shall subject to Sub-Clause 2.5 [Employer’s Claims] pay delay damages to
the employer for this default. These damages shall be the sum stated in the appendix to tender, which shall be paid for everyday
which shall elapse between the relevant time for completion and the date stated in the Taking-Over Certificate. However, the total
amount due under this Sub-Clause shall not exceed the maximum amount of delay damages (if any) stated in the appendix to
tender (article 8.7, p. 28).”However, Regulation on Inspection and Acceptance of Public Construction Works [7] says the
following statements,“If acceptance committee detects incomplete or defective productions which are not an obstacle for
acceptance, the committee shall make an official report of defects and determine a reasonable time considering technical features
of the work to correct these defects. A copy of the official report shall be given to the main contractor and the building control
officer (article 7.b).”In practical applications, this time given to the main contractor is usually perceived as an additional time, and
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thereby, from the beginning, the main contractor may not feel any pressure to deliver the work to the employer on time in
accordance with the contract. In order to overcome this problem in PPL based contracts, an arrangement that obligates the main
contractor to face a fine for each day of time overrun can be made.

3.8 Dispute Resolution

In case of any dispute between the employer and the main contractor, Red Book says the following statements,“Dispute shall be
adjudicated by a Dispute Adjudication Board (DAB) in accordance with Sub-Clause 20.4 [Obtaining Dispute Adjudication
Board’s Decision] (article 20.2, p. 59). If either party is dissatisfied with the DAB’s decision, then either party may, within 28
days after receiving the decision, give notice to the other party of its dissatisfaction. If the DAB fails to give its decision with the
period of 84 days (or as otherwise approved) after receiving such reference, then either party may, within 28 days after this period
expired, give notice to the other party of its dissatisfaction (article 20.4, p. 61). Unless settled amicably, any dispute in respect of
which the DAB’s decision (if any) has not become final and binding shall be finally settled by international arbitration (article
20.6, p. 61).”However, in PPL, the chapter titled “General Specification of Construction Works” in the Application Regulation on
Public Procurement of Construction Works [5] says the following statements,“In case of a dispute between the main contractor
and the engineer, the main contractor shall appeal to the employer by a petition including claim reasons within 15 days after the
dispute arises. Within 2 months after receiving the petition, the employer shall respond the main contractor (article 51). In case of
the main contractor’s objection, the employer can have a written opinion of Directorate of High Technical Board affiliated to
Ministry of Environment and Urbanization. If the main contractor is dissatisfied with the decision, the main contractor may go to
the related court in accordance with the contract.”This long process of the dispute resolution in PPL causes time losses for the
main contractor and the employer. For the sake of the contract, it seems to be necessary to make an arrangement similar to that in
Red Book.

3.9 Overall Evaluation of Findings
Table 1 presents all the findings obtained through the comparison of Red Book and PPL.

Table 4. Comparison of Red Book and PPL from the main contractor’s point of view

Subject

Red Book

PPL

Commencement

E-communication

Value engineering

Interim or advance
payments delay

Force majeure

Suspension of works

Delay fine

Dispute resolution

Maximum 42 days after the letter of acceptance

Time extension and payment for expenses and possible profit in case
of any delay

By e-mail

50% of the difference between reductions in contract value and in
the value of the employer

Time extension and financing charges compounded monthly on the
amount unpaid (if any additional costs, reasonable profit)

Right to suspend, reduce the rate of or terminate the work

Amount of any loss of profit or other loss or damage sustained as a
result of termination

Duration to be waited available

A notice of termination of the contract

Amount of any loss of profit or other loss or damage sustained
May suspend the work or reduce its rate

Extension of time for any such delay, payment of any such cost plus
reasonable profit

A fine given

DAB and arbitration

No time specified

Time extension only in
case of any delay

Not by e-mail

No financial advantage
No advantage

No right

No right to terminate
No duration to be waited
No notice of termination
Time extension only

No right to suspend the
work or reduce its rate
No advantage

Time extension only

Courts
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4. CONCLUSIONS
Consequently, a number of arrangements can be made in PPL as follows, based on competent articles of Red Book,

A standard period of time should be determined by the employer to deliver the construction site to the main contractor.

e In case of any delay in the delivery of the site to the main contractor, some arrangements should be made to meet the
expenses of the main contractor throughout the delay.

e  As another means of the formal communication between the employer and the main contractor, e-mail should also be
able to be used.

e Value management practices in which the main contractor can present his/her technical proposals that may accelerate
the work or improve its quality during the execution process should be applied to encourage the main contractor in
return for a reasonable profit margin.

e In case of any delay in interim or advance payments, there should be both time extension and payment of any such cost
plus profit for the main contractor.

e |f the employer fails to carry out his/her responsibilities of payment, then the main contractor should be able to suspend
the work, to reduce its rate, or to terminate the contract entirely.

e In case of the termination of the contract by the main contractor because of the employer’s payment difficulties, the
main contractor should collect payments of the work done and of any such cost plus a reasonable profit.

e In case of force majeure, there should be exact numerical data for the maximum duration to be waited in an idle
position.

e The main contractor should be entitled to give notice of termination due to force majeure.

e Based on force majeure, the main contractor should be entitled to take payments of any loss of profit or of other loss or
damage sustained.

e  The main contractor should be able to terminate the contract based on valid and rightful reasons.

e In case of the suspension of works owing to valid and rightful reasons, the main contractor should take payments of any
loss of profit or of other loss or damage sustained.

In case of time overrun for completion, delay fine should be taken from the main contractor for each day of the overrun.

e In case of any dispute between the parties of the contract during the execution process, there should be a DAB before
litigation.

e  Parties should be able to resolve the conflicts between them by arbitration.
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Abstract

Construction industry in most countries relies heavily on small and medium enterprises (i.e., subcontractors). Therefore, in today’s highly
competitive construction business, it is inevitable to select suitable subcontractors which physically execute almost all of production activities in
construction projects. In this context, through a proper selection process, their competences should be guaranteed as much as possible. In fact,
this becomes a more significant issue if the project undertaken is performed abroad. In this regard, it should be noted that Turkish construction
companies have been significantly active in the international arena for decades. Based on these arguments, subcontractor characteristics to be
considered in international projects should be revealed clearly. Accordingly, this paper proposes a structured process for subcontractor selection
in international construction projects. Toward this aim, a questionnaire survey was applied to 96 construction companies, all of which are
members of Turkish Contractors Association, and the corresponding numerical results were evaluated via descriptive statistics and 95%
confidence interval. Thus, a three-step selection procedure together with their specific criteria was suggested from the conceptual point of view.
These steps include (i) shortlisting with ten criteria, (ii) negotiation with seven criteria, and lastly (iii) final selection with seven criteria. Hence,
this study can provoke potential researchers to find similarities or differences of such criteria between their countries and Turkey. Also, it can
help both main contractors to execute the whole construction process in a financially sustainable environment and subcontractors to increase
business opportunities in the international market.

Keywords: construction projects, international projects, selection criteria, small and medium enterprise, subcontractor, sustainability.

1. INTRODUCTION

Subcontracting is a recognized function of the construction industry. It refers to sub-letting some portions or complete units of the
work in the total project to subcontractors. Since the physical capital investment and technology requirements are quite low for
most subcontracting trades and an access to productive factors is an easy task, the entry barrier to the subcontracting business is
minimum in the industry. In other words, the cost of entering the market is not high relative to other sectors. Many of these
subcontracting companies do not have any necessary expertise to undertake a work satisfactorily and, as a consequence, are
unable to give their clients a service they require.Subcontracting has also a significant aspect in executing construction activities
in international projects which are generally performed in uncommon regions and conditions. In fact, this may lead to some
unexpected risks. Thus, a main contractor’s ability to select suitable subcontractors in international projects is a key competitive
advantage [1]. However, in the literature, improvements in subcontractor selection criteria have not received the attention that one
would expect from a significant contribution to the construction industry. Therefore, the present study aims to introduce
subcontractor selection criteria in international construction investments.

2. MATERIALS AND METHODS

The data presented in this study were obtained by a two-stage questionnaire survey that was given to members of Turkish
Contractors Association [2]. First, a pilot survey was carried out with 30 members selected by random sampling to remove
practical concerns on questions. After the pilot study, modifications were incorporated into the final version of the questionnaire.
This sample group was selected because it is an accepted list of firms within the Turkish construction industry. Member firms of
this Association perform approximately 70% of total investments made in Turkey, and have also undertaken 90% of the work
done abroad in the field of construction. There are 139 members in total, of which 96 firms (69.06%) positively responded to the
survey request. The number of companies interviewed is statistically adequate (n > 30) to represent the whole. Furthermore,
Babbie [3] suggested that any return rate over 50% can be reported, that over 60% is good, and that over 70% is excellent.
Respondents were contractors’ professional managers who choose subcontractors. Interviews were conducted face-to-face at
interviewees’ offices and ranged from 1 to 2 hours, with each interview being tape-recorded. They were carried out in an open and
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semi-structured manner, allowing respondents to introduce whatever information was felt to be relevant. In order to make the
interviewing more effective and to save the time of interviewees, respondents were briefed about overall objectives and the
methodology of the survey before interviews through either (i) an e-mail or (ii) a telephone conversation. The fact that each
company’s business philosophy could guide the interviewee’s personal opinion was also stressed.The survey was statistically
evaluated by the 95% confidence interval of results [4]. To this aim, respondents were asked to assign a value between 0
(extremely unimportant) and 100 (extremely important) to each stage of selection. For the analysis of this method, mean values
and standard deviation were initially obtained. Upper and lower limits were then calculated. In order to apply these equations,
SPSS (Statistical Package for Social Sciences) was used.Demographic features of surveyed firms, including both respondents’
characteristics and structures of construction companies, were revealed by survey results. Tender Managers made up 81.25% of
participants and 18.75% were Chairmen of the Board of Directors. The statistical data indicated that participants had adequate
business experience in the construction industry to answer the questionnaire satisfactorily. The mean work experience of
respondents was 17.69 years, the standard deviation was 10.05 years, and the median was 13.5 years. Minimum and maximum
values of the work experience were 7 and 36 years, respectively. A diversified group of decision makers who currently perform
subcontractor qualifications participated in the study. Each participant had taken part in the selection process of at least one
subcontractor, 25% had taken part in more than 50 selection processes, 18.75% had participated in fewer than 5 selections,
18.75% had been involved in 6-10 selections, 25% had been involved in 11-20 selections, and 12.5% had taken part in 21-50
selections.Besides individual characteristics of respondents, features of surveyed firms are also very important. Considering their
average annual revenues, a vast majority of companies (81.25%) can be considered as being in the large scale (> $20 million)
category while 6.25% of main contractors were middle scale firms ($10-20 million) and 12.5% were small scale firms (< $10
million). The fact that large scale firms are likely to have high standards in terms of the internal organization and project
characteristics both indicates the reliability of the survey and has led to further research projections for the future. Surveyed
companies had undertaken foreign construction projects in more than one field of construction to date. According to types of
international projects, 81.25% of main contractors had performed engineering projects (highways, bridges, harbors, tunnels, dams,
and infrastructure). The fact that international projects are composed of engineering investments in general is an expected finding.
In addition, 62.5% of companies had executed industrial investments (power plants, refineries, and pipelines) and 62.5% had
completed building projects (residential, commercial, schools, hotels, and hospitals). This indicates that main contracting firms
have not specialized in only one specific project type and that subcontracting has become an inevitable tool of trade contracting
for main contractors in the international construction industry. Considering the firms’ business experience, 18.75% of them had
been in the global construction market for 1-5 years, 25% for 6-10 years, 6.25% for 11-20 years, and 50% for more than 20 years.
A significant portion of main contractors (56.25%) have been undertaking international projects for more than 10 years. This
points out that they have adequate experience in foreign markets. Another indicator of the surveyed firms’ international
experience is the number of projects undertaken abroad. Of firms, 18.75% had served as a main contractor in 1-5 projects, 15.62%
in 6-15 projects, 15.62% in 16-25 projects, and 12.5% in 26-50 projects. The fact that 37.5% of main contractors had successfully
completed more than 50 foreign projects is an important finding, which shows their widespread experience. Similarly, it was
found out that main contractors had successfully concluded many large scale foreign projects. Considering the maximum size of
the labor force, 12.5% of main contractors had employed fewer than 100 workers in a project, 18.75% had employed 100-500
workers, 25% had employed 501-1000 workers, 31.25% had employed 1001-5000 workers, and 12.5% had employed more than
5000 workers. Firms had concurrently undertaken construction projects in three different continents. Former Soviet Countries
(75%), Middle East (62.5%), and North Africa (43.75) are especially vital and strategic markets for Turkish construction
companies.

3. SUBCONTRACTOR SELECTION CRITERIA

The literature review was instrumental in the identification and the design of factors affecting the selection decision of main
contractors about subcontractors in international projects. Respondents were also encouraged to add to the list any other criteria
they considered to be important. Since subcontractors are a kind of contractor, factors used for the main contractor selection are
also utilized. More criteria could have been taken into account in the model, and the complexity of the selection procedure could
have been increased using additional evaluation techniques. However, criteria ignored by respondents in the pilot survey were not
factored into the model to avoid negligible details. In fact, infinite numbers of criteria can be suggested without considering their
importance weights in any decision problem. Conversely, restricting the number of evaluation variables to, for example, three or
five is simply too few to run a robust, thorough, and reliable qualification. Another aspect for improvements of the model is the
number of criteria. The number and importance of criteria used for contractors to select a good subcontractor during the tender
evaluation may vary from one to another. For this reason, the present research concentrated on a set of ‘standard’ criteria. This
may raise problems of ‘inadequacy’ and ’irrelevance’ of criteria when implemented to different types of project. Nevertheless, an
attempt has been made to select and find the most ‘suitable’ set of criteria via a survey.In most instances, the sole deciding factor
is the tender amount, and subcontractors that do not meet price requirements are excluded from further consideration. Because of
the considerable weight which most contractors attach to price, the influence of other factors is ‘hidden’ in reality. However, if
price alone dominates the specialist selection, then it is unlikely that requirements of a small subcontracting firm and a main
contractor will be satisfied because this behavior (that is, single criterion decision making) is not conducive to harmonization and
good relationships between two parties, which is in turn resulted in a poor project performance. As such, relying singularly on
tender price alone can be fatal as the capability of the tenderer may not be adequately assessed. A single criterion cannot give a
full expression of goals pursued by various contractors. In other words, taking solely cost figures into account raises quality
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problems during and upon the completion of the project. However, the lowest tender price tends to attract a contractor’s interest as
superior to other criteria, and thereby, some contractors simply award contracts to lowest tenderers for the sake of cost savings.
Subcontractors are forced to make a profit by providing the ‘cheapest’ possible construction, and ‘low bid’ based selections have
been common. In practice, generally subcontractors who submit lowest tender prices obtain subcontracts. However, the lowest
tender may not necessarily deliver prompt and good quality works. Awarding contracts to low bidders usually results in a poor
performance in terms of quality and excessive delays. This means that a price that is too low likely inhibits the attainment of
contractor’s other objectives of quality and speed. Most of such cases end up in litigation. As a result, selecting the lowest bidder
in a sealed tender auction can sometimes result in serious performance problems after the contract is awarded. Moreover, stiff
competition causes subcontractors to cut their margins to get jobs and subcontractors trying to win a contract often lower the bid
price. In fact, lower profit margins bring higher risks and lower levels of quality. Outcries against substandard construction (for
example, in Turkey) or escalating construction claims have been often traced to the selection of lowest priced tenders. Another
disadvantage of using the lowest bid as a principal discriminating criterion is that some subcontractors (e.g., those facing a
shortage of work) may enter unrealistically low bid prices. Namely, low bids as the sole criterion for selection encourage
unqualified subcontractors to submit bids. Of course, competitions are expected to drive costs down, but a low price cannot ensure
quality standards expected by a contractor, because a subcontractor can reduce costs at the expense of the product’s quality or can
desperately quote low prices by reducing their quality of work. It means that low price awards motivate subcontractors to provide
minimally acceptable construction products and that a low bidder can become a very expensive proposition. The practice of
awarding tenders on a basis of the low tender price eventually will lead to ultimate quality problems. Therefore, a best value
procurement should focus on selecting a suitable subcontractor with an offer that is most advantageous to a contractor when price
and other important factors are appropriately combined. In terms of public investments, however, public clients have to aim to
demonstrate the accountability for public funds and even-handedness to suppliers and contractors.Characteristics of
subcontractors and guidelines in the selection procedure examined in this study are largely based on subjective rather than
objective criteria, as explained in detail as follows. Since the model developed as illustrated in Figure 1 suggests three different
stages as shortlisting, negotiation, and final selection, all criteria were classified according to these groups. Such a three-tier
tendering structure prevents subcontractors bidding for subcontracts outside their capabilities.
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3.1 Shortlisting Criteria

This initial appraisal step is a preliminary vetting or restricting process of potential subcontractors. It is therefore preferable to
identify those subcontractors deemed to satisfy project requirements and only then invite them to submit a tender. In other words,
a pre-tender screening allows a contracting authority to sort potential operators into those of high and low expected quality before
the tendering actually takes place. Such separation is important because if low and high quality subcontractors bid simultaneously,
difficulties will arise in distinguishing low bids that are due to cost efficiency from those that involve the reduced quality of
service. In this phase, basic characteristics of candidates on their professional backgrounds are considered in particular. Aims of
this pre-tender process used to investigate and to assess capabilities of subcontractors to carry out a subcontract satisfactorily if it
is awarded to them are as follows:

e  To determine the possible subcontractor’s competence, ability, skill, and efficiency for participating in the project bid
and thereby for providing an early warning of the subcontractor’s likely performance,

e toremove the risk of the project failure,
e to minimize the amount of the unrealistic tendering of incapable subcontractors,

o to filter out incompetent subcontractors from the bidding process quickly and thus to identify subcontractors with whom
a main contractor could enter into a subcontract. Also note that main contractors disqualified from bidding for a project
in their own capacities due to prequalification criteria in the international bidding often end up as subcontractors,

e to minimize the possibility of the subcontractor default, together with the cost and time involved in the bidding. It is
worth noting that costs of the bidding incurred by potential subcontractors are sunk — they cannot be recovered if the bid
is unsuccessful. Hence, by screening out subcontractors who are unlikely to be selected irrespective of their bid prices,
total sunk costs can be significantly reduced.

In the shortlisting stage, subcontractors are first invited to submit their bids. Information about criteria ‘past experience’,
‘workload’, ‘financial strength’, ‘location of home office’, and ‘safety records’ is obtained from firms wishing to be included on
the project tendering list via an application form from the main contractor. For information concerning criteria ‘reputation’,
‘litigation history’, and ‘past performance’, main contractors and subcontractors that have previous working relationships with the
related subcontractor are contacted. ‘Formal relationship’ and ‘personal relationship’ are evaluated by means of the main
contractor’s own experience. Candidates must get through this step to be eligible for second and third phases of the selection.
Related tender documents of the package such as drawings and specifications are then given to qualified candidates. To find out
the importance level of this first stage, respondents gave numerical weights between 0 (extremely unimportant) and 100
(extremely important). As can be seen from Table 1, main contractors assigned a weight of 69.69 as a mean value. Considering
other two stages, shortlisting is the least important stage.

Table 5. Importance weight of the shortlisting stage

ini i %95 confid interval
Mean Stapdgrd Minimum Median Maximum Error 0! _cor_1 idence in erva_ :
deviation value value Lower limit Upper limit

69.69 22.54 25 70 100 5.64 57.67 81.70

3.2 Negotiation Criteria

In this step, candidates on the approved list are first interviewed. This and other two stages are executed by a selection committee
including project manager, site manager, and other technical managers. To avoid individual biases, it is recommended that a
minimum of three evaluators is required for each scoring activity. To come to a conclusion, it is aimed to make a group decision.
Before proposal meetings, subcontractors submit their detailed project proposals and thus the committee has an opportunity of
pre-appraisal. The related information should always be treated as a matter of utmost confidentiality. An importance weight of
72.81 was suggested for this stage by participants, as can be seen in Table 2.

Table 2. Importance weight of the negotiation stage

Standard Minimum . Maximum 9095 confidence interval
Mean - Median Error — —

deviation value value Lower limit Upper limit
72.81 26.27 15 725 100 6.57 58.82 86.81

3.3 Final Selection Criteria

More specialized factors directly related with the project to be awarded are examined in this third stage whereas general capability
levels of candidates are determined in former two stages. Therefore, ‘final selection’ is perceived as the most important stage by
main contractors in the industry. A clear indicator of this judgment is that the mean value of the importance weight for this stage
was calculated as 79.69, as given in Table 3. First steps of this stage are executed together with the negotiation stage. Respondents
assigned a weight of 79.69 as a mean value. Given all three stages, the final selection was found to be the most significant stage.

84



INTERNATIONAL CONFERENCE ON
‘ S D SUSTAINABLE DEVELOPMENT

19 - 23 April 2017, Sarajevo

Table 3. Importance weight of the final selection stage

Standard Minimum . Maximum %95 confidence interval
Mean - Median Error — —

deviation value value Lower limit Upper limit
79.69 26.68 20 90 100 6.67 65.47 93.90

4. CONCLUSIONS

This paper presents a structured selection process for subcontractors to take part in international construction investments. In
conclusion, a three-step selection procedure and their criteria was determined. The steps are composed of (i) shortlisting of ten
criteria, (ii) negotiation of seven criteria, and (iii) final selection of seven criteria. Also, it was found out that the final selection
was found to be the most significant stage, followed by negotiation and shortlisting, respectively. Consequently, this research can
have considerable implications on potential researchers, main contractors, and subcontractors.
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Investigation of Heat Insulation Cost in Terms of
Energy Efficiency in Housing

Tuncay Kap®, Ercan Ozgan?, Metin M. Uzunoglu®, llknur Ozgan*

Abstract

Energy demand is at the top of all major problems in all countries. More efficient use of energy is at the forefront of all countries' energy
policies. In the countries of the International Energy Agency (IEA), about 1/3 of the final energy is consumed in residential and commercial
buildings. When the Sectoral Distribution of World Energy Consumption and Primary Energy Sources are examined; 37% of the primary energy
sources are Petrol, 27% Coal, 24% Natural Gas, 6% Nuclear energy and 6% Hydroelectric energy whereas the world energy consumption is
40% in industrial, 31% in residence, 19% in transportation, 5% in agriculture and it is known to be used in other areas at 5%. The primary
energy sources in Turkey are; 32% (imported 97%) of natural gas, 31% (imported 93%) of petroleum, 20% (imported 20%) of coal, 9% of
hydraulic resources and 8% of other sources. In Turkey, which is an externally dependent country in about 65% of energy use, 40% of energy is
used by industry, 32% by housing and services, 20% by transportation, 5% by agriculture and 3% by other sectors. About 80% of the energy
consumed in houses in Turkey is used for heating purposes. However, the prejudice that the cost of heat insulation is excessive and unnecessary
in the buildings is still going on and no importance is attached to heat insulation. This is the case in Duzce, which was destroyed by earthquakes
of August 17 and November 12, 1999 and experienced intensive construction. In this study, the projects of 22 apartment type residential buildings
completed in 2015 were examined and the thermal insulation costs and total construction costs were calculated, and the total financial effects of
the thermal insulation costs were calculated for the years 2013 -2016, and the findings were analyzed multivariate.

Keywords: Energy efficiency; Heat insulation; Housing; Insulation Costs.

1. INTRODUCTION

1.1 Heat Insulation

The heat loss that occurs in winter months and the processes that are done to reduce heat gains that occur in summer are called
heat isolation. Heat insulation, comfort, warming is done in order to live in more comfortable environment by decreasing the
energy we spend in summer. In this frame, heat insulation, walls, roof, flooring, glass, joinery and heating, cooling, ventilation
etc. facing the unheated parts of buildings outside or garage, applied.

1.2 General Benefits of Heat Insulation

25% of the total energy produced in the world is consumed in industrial production, 25% in the use of motor vehicles and 50% in
buildings. As can be understood from these ratios, the amount of consumption in the buildings represents a size as much as half of
the total amount of energy produced. We know that the vast majority of the amount of energy consumed in the buildings is used
for heating and cooling our buildings. Efficient use of energy provides significant contributions in the process of preventing
adverse environmental effects. The warming of the earth leads to the erosion of the polar glaciers and climate changes, and thus
the natural life is gradually disappearing. Heat insulation reduces greenhouse gases such as carbon dioxide (CO2), sulphurdioxide
(SO2), which are emitted to the atmosphere because it allows buildings to be heated and cooled with less fuel. Thus, the
greenhouse effect in the atmosphere contributes to the struggle with global warming and climate change. Thermal insulation to be
carried out in accordance with the Regulations;

e It saves at least 60% of the expenses for heating or cooling purposes, allowing warming up better in winter and cooler in
summer.

e Contributes to the prevention of environmental pollution and global warming by reducing fuel consumption and
therefore emissions.

e  Reduce our country's external dependency on energy with efficiency.
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e Avoid condensation, which causes molds, black stains and fungi in houses.
e  Prevent the corrosion of the iron in the concrete, protect the building against to earthquake.
e  Creates comfortable and healthy spaces by creating balanced room temperatures within living spaces.

Distribution of world energy consumption by sectors and primary energy resources are given in Figure 1.
Agriculture Hydroelectric
5% Other Other 5%
5% 6%

World Energy Consumption World primary energy resources

Figurel. Distribution of world energy consumption by sectors and primary energy resources.

1.3 Benefits of Heat Insulation to Our Country

Our country is not at a sufficient level in terms of energy production, with an important potential in terms of certain energy
sources. Turkey imports about 75% of the energy it needs today. Calculations have shown that, if all the residences are insulated
in accordance with the standards and regulations, our country can save about 10 billion TL annually. In this context, the reduction
of our energy dependency on the outside, the revival of the economy, the increase in employment, the increase in tax revenues
along with production and implementation are among the important benefits. When we consider that saving is the transfer of
education, health and other necessary requirements, insulation is a reality that will have important contributions to our social
prosperity. The distribution of energy consumption of our country by sector and the ratios of primary energy sources are given
below.

1.4 Legal Regulations on Heat Insulation in Turkey

Legislative arrangements were made with the Energy Efficiency Law No. 5627 and the Condominium Ownership Law No. 634
published in the Official Gazette No. 26510 on 2 May 2007. Accordingly, an arrangement has been made that one of the floor
owners will have heat insulation, the number of floor owners and the majority of the land share will be decided upon. In
accordance with the "TS 825" Thermal Insulation Rules in Buildings "standard, the main areas of repair, modification and
additions to be made to new buildings and existing buildings or existing buildings in accordance with the" Energy Performance
Regulations of Buildings "published in the Official Gazette dated 5 December 2008 and numbered 27075 It must be insulated.
Energy efficiency cannot be deteriorated in the amendments to existing buildings. In new buildings and all existing building stock
until 2017; It is imperative that the Energy Identity Certificate showing the amount of energy consumed and the amount of
greenhouse gas emissions causing global warming and climate change in the visible places of buildings. Through this document,
you will see whether you will buy or lease the effects of fuel and electricity billing on the environment, depending on the energy
efficiency of the buildings.
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Total Energy Consumption in Turkey Turkey's primary energy resources

Figure2. Sectoral Distribution of Energy Consumption in Turkey and Primary Energy Sources

1.5. Energy Performance in Buildings

It is aimed to limit greenhouse gas emissions and protect the environment in terms of the primary energy and carbon dioxide
(CO?) of the buildings with the "Energy Performance Regulations in Buildings" prepared by the Ministry. The EU Directive
2002/91 / EC on "Energy Performance Directives of Buildings" (BEP) is based on the drafting of the Regulation. Two main
regulations (BEP and MISSIGP) prepared in 2008 constitute important stages of the EU Directive Certification application. The
purpose of the BEP Regulation is; To determine the calculation rules to be used to evaluate all energy use of a building
considering the external climatic conditions, indoor requirements, local conditions and cost effectiveness, to classify in terms of
primary energy and carbon dioxide (CO2) emissions, to determine the minimum energy performance for existing buildings to be
renovated To assess the applicability of renewable energy sources, to control heating and cooling systems, to limit greenhouse gas
emissions, to set performance criteria and principles of implementation, and to protect the environment. The Energy Performance
Regulations of the buildings are in existing and new buildings;

e In relation to the use of building energy such as architectural design, mechanical installation, lighting, electrical
installation, and to the calculation methods related to the preparation and implementation of building projects and energy
identity documents, standards, methods and minimum performance criteria,

e Regulation of energy identification (EKB), authorization for building controls and inspection activities,
e To meet energy needs from the cogeneration system and renewable energy sources,

e Includes business and operations related to training and awareness-raising activities aimed at the creation and updating of
building inventory throughout the country, as well as the development of energy culture and productivity awareness in
the community.

Building Energy Performance Software (BEP-TR), the software of the national calculation method to be used in the preparation of
the Energy Identity Certificate (EKB) under the Regulation, was completed at the end of 2010. According to the Energy
Efficiency Law, all buildings must obtain an Energy Identity Certificate by 2 May 2017. However, it is foreseen that the existing
buildings in our country will be given by the proprietor to the new user during the building purchase and sale and lease phase in
order to receive the Energy ldentity Certificate by 2017. As also foreseen in the European Union Directive 2010/31 / EU, it is
aimed to increase the use of renewable energy sources in our country with the application of the Energy Performance Regulation
and Energy Identity Certificate. In line with this goal, the Energy Identity Certificate shows how much renewable energy source
the building uses, and the BEP-TR data base aims to increase the use of renewable energy sources according to years by
evaluating the data related to this issue.

1.6 Energy Efficiency in Buildings

The energy used in buildings is mostly spent in heating and cooling systems. It is expected that the buildings should be heated
well in order to achieve the expected thermal comfort and necessary ventilation and cooling in the summer months. In Turkey
where energy consumption is so limited, it is necessary to ensure the necessary energy efficiency conditions in Turkey and to
minimize the consumption of building envelope with heat insulation and natural sources. Works are carried out in the buildings,
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power plants, transportation, industry and electricity sectors to increase energy efficiency.In the countries of the International
Energy Agency (IEA), approximately one-third of the final energy is consumed in residential and commercial buildings. The most
effective way of ensuring energy sustainability is to design buildings in energy efficient systems at the beginning. It is foreseen
that the various technical equipment to be applied in the buildings and the saving measures to be taken can increase the energy
efficiency in large quantities. The most important way to improve energy efficiency in buildings is to improve the energy
efficiency of building outer shell (walls, roof, floors and frames), to reduce thermal permeability of building elements, to increase
thermal resistance, to take architectural design of building and measures in house devices. Insulation measures are the most
important step in energy efficiency, especially since 80% of the energy consumed in homes is consumed in warming. In Turkey,
approximately 500,000 buildings have been built from 2000 until the day when the energy efficiency initiative was activated in
the buildings. According to observations made since 2000, it is possible to say that fully effective heat saving measures have been
implemented and saved in about 10-15% of all new buildings since it is not yet implemented effectively. The thermal comfort of
the building envelope requires minimal energy expenditure. When we look at the heat losses in the building envelope (Figure 3),
in single storey structures; 22% from the roofs, 25% from exterior walls, 20% from upholstery, 20% from door windows and 13%
from air leaks.

Air Leaks 13% Roof 22%

Wall 25%
Windows 20%
=

Ground 20%

Figure 3 Average Heat Loss Ratios in Single Storey Buildings

Heat losses in multi-storey buildings are 7% heat loss from the roof, 40% from the outer walls, 6% from the upholstery, 30% from
the door windows and 17% from the air leaks [20]. As can be seen in Figure 4, heat losses in multi-layer structures occur at
different points due to heat losses occurring in low-rise structures. For example, most of the loss in the low-rise buildings forms
roofs whereas in multi-storey buildings it occurs in the outer walls according to the surface area.
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Figure4 Average Heat Loss Ratios in Multi-Storey Buildings
2. MATERIAL AND METHOD
2.1 Material

This study covers a total of 22 reinforced concrete dwellings built in Duzce city center. The zoning status and structural
characteristics of the dwellings examined, parcel area, ground area, total construction area, fringe jeans, number of floors, exterior
surface areas according to directions, Total surface areas, net surface areas, void areas and void area / total area ratios were
determined and tabulated (Tablel).

Tablel. Descriptive statistics for the zoning and structural characteristics of the houses

Std.
N Range Min. Max. Sum Mean Variance
Deviation
Parcel area 22 | 2794,12 | 305,88 | 3100,00 | 25866,31 1175,74 969,33 939608,15
Ground area 22 | 424,16 | 147,84 | 572,00 | 6329,03 287,68 114,20 13041,56

Total construction area | 22 | 2044,02 | 44352 | 248754 | 25319,91 | 1150,9050 500,098 250097,92

Height of buildings 22 4,60 9,30 13,90 218,05 9,9114 1,22 1,50

Number of floors 22 2,00 3,00 5,00 81,00 3,6818 ,716 ,513

South facade area 22 | 330,83 | 124,25 | 455,08 | 4839,22 219,9645 76,03 5781,37
North facade area 22 | 219,67 | 116,19 | 335,86 | 4617,55 209,8886 66,85 4469,41
East facade area 22 | 284,05 | 91,36 | 37541 | 4136,05 188,0023 78,67 6189,27
West facade area 22 | 246,84 | 91,36 | 338,20 | 4040,84 183,6745 67,81 4598,76
Total exterior area 22 | 792,08 | 541,86 | 1333,94 | 17633,66 801,5300 212,92 45335,35
Void space 22 | 390,51 | 5523 | 44574 | 3866,64 175,7564 79,17 6268,65

Clear outer surface area | 22 | 904,84 | 373,87 | 1278,71 | 13767,02 625,7736 196,88 38763,98
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From Table 1, it can be seen that the parcel area of 22 houses is changed between 305,88 and 3100 m?, the floor areas vary
between 147.84 and 572 m? the total construction areas vary between 443.52 and 2487.54 m?, the fringe elevations change
between 9.3 and 13.9 m, and the floor number varies between 3 and 5 times.

2.2. Method

Construction and architectural features of 22 reinforced concrete houses provided with architectural projects are determined and
data obtained have been tabulated. The construction costs of each building are calculated separately for the years 2013, 2014,
2015 and 2016 according to the unit prices of the Ministry of Environment and Urban Planning. However, total exterior areas,
space areas and net areas of the buildings were also calculated via the project. The insulation costs of each building are calculated
by multiplying the unit cost of insulation by the calculated net exterior areas. The calculated isolation costs are compared to the
construction cost and the ratio of the insulation cost to the construction cost for each year is determined as%. Correlation analysis
was performed to determine whether there is a relationship between building cost, insulation cost, isolation cost ratio of building
cost and other construction and architectural properties, and if there is a relation, to determine importance levels of relations. As a
result of the correlation analysis, the levels of relationship between all the parameters were determined and tabulated. Relations
between building cost and insulation cost with respect to years and other construction and architectural parameters are also
determined and displayed in a table. It is also determined whether the cost of building and the cost of insulation are different from
the facades of the buildings and they are shown in the relations between them.

3.COST ANALYSIS IN BUILDING

3.1. Cost Analysis and Evaluations

The descriptive statistics of insulation cost, building cost and insulation cost / building cost ratio of 22 reinforced concrete
buildings examined according to years are shown below (Table 2).

Table2. Descriptive statistics for the costs of the constructions and insulation according to years

Years Coasts N Range Minimum Maximum Sum Mean
Insulation cost 22 27045,67 11174,97 38220,64 411496,24 18704,37
2013 Costs of the constructions 22 | 1371680,50 | 297632,97 | 1669313,47 | 1699142529 | 77233751
insulation cost / building cost ratio | 22 3,18 1,56 4,74 58,11 2,64
Insulation cost 22 29479,69 12180,68 41660,37 448529,51 20387,70
2014 Costs of the constructions 22 | 1518788,62 | 329553,10 | 1848341,72 | 18813698,49 | 855168,11
insulation cost / building cost ratio | 22 3,13 1,54 4,67 57,23 2,60
Insulation cost 22 32194,21 13302,29 45496,50 489830,57 22265,026
2015 Costs of the constructions 22 | 1568580,95 | 340357,25 | 1908938,20 | 19430491,25 | 883204,15
Insulation cost / building cost ratio 22 3,30 1,63 4,93 60,52 2,75
Insulation cost 22 33551,47 13863,10 47414,57 510481,09 23203,68
2016 Costs of the constructions 22 | 166211531 | 360652,72 | 2022768,03 | 20589129,89 | 935869,54
Insulation cost / building cost ratio 22 3,25 1,60 4,85 59,50 2,70

When the ratio of insulation cost to construction cost is taken into consideration, it is seen that the lowest ratio is 1.54% in 2014, whereas the
highest ratio is in 2015 with 4.93%.
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3.2. Relations between Properties of Buildings and Costs of Construction and Insulation

Correlation analysis was carried out in order to determine whether there is a relation between the reconstruction properties,
architectural features, building costs and insulation costs of the buildings and to determine the importance levels of relations.
Correlation analysis results are tabulated (Table3).

Table3. Correlation Coefficients

Parcel | Ground con-srt(r)ttjiltion Fringe | Number | Total outer sSrI?:cre Space i?gg/e

area area area height | of floor | surface area area area Total area
Parcel area 1,00 -0,14 -0,24 -0,34 -51" -0,38 -0,41 -0,01 0,27
Ground area -0,14 1,00 897 -0,26 0,25 757 58" 58 0,17
Total construction area | -0,24 | ,89” 1,00 -0,03 | 0,40 83" 677 57" 0,13
Fringe height -0,34 -0,26 -0,03 1,00 71" 0,24 0,36 -0,26 -0,37
Number of floor 51" 0,25 0,40 717 1,00 57" 58" 0,10 -0,21
Total outer surface area | -0,38 | 75~ 837 0,24 57 1,00 937 0,38 -0,18
Clear surface area 041 | 558" 67" 0,36 58" 93" 1,00 0,01 -51"
Space area -0,01 [ ,58™ 57 -0,26 | 0,10 0,38 0,01 1,00 807
Space area/Total area 0,27 0,17 0,13 037 | -021 0,18 -517 80" 1,00
Isolation Cost 041 | 58" 67" 036 | 587 93" 1,00™ 0,01 -51"
Building costs 0,24 | ,89” 1,00” -0,03 | 0,40 837 677 577 0,13
Eﬁ:laé:;’; Cost/ 007 | -62" | -67" | o024 | -013 020 | 003 | -73" | -69"

*. Correlation is significant at the 0.05 level (2-tailed). **. Correlation is significant at the 0.01 level (2-tailed).

When the correlation table is examined, it is found that there is a very high positive correlation between the building cost and the
building floor area, and that the building cost is increased as the floor area is increased, and there is a very high correlation
between the building cost and the total exterior cost area with 0,83. It is seen that the structure cost is increased and the
construction cost is in a positive correlation with the net surface area and void space at 0,67 and 0,57 levels respectively. On the
other hand, it is found that there is a moderate positive correlation between insulation cost and construction floor area with 0.58, a
moderate positive correlation with the total construction area with 0,67, a positive correlation with floor number and 0.58, It is
observed that there is a very high positive correlation with the outdoor area and 0.93, and a moderate negative correlation with the
space area / total area and the insulation cost with -0.51.

3.3. Relations between Properties of Buildings and Costs of Construction and Insulation

The relationships between the construction and structural features of the buildings and the construction costs and insulation costs
calculated for 4 years are shown below (Table 4). When the table is examined, it can be seen that there is a high correlation
between building cost and floor area and total outdoor area for 4 years with 0,89 and 0,83 in the positive direction, with
construction cost, net surface area and space area with 0,67 and 0,57 It appears that there is a positive relationship in the middle
level. On the contrary, the insulation cost is moderately related to the floor area, the number of floors and the total construction
area in the positive direction with 0,58 and 0,67, with a very high correlation between the total exterior area and the insulation
cost with 0,93 in the positive direction on the other hand, there is a negative correlation between the space area / total area ratio
and the insulation cost at -0.51 and moderate level.
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Table4. Correlation Coefficients for 4 years

Parcel | Ground Total Fringe | Number of Total outer Clear Space Space
construc - surface surface area/Total
area . height floor area
area tion area area area area
Insulation costfor4 |0 | gae | oo | g 587 937 1,007 010 -51°
years
Building costfor4 | o4 | g9 | 100" | -03 40 83" 67" 577 13
years
Insulation cost
/Building cost for 4 ,07 -,62" -67" 24 -,13 -,30 -,02 737 -,69™
years

*Correlation is significant at the 0.05 level (2-tailed). ~**Correlation is significant at the 0.01 level (2-tailed).

3.4. Relations between Structural and Insulation Costs of Facades of Buildings

The results of the correlation analysis conducted to determine whether there is a relationship between the building facades of the
buildings examined and the building cost and insulation cost are shown below (Table5).

Table5. Relations between building facades and building and insulation costs

North area East area West area South area
Insulation cost for 4 years 81" 717 767 44
Building cost for 4 years 59" 707 59 58"
Insulation cost/building cost for 4 years -,05 -,26 -,18 -39

It is seen from the table that the insulation costs of the 22 buildings inspected are positively correlated with high values of 0.81,
0.76 and 0.71 between the south facade, the eastern face and the northern face, respectively, but the correlation with the western
face is weak with 0.44. On the contrary, it is seen that the building cost and the south, east and west facades are positively related
to 0.59 level in the middle level, but it is seen that there is a high correlation between the building cost and the north face in the
positive direction with 0.70.

4. CONCLUSIONS AND RECOMMENDATIONS

The results of this study are as follows for the purpose of examining the relations between building costs and insulation costs for
the 2013, 2014, 2015 and 2016 of 22 reinforced concrete houses according to the building and architectural characteristics of the
buildings. According to this;

e It has been found that the parcel area of 22 houses varies between 305,88 and 3100 m2, the floor areas change between
147,84 and 572 m2, the total construction areas vary between 443,52 and 2487,54 m2, between 9,3 and 13,9 m And the
number of floors changed between 3 and 5 times.

e When the ratio of insulation cost to construction cost is taken into consideration, the lowest ratio is 1.56% in 2013 and
the highest ratio is 4.74 in 2014 and it is found that these ratios are between 1.54 and 4.67 in 2014, between 1.63 and
4.93 in 2015 and between 1.60 and 4.85 in 2016.

e |tis found that there is a very high positive correlation between building cost and building floor area with 0.89 and that
there is a very high correlation between building cost and total cost of building and 0.83 as a result of increasing floor
area and building cost increases as total exterior area increases, It is seen that the structure cost is correlated with the net
surface area and the space area at 0,67 and 0,57 levels respectively in the moderate positive direction.

e There is a moderate positive correlation between insulation cost and construction floor area with 0.58, a moderate
positive correlation with 0,67 with the total construction area, a moderate correlation with positive value at floor 0 and
0.58, There is a very high positive correlation with the external surface area at 0.93 level.

e It appears that there is a moderate negative correlation between vacancy area / total area and insulation cost -0.51.

93



INTERNATIONAL CONFERENCE ON
< S D SUSTAINABLE DEVELOPMENT

19 - 23 April 2017, Sarajevo

e The construction cost for 4 years, a high correlation between the floor area and the total exterior area with 0.89 and 0.83
is a positive correlation with the construction cost, the net surface area and the space area and the medium area with 0,67
and 0,57 levels It was seen that there was a relationship in the positive direction at the level.

e The insulation cost for 4 years is moderately related to the floor area, the floor area and the total construction area in the
positive direction with 0,58 and 0,67, a very high correlation between the total outdoor area and the insulation cost with
0,93 in the positive direction has been detected.

e The costs of isolation of the buildings were found to be highly positive with 0.81, 0.76 and 0.71 between the south
facade, the eastern face and the northern face, respectively, but it was found that this relationship with the west face was
weak with 0.44.

e It was determined that the costs of the buildings and the south, east and west facades were positively correlated with 0.59
level in the middle level, but a high correlation was found between the building cost and the north face with 0.70 in the
positive direction.
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Investigation of Relationship between Soil Properties
and Water Pollution from Permeability, Duzce Sample

Ercan Ozgan', Tuncay Kap?, Metin M. Uzunoglu®

Abstract

There is a risk of increasing environmental pollution in Duzce Plain and the surrounding area, where most of the population lives in Duzce
province. High mountains surrounding the plain, lack of good air circulation, existence of pollution-producing industry, heavy traffic, population
and industrial growth increase the risk of pollution of surface waters and ground waters. In water pollution surveys; there is pollution in the
surface waters and in the lower parts, with the rivers turning into bodies with much polluted water. There is usually an increase in pollution as
there is no reduction in known pollutants such as domestic and industrial waste water, irregular garbage reservoirs, fertilizers and medicines
used in agriculture. It is these factors that can cause pollution in groundwater other than surface waters. Particularly in the permeable zone,
super-city waters in urban centres and surrounding areas can be poured down with rain and melting snow waters to pollute underground waters.
Duzce has become a water basin to meet Istanbul's water needs due to its rich water resources and the construction of the Melen Dam for this
purpose. Due to these characteristics, Duzce Plain was declared as a protected area on January 21, 2017 (accordance to the Official Gazette
numbered 29955). In this study, the data obtained from soil investigation reports in Duzce were examined in terms of soil properties and water
pollution-related permeability. For this purpose, soil investigation reports of 42 drilling wells were examined, and engineering properties of
investigated soils and permeability were evaluated in terms of water pollution. According to the results obtained, the soil at the points examined
were ranked from the highest permeability to the lowest in terms of permeability properties, and the sections where the risk of contamination of
ground water was high were determined, and a risk map was established.

Keywords: Energy efficiency; Heat insulation; Housing; Insulation Costs.

1. INTRODUCTION

141 large plains throughout the country have been designated as protected areas by the official gazette number 29955 dated
January 21, 2017, with high potential for agricultural production, rapid loss of land and land degradation due to various reasons
such as erosion, pollution. In this context, Duzce Plain was taken under official protection. The most important reason why the
Duzce plain is taken under protection is that Istanbul's drinking water needs will be met with a large amount of Duzce plain. For
this reason, contamination in Duzce plain was evaluated in terms of Contamination of ground waters, Liquid wastes and Potential
environmental problems.

1.1 Liquid Wastes

As it is about the air pollution of Duzce, it is also very high in terms of water pollution. Population and industry density,
inadequacy of infrastructure, inadequacy of treatment facilities in particular, irregular urbanization, irregular storage of solid
wastes, air pollution, agricultural fertilization and disinfection creating pollution both in surface waters and in rich groundwater
reserves in Duzce. Surface waters are divided into four quality classes as high quality, less polluted, contaminated and highly
polluted water in terms of pollution status. The largest sources of contaminants in the waters are household and industrial waste
fluids that are used and deteriorated. Water is defined as the wastewater that has changed since its use by humans and has been
left in the receiving environment. As is the case throughout Turkey, in Duzce, rivers and streams are mostly used as the receiving
environment for wastewater. Thus, rivers with increased pollution load reach the sea or the lake. The waters of the Duzce basin
are collected and poured into the Black Sea with the Great Melen River. The Efteni Lake and the Hasanlar dam are also used as
the receiving environment for pollution in the environment. Drinking water will be provided to Istanbul with the dam built on the
Great Melen River. This situation made it necessary to protect surface and underground waters of Duzce plain from pollution and
Duzce plain was officially protected. With this project, it is planned to meet Istanbul's drinking and utility water requirements by
2040 (dsi.gov.tr, 2002). According to the Water Pollution Control Regulation, the absolute protection area of the strip 300 m wide
from the maximum water level of the drinking water reservoirs, the strip short distance protection area 700 m wide from this

1Duzce University, Faculty of Art Design and Architecture, Arch. Dep, Duzce, Turkey, ercanozgan@duzce.edu.tr
2Duzce University, Duzce Vocational Higher School, Structure Department, Duzce, Turkey, tuncaykap@duzce.edu.tr
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border, the 1000 m wide strip middle protection area, the remaining part of the water collection basin is defined as a long distance
protection area. Due to the high potential of pollution, systematic and continuous measurements should be made on the pollution
of streams (surface waters) in Duzce and measures should be taken accordingly. On the upstream (upstream) side, class I, very
clean waters become increasingly polluted IV. Class (very polluted water). Not only the rivers but also the Hasanlar dam and the
Efteni Lake are polluted. When Little Melen comes to the Hasanlar dam, it is class I, and when it comes to Efteni Lake, IV. Class.
Today Aksu and Ugur water are poured into Efteni lake and polluted but most of the pollution is due to the Little Melen. The
pollution of the waters continues due to lack of sewerage and rain water sub-structures in residential areas or inadequacy of
existing sub-structures.

1.2 Potential Environmental Problems in Duzce Insulation

There is a potential for increasing environmental pollution in the Duzce plain and its surroundings where most of the population
lives in Duzce. Increases in air pollution may occur in excess of the limit values due to reasons such as being surrounded by high
mountains, lack of good circulation of air, presence of pollution-producing company, heavy traffic, fuels used for heating, lack of
required heat insulation factor in buildings, population and industrial growth . Surveys of water pollution show that there is
pollution in surface waters, the quality of the streams in the lower parts 1V. quality (very dirty water). There is usually an increase,
as there is no significant reduction in sources such as household waste water and industrial waste water, irregular garbage dumps,
agricultural fertilizers and medicines, polluted air, which are known pollutants. These factors can also cause pollution in
groundwater other than surface waters. In particular, the surface waters in urban centers and surrounding areas can penetrate the
permeable ground with rain and melt snow waters and pollute the ground waters. However, the present situation is unknown
because there is no investigation of pollution in groundwater in Duzce plain with rich reservoir of groundwater.If no measures are
taken, pollution will increase in rivers; this pollution will increase pollution in Efteni lake and sea water. The only treatment plant
that treats household wastewaters in Duzce Plain is the biological treatment plant in the center. It is estimated that this facility
becomes inadequate due to permanent residences added to the system after the earthquake. The elimination of deficiencies in
treatment facilities, regularization of landfills, keeping air pollution below the limit and the main ways of reducing and preventing
water pollution are more important in Duzce. In particular, the density of the population in the plain where the Duzce Center is
located, air pollution may increase due to the presence of a large part of the existing industry and the surrounding area of the plain
being surrounded by high mountains.Unless adequate capacity and properly operating treatment facilities are installed,
contamination of surface and groundwater may increase due to household and industrial waste water left untreated, unregulated
solid waste landfills, agricultural manure and drug use. In the absence of these problems, if the treatment plants are not built, it
will be inevitable to increase the water pollution only due to population increase. As it is to this day, in order to meet the
increasing demand of housing in Duzce and the demands of the land of new industrial establishments 1V and preferably, instead
of the upper classes, | and 1l the use of class agricultural land can be expected. Due to seismicity, the construction of buildings
with maximum four floors in Duzce plain instead of multi-storey buildings will increase the use of agricultural land for non-
agricultural purposes.

1.3 Duzce Water Basin

Duzce has become one of the most important water resources of Istanbul with the "Melen water" project. Approximately 67% of
the water collected from the Melen Dam and the Duzce basin, which is constructed on the melen water, is transmitted to Istanbul.
Within the scope of the project, a 105 km long pipeline was laid between Melen Stream and Istanbul. The incoming water was
transferred to Yesilcay system in Sile Agva and then transferred to Yavuz Selim Treatment Plant. 700,000 m® of water a day is
given to Istanbul from the Melen River. The total volume of 14 reservoirs operating in Istanbul is 877 million m?. The Melen Dam
corresponds to 80% of the dams that feed Istanbul with a water volume of 694 million m®. The small Melen Stream, which
collects the waters of the eastern side of the city center and has Hasanlar Dam on it, is poured into the lake of Efteni. Other
streams pouring into the lake; Asar, Aksu, Ugur, Sigirlik, Samandere and Torque merge with the lake and come out with the name
of the Great Melen. The Melen river reaches the Black Sea after taking the Lahna stream from Kocaali. The dam is 7 km far from
where the Melen River flows into the Black Sea. All the waters of Duzce plain combine at Efteni Lake to form the Melen River.

2. MATERIAL AND METHOD
2.1 Material

In this study, the data from the soil investigation reports obtained from 42 drilling wells were examined and the relations between
these parameters and the permeability properties of the ground were analyzed. Examined soil parameters; Plastic limit, plasticity
index, water content, soil bearing coefficient, SPT-N values, modulus of sub grade reaction, allowable bearing capacity of the
ground and permeability. The soil properties of the wells were compared and evaluated. The locations of the wells examined and
their permeability values are shown below (Figure 1).
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Figure 1.The locations of the wells examined and their permeability values.

2.2 Method

From some of the floor survey reports made in Duzce; Liquid limit, plastic limit, plasticity index, water content, modulus of sub
grade reaction, SPT-N values, settlement values of the ground, allowable bearing capacity of the ground and calculated
permeability values were determined for 42 wells and these data were tabulated. The permeability values of the soils can be
determined by field and laboratory experiments as well as by various relationships. The permeability values of the examined soils
were calculated by the relation given by Allen Hazen, depending on the average grain diameter, and they were used together with
other parameters. Ground parameters and calculated permeability values for each well are shown in the generated tables.
Descriptive statistical values of all data obtained are calculated and presented in a summary table. Correlation analysis was
performed with the aim of determining the relationships between the soil properties that have been made into a table and the
relationships among all the parameters were determined and tabulated. In terms of permeability, the same and different drilling
wells are shown in groups.

3. PERMEABILITIES OF SOILS

The soil is a void environment and the gaps are connected to each other. The water can flow either through the interstices (moving
underground water conditions, flow conditions), as well as in stationary (stagnant water) conditions in the voids of the ground
environment. Darcy (1856) showed that in laminar flow conditions, the velocity in a saturated watery environment is proportional
to the hydraulic gradient. Groundwater flows are usually laminar (with low velocity). If a soil sample of L length, A cross section,
is subjected to a water level difference of h1-h2, the Darcy Law can be written as follows.

v=ki or g=VA v=g/A sobecause q=Aki

The v-velocity in the correlation is the filter speed (flow rate), which is the average imaginary velocity that is named by
considering the flow of water in all directions of the A-section of the ground. In reality, water does not flow at every point of the
floor, but flows through a part of the space between the particles, with the velocity of the leak (actual velocity) vs. However, the
definition of speed in this way is suitable for studying water currents. The following relation is given between the leakage speed
and the filter speed.

vfilter = n.vs
“n” is the porosity of the soil, and n<I, the filter speed is less than the leak rate vf <vs.

“k” is the coefficient of permeability of the soil, which reflects the waterproof property of the ground and is of a velocity size
(m/s). The hydraulic gradient (between two points on the water current), “i” is defined as follows.

- Difference in water levels _ h;—h, Ah

Lenght of flow L L
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Hydraulic slope, i, is dimensionless. g, is the flow rate and specifies the amount of water passing through a section (section
perpendicular to the direction of flow) (m3/s etc.). Depending on the nature of the water flow, the position of the L may be
horizontal, vertical, oblique and the like.
3.1 Factors Affecting Permeability in Soil
The permeability coefficient, k, mainly depends on the following factors:
a)Dependent on the average grain diameter of the substrate, roughly proportional to the
square of grain diameter. Allen Hazen (1892) gave the following link; k :CDlzo k (m/s), D10 (mm): Effective particle diameter
of soil. C, is a coefficient about 10000.
b)k, Depends on the ratio of the voids to the soil and is proportional to the following
expressions of the ratio of the voids.
3 2

e e

e2, ,
1+e 1+e

, loge

c) k, is inversely proportional to the viscosity of the liquid, directly proportional to the unit weight of the void liquid (water).
Muscat (1937) defines a general term for absolute or physical permeability (kp), which is independent of the properties of the
voids fluid and depends only on the physical state of the void medium:

Physical permeability kp = k Isu unit of kp is m2 etc.
Vsu
k: permeability coefficient for water (m/s etc.) (Permeability coefficient)
: Viscosity of liquid (kNs/m2 etc.),
: Unit weight of liquid (kN/m3 etc.).

It is important that the viscosity change with temperature, while the temperature change of the water unit weight can be neglected.
d) It depends on the arrangement of the granules on the ground; the "k" may be different depending on the same voids, the
different arrangement of the ground grains (ground formation or compaction etc.). Otherwise, the same soil can have different
permeability coefficients in horizontal and vertical directions.

3.2 Determination of Permeability Coefficient in Soils

The soils have different permeability coefficients under natural conditions and current conditions. These permeability coefficients
also represent permeability states of the soils. Accordingly, the soils are very permeable, permeable, less permeable, very little
permeable or impermeable soil. In general, soil types, permeability coefficients and permeability conditions are shown below

(Table 1).

Table 1. Soil types, permeability coefficients and permeability conditions

Soil types k, m/s Permeability conditions
Gravel >10" very permeable
Sand 10%-10° permeable
Silty 10°-107 less permeable
Clay <107 very little permeable or impermeable soil

The permeability of the soil can be determined in various experiments in the laboratory or in situ. Experiments that can be done in
laboratory and field are shown below (Figure 1).
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Figure 2. Laboratory, field and other methods used in determining k.

3.2.1. Determination of Permeability by Laboratory Experiments
3.2.1.1 Constant Level Permeability Test

Water coming from a fixed water reservoir is collected in a volume-partitioned container, passing through the soil sample. After a
stable flow is obtained, the amount of water (AQ) collected at the container is determined in a certain time (At). In the transparent

pipes (piezometer pipes) connected to the bottom, top and middle parts of the soil sample, the water levels are observed, read,
recorded. "K" is calculated from Darcy's Law (Figure 2).

<«<Water

T5-1305

r"._[l_[L Over Flow

T5-1308

A Vacuum Pump
16l s TGE-3505
._)
TGG-2015

(Other Option: TGE-3570)

LGraduated Glass Cylinder
! TGG-1020

Figure 3. Constant level permeability test
Permeability coefficient; A-B, B-C or A-C, The experiment is preferably repeated averaging for different constant levels.

q _AQ  Ahg oAby Ah,.

=— 0= ) IAB_—I v Isc= | ) iac = |
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3.2.1.2 Falling Level Permeability Experiment

The water that is filled into the upper pipe flows out through the floor. After the steady flow is obtained; the permeability
coefficient of the ground is calculated from the water heights at the beginning and end of the experiment, the elapsed time and the
cross-sectional areas (Figure 3).

Cross-scctional

arca = a
Water level at beginning of test ——= 54 I
Standpipe ——
|
S R & i
Mhg
AR
Water level at end of test —» | T‘
.'1)'1'] -
f v \ Cross-sectional
= area=A
A R
N 7 b
N [
N # 27
) JoCseil i ML
Graduated v PRI 7
cylinder N % B e
b Y ) %
]
NIRRT AN,

Drain holes

Figure 4. Falling level permeability experiment

When the water level in the pipe is h; at At time, decrease the water level in the pipe by Ah, According to Darcy Law,

h. t
2 1 h
_&zgh_adthkﬂ and —a %:Ax_kj'dt then k:%m_l
0

At At dt L S hoL At, h,

q =
a: The cross-sectional area of the upper tube (glass tube, hose),
L: length of sample,
t1: time of experiment,
h1: Initial water height,
h2: Water height at the end of t1 time,

The test is preferably repeated with different diameter pipes, different initial heights and different test times, and the average value
for k is calculated.

3.2.2 Determination Of Permeability By Field Experiments
3.2.2.1 Pulling Water From The Ground In Free Aquifer
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Figure 5. Determination of permeability by pulling water from the ground in free aquifer

Let us consider a section with a radius r from the center of the well. The Darcy Law is written for this section and if it is

integrated,;
dnh dh dh “ K

i= — ~— Darcy law, g=Aki=27rhk — and qj.g = 27[kjhdh
dS dr dr r r hy

qin(r, /1)
k= ———2 =2
”(hzz - hlz)

3.2.2.2 Pulling Water From The Ground In Pressurized Aquifer

Similar to the opening of the well by pulling a constant g, after the steady state has been achieved, water levels in the observation
wells are measured (Figure 5).
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Figure 6. Determination of the permeability in pressurized aquifer
Let us consider a section with a radius r from the center of the well. The Darcy Law is written for this section and if it is integrated;

r-2

Zdr " f In?

q[—= Zﬂkbjdh k= L
ST 4 2zb(h, —h,)

3.2.2.3 ByGiving Water To The Ground

Water is sent to the floor with fixed or falling levels from the bottom of a drilling well or from the side of a certain uncoated
length of the drilling hole using seals. From the test results, empirical relations (Cedergren, 1969), the permeability coefficient of
the ground is calculated. Permeability experiments with water are divided into two parts: Open end experiments and Packer

experiments (Figure 6).

o~ e
Manometer
o=tz Yy}
h plug pressure @
water
? 2r4 2rd " 2r
b i e =ty | h
YASD h VASDH
—_ = = - ? 3
-
—_— —_— —F I
! e 100 — e i 104 — g X —
™ e B l'\ f’;\ i T0r r’l
B permeable ¢ . —_—
layer
a-UWL no b-UWL yes c-UWL no d-UwWL yes

Figure 7 Open end experiments

In the open end experiments, water is sent from the end of a pipe to the ground to a fixed level ground (Figure 6). The fixed flow
rate sent to the ground is measured. The permeability coefficient of the ground is calculated by the empirical relation below.

k= g
5.5rh

In packer experiments, a fixed level of water is sent from the sides of a certain length of the uncoated or perforated coating of a
borehole to the ground (Figure 7).

h: Difference in water levels, g: Constant flow, r: Inner radius of the pipe.
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Figure 8 Packer experiments scheme

A certain length is provided by a single or double plug (sealing element). The constant of the supplied water is measured. The
permeability coefficient of the ground is determined by the following empirical relations.

k= Llogh
2z Lh r

3.2.2.4 Moving Groundwater Condition

If the groundwater is moving, two wells open in the flow direction (Figure 8). From the first well, salt, painted material,
radioactive isotope etc. are given. Their arrival time (At) to the second well is measured in the second well. If the soil's porosity is
n, k is calculated as follows.

S7"\'@,\1.iu.n,u.|

NV  NL/At  LPn

i Ah/L  AtAh

Figure 9. Moving groundwater condition
3.3.3 Calculation of Permeability with Various Relationships
Permeability values of soils can be determined by field and laboratory studies as well as by various relations. The relationships are

given by the ratio of the void space (e) and the effective grain diameter (D10). Permeability values of soils can also be calculated
depending on the Consolidation test results. From these;

. Hazen (1911); k= c*(D10)2 c: coefficinet, )

. Terzaghi; k=200*e2*(D10)2 D10: Effective particle diameter (mm)

. Das (1997); k=C*(e3/1+e) e: the ratio of the void,

. Form consolidation test results; yw: Water unit volume weight
k=yw*mv*cv mv: Volumetric compression coefficient

cv: Consolidation coefficient.
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4. ANALYSIS OF DATA
4.1 Descriptive Statistics

Descriptive statistical values of soil properties obtained from soil investigation reports are shown below (Table 2).

Table2. Descriptive statistics for properties of soils

Mean Std.
N Range Min. Max. Sum Variance
Mean Std. Error Deviation
LL 68 34,30 23,70 58,00 2969,70 43,67 1,02674 8,466 71,686
PL 68 13,90 13,10 27,00 1454,60 21,39 ,37949 3,129 9,793
Pl 68 34,90 3,10 38,00 1512,00 22,23 ,88531 7,300 53,296
Water
97 34,35 2,27 36,62 1745,23 17,99 ,80126 7,891 62,275
content

Coefficient of

subgrade 84 | 3603,71 | 583,00 | 4186,71 103921,54 1237,16 84,34182 773,005 | 597537,559

reaction
SPT-Nort 212 993 7 1000 10950 51,65 5,052 73,562 5411,385
Dyo 44 5,43 ,07 5,50 33,12 75 ,16785 1,113 1,240
Settlement 53 2,35 ,46 2,81 92,34 1,74 ,09484 ,690 ATT
Min. Bearing
66 9,63 ,80 10,43 193,26 2,92 ,22449 1,823 3,326
capacity
Max. Bearing
9 2,85 2,75 5,60 33,53 3,72 ,36709 1,101 1,213
capacity
Permeability | 44 [ ,30245 [ ,00005 ,1296 ,78245 ,017 ,00808 ,053 ,003

Several permeability calculations were made in some wells and the average permeability was obtained in these wells and 44
permeability data were obtained. However, permeability calculations could not be made in these wells because some of the wells
could not reach the permeability calculation. The results are tabulated in Table 4.3 in Section 4.3.

4.2 Correlation Analysis

Correlation analysis was performed in order to determine the relationship levels of the examined soil properties and also to
determine the permeability relations of all parameters and the results are shown below (Table 3).
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Table3. Correlation coefficients between soil properties

Ses| 3 = | g g z

- 3T <= > [ = 52 =

1 _ — L 2 8 c < =] e @ 'S D 'S 8

3 a a S = S o8 Z A k] 0 s [ 3

=8 |§5%| & g | €5 | 58 £

s”"g| o @ = s &

LL 1 53" 937 .18 45" .25 53 .10 06 -,62 37

PL 537 1 19 ,18 -,01 23 59 23 -,07 73 49

Pl 18 18 13 1 ,00 -,26" -,29 18 -,10 -,70 - 42"
Water content ,18 18 13 1 ,00 -,26 -,29 18 -,10 -,70 42

Coefficient of sub
d tion (K " - -
grade reaction (k) | g 01 | 48 00 1 25 | -63 | -56 92 @ -59
SPT Nort 25 23 18 -,26" 25 1 -,07 -,34 38 957 -,00
D10 ,53 .59 .39 -,29 -,63 -,07 1 ,66 - 74 -1,00" 95
Settlement .10 23 01 18 -56" -34 66 1 767 32 55
Min.Bearing | 56 | o7 | 09 | -10 | 92" | 38 | 74 | -767 | 1 | 997 | -66
capacity

Max. Bearing ) gt ) a L I a . a0
capacity 62 73 86 70 : 95 1,00 . .99 1 1,00

Permeability ,37 49 24 42 -,59 -,00 947 55 -,66 -1,00" 1

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
4.3 Permeability Values of Drilling Wells

The permeability values of the drilling wells are calculated with Hazen [(k = ¢ * (D10) 2] and the results are tabulated. However,
since some drilling wells do not provide the necessary data. The permeability coefficients were not calculated in these wells. The
calculated values are shown below (Table 4).

Table4. Well numbers, permeability values and permeability situation.

Well Permeability Permeability Well Permeability Permeability Well Permeability Permeability

No (K) Situation No (K) Situation No (k) Situation

1 0,00925 Permeable 15 0,00032 Permeable 29 X X

’ 0,00499 Permeable 16 0,00037 Permeable 30 0,00012 Less permeable
3 0,00472 Permeable 17 0,00498 Permeable 31 0,00032 Permeable

4 0,10609 Very permeable 18 0,00535 Permeable 32 X X

5 0,00050 Permeable 19 0,00102 Permeable 33 X X

6 0,00477 Permeable 20 0,00015 Permeable 34 X X

7 0,01917 Permeable 21 0,00057 Permeable 35 X X

8 0,01105 Permeable 2 X X 36 X X

9 0,00373 Permeable 23 X X 37 0,00005 Less permeable
10 0,04625 Permeable 24 X X 38 0,160 Very permeable
1 0,12960 Very permeable 25 0,00006 Less permeable 39 0,00038 Permeable
12 0,00029 Permeable 26 X X 40 0,00006 Less permeable
13 0,00136 Permeable 97 X X 41 0,01283 Permeable
14 0,00459 Permeable 28 X X 42 0,00722 Permeable

5. CONCLUSIONS AND RECOMMENDATIONS

In this study, which is designed as an approach to determine soil properties and soil permeability of Duzce plain, The data
obtained from the results of soil drilling were used and the permeability values of the ground were calculated according to these
data. The results obtained are as follows. According to this;
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e According to the Water Pollution Control Regulation, the absolute protection area of the strip 300 m wide from the
maximum water level of the drinking water reservoirs, the strip short distance protection area 700 m wide from this
border, The 1000 m width strip medium distance protection area is defined here and the remaining part of the water
collection basin is defined as the long distance protection area.

e  Duzce plain was officially declared a protected area on January 21, 2017 because Istanbul's drinking water supply was
met with a considerable amount of Duzce plains.

e In Duzce, not only the rivers but also the Hasanlar dam and Efteni Lake are polluted. When Little Melen comes to
Hasanlar dam, it is in the 1st class, when it comes to Efteni Lake Class IV qualification has gained.

e  Aksu and Ugur Creek, which are poured into Efteni Lake in Duzce, are also contaminated to a certain extent, but most of
the pollution is caused by Little Melen.

e 700,000 m® of water a day is given to Istanbul from the Melen River. The total volume of 14 reservoirs operating in
Istanbul is 877 million m®. The Melen Dam corresponds to 80% of the dams that feed Istanbul with a water volume of
694 million m?.

e It has been determined that the minimum water content is 2.27% and the maximum water content is 36.62%.
Coefficient of sub grade reaction (k) changes between 583 t/m® and 4186,7 t/m°, the SPT-Nayerage Value changes between
7 and 100, the effective soil particle diameter Dy, value changes between 0.07 and 5.5, It was found that the settlement
value of soil changed between 0.46 cm and 2.81 cm.

e  The permeability of the ground examined ranged from 0,00005 m/s to 0,3025 m/s, While the minimum bearing capacity
values were found to vary between 0.8 kg/cm? and 6.46 kg/cm?.

e As a result of this analyzes made, there are positive medium-level relationship between the permeability and LL, PL,
settlement and effective soil particle diameters. It was found that there was a very high positive correlation between the
effective grain diameter and permeability with 0.95.

e As a result of the analyzes made there are negative direction medium-level relations with permeability and PI, water
content, bearing capacity, and coefficient of sub grade reaction (k).

e To determine the areas such as new residential areas, industrial, commercial, residential areas to be built in Duzce plain
and to take into account the permeability properties of the ground in terms of zoning studies, It is evaluated that possible
water pollution can be prevented by certain measures in case of selection according to soil properties with low or high
permeability.

e Itis evaluated that similar studies can be made with more experiments and more analyzes, especially micro area studies
can contribute to prevention of environmental pollution, underground and surface water pollution.
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Abstract

This work aims to proof that the Single-Ended Travelling Wave (TW) Fault Location Detection Method has batter accuracy then the Impedance
Based Method for High Voltage (HV) Transmission Lines. Real fault data taken from Patnos Substation in Agri (Turkey) for 154 kV Patnos-
Ercis Transmission line is considered. The fault is modelled in MATLAB-SIMILINK to apply the TW Method.

Keywords: Fault Location, Transmission line, Travelling Wave, Wavelet Transform.

1. INTRODUCTION

Locating fault in Transmission Lines is vital for reliable, sustainable and efficient delivery of electrical energy. Faults occurred in
Transmission lines may cause long power outages. Fault location accuracy in transmission lines affect the consumed time for
clearing the fault by maintenance crew. The accuracy in impedance based methods is limited by factors like fault resistance, load
flow and compensated lines etc. An example of +1% error in fault location for a 500 km line means the maintenance crew have to
search the fault within 5 km span of the line. This means approximately 30 towers.

|(Actual Location —Computed Location )l .

% Error = | | 100 (1)

Total Line lengt h

Proactive Relays are used to locate line faults in transmission system. The methods used to locate fault in these relays can be
either impedance based (Distance Relay) or Traveling Wave (TW) based. TW based algorithms use high-frequency (10 kHz -
600 kHz) transients occurred during fault [1]. TW propagate along the transmission line with a velocity near the speed of light.
The propagation initiate at the same time with the fault and it is reflected by every discontinuity. In the case of transmission line
fault, substations in each side of the line and fault location are discontinuities. The difference of arrival times of first and second
TWs to the relay at the substation is extracted from overall fault (current or voltage) signal by means of signal processing
methods like wavelet transform [2] or deviation method [3]. Difference of these extracted times is used in calculation of fault
location. Since Single-Ended Method require data only from one side of the line, time synchronization of the relays at each side
of line is not required. This leads cost-reduction in positioning fault location for transmission lines.This study shows how to
compute fault location with Single-Ended Travelling Wave Fault Location Method using wavelet transform by means of
simulating a real fault occurred in the transmission line in MATLAB-SIMULINK.

2. MATERIALS AND METHODS

2.1 Location Detection Methods for HV Transmission Lines Faults

Common fault location methods can be categorized as impedance based methods [4] and travelling wave based methods [5]. Also
fault location methods can be classified as single-ended and double-ended [6]. Single-ended methods use data from single end of
the line. Double-ended method use data from both side of the line. Due to this Double-ended methods need time synchronization
of both end data. Impedance-based methods have lower accuracy and less cost compared to TW-based ones. Single-end methods
have lower accuracy and less cost compared to double-end ones. TW based methods need supplemental logic to classify fault
type and locate fault for all fault types [7].
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2.2 Travelling Waves in HV Transmission Lines

Abnormalities like A fault, a lightning strike, opening or closing the circuit breaker etc. causes high-frequency (10kHz to
600kHz) voltage and current transients moving towards both ends of the line. These transients called Traveling Waves (TW).
TWs propagate along the line with the velocity near the speed of light, 300.000 km/s.

OO

Figure 1. Travelling Waves in case of transmission line fault

TW propagation initiate at the same time with the abnormality. This first wave is called incident TW. At every discontinuity
point, that is a high impedance point wave is divided three parts: some reflected back, some is transmitted through the point and
some is absorbed by the point. In the case of transmission line fault, busbars at each side of the line and fault point are
discontinuities. Figure 2 shows how travelling waves be formed due to a fault occurred in the line, also called Bewley's lattice
diagram [8].
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Time m<¢-m Time
Figure 2. Bewley's lattice diagram showing incident TWs.

2.3 Single-end TW Fault Location Method

A fault occurred in the point m, in Figure 2, causes TW moving towards both ends of the line. L and R are line ends. t,;and tg; are
successive reflection times of the TWs reaching corresponding end of the line. Fault location can be calculated by using arrival
times of indecent TW and the first reflected TW to the same. Fault location calculated by:

m= (tLZ;tLl) ‘v @)
and

—_1 3
vet ®

where:  m: fault point (km)
t;o, t;q : arrival times of first reflected and incident TW respectively (s)
v : velocity of TW propagation (km/s)
L : Unit line inductance (H/km)
C : Unit line capacitance (F/km).

2.4 Case Study

Real fault data taken from Line Distance Protection Relays at Patnos Substation in Agri for 154 kV Patnos-Ercis Line (in Turkey)
is considered. The fault is modelled in MATLAB-SIMILINK to apply the Single-Ended TW Method. Phase B to Ground fault
(B-G) occurred in December 2, 2016 is examined. Line length is 46,587 km and fully transposed. First 5,281 km is double circuit
with 795 MCM DRAKE conductor and the rest is single circuit with 477 MCM HAWK conductor Fault occurred at 7,31 km
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from Patnos. The cause was the broken insulator. SEL 421, as Distance Relay, is used for line protection in Patnos Substation.
The Relay computed distance for the fault as 5,38 km. The output of the relay is given in Figure 4.
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Figure 4. Relay Output for the Fault

2.5Line Parameters

Line parameters are obtained by using ‘Powergui Compute RLC Line Parameters Tool” (MATLAB), conductor type and
measurements of the tower type. Ground resistivity is neglected. 154 kV Patnos-Ercis Transmission Line parameters are given in
Table 1.

Table 6. 154 kV Patnos-Ercis Transmission Line parameters

Single Circuit Section Double Circuit Section
Parameter Positive Seq. Zero Seq. Positive Seq. Zero Seq. Zero Seq. Mutual
R (Ohms/km) 0.12046 0.14231 0.71534 0.8777 0.16236
L (H/km) 0.0013977 0.0022224 0.0012629 0.0038516 0.0022446
C (F/km) 8.5138e-09 6.1677e-09 9.4507e-09 5.534e-09 -1.8159e-09

2.6 MATLAB-SIMULINK Simulation of the Fault

The simulation is created in MATLAB- SIMILINK using Simscape Power Systems Tool. The simulation is shown in Figure 5.
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Figure 5. SIMULINK Model of the Fault in December 2, 2016

“Patnos” and “Ercis” sources represent busbars at each side of the line. Source impedance is driven from Three Phase Short
Circuit Parameters. The parameters are taken from TEIAS (Turkish Electricity Transmission Corporation). The simulation lasts
for 200 ms. The fault is programed from 100" ms to 150" ms. Sampling Rate is 2.048 MHz. Fault resistance is chosen as 40
ohms; 20 for arc resistance and 20 for tower resistance and tower footing. Distributed line Model is used. The line divided to
sections according to double circuit line section and actual fault location. Base voltage is 154 kV and base power is 100 MVA. In
real applications of TW methods Current Transformer (CT) output is used to compute fault location because of their better
frequency responses compared to Capacitance Voltage Transformer (CVT) [9]. That is way current waves are chosen for further
computations.Since we do not need load impedance for the method, the load flow is not involved in the SIMULINK model. The
method is independent from load flow and that makes the method more useful compered to impedance based ones. Figure 5
shows simulation output for the fault.
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Time (seconds)

Figure 6. Simulation output for the Fault in December 2, 2016

2.7 Modal Transform

In three phase transmission lines, the travelling waves are coupled and a single wave velocity does not exist. In order to
implement the method in three phase systems, the phase domain signals are first decomposed into their modal components using
Clarke's Transformation [10]. This transformation is also make simulation more efficient since we do not establish any
transposition in the model. The Clarke components calculated with reference to Phase A work well for AG and BC faults but will
not work optimally for other fault types. In order to cover all fault types, we use three sets of Clarke components with reference
to Phase A, Phase B, and Phase C:
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a and B components are called aerial-mode components, 0 component is called zero-mode component. a—mode of the signal is
chosen for further computations and the wave velocity can be calculated as:

1 1
= JI1C;  V0.0013977-8.5138e—09

Ve = 289888,7059 km/s @

where L, and C, are positive sequence unit inductance (H/km) and the capacitance (F/km) of the line respectively.

2.8 Wavelet Transformation

In signal processing, Wavelet transform helps to obtain frequency-time resolution of any signal. In other words, it gives us which
high frequency component at which time period. Since we know that the TWSs in the transmission line has relatively high
frequencies of 10 kHz to 600 kHz then the system frequency of 50 Hz and we need to estimate the arrival times of TWs to the
end of the line; wavelet can be a proper choice for our application. We use Discrete Wavelet Transform function (dwt) with
Daubechies mother wavelet db2 [11]. DWT decomposes original signal into approximation coefficients that is a convolution of
the signal with low pass filter and detail coefficients that is a convolution of the signal with high pass filter. The sample number
of the signal is lowered by ratio of 2 with each filtering operation. This is called downsampling. Figure 6 shows block diagram of
dwt for first level.

low-pass downsample  approximation coefs|

= +

high-pass downsample detail coefs

W here Convolve with filter X

l P Keep the even indexed elements

(We call this operation downsampling)

Figure 7. Block diagram of dwt for first level

Mathematical expression for dwt is [12]:

Wy s(mn) = 22 3 s (k2™ — ) @®)

Where, W is dwt, m is scale parameter, n is time shift parameter, 1 is mother wavelet and s is the signal.16384 points of the a-
mode signal are extracted from overall signal starting just before fault time (100" ms.). This is approximately half period of the
current signal. Since the sampling period is 2,048 MHz. Since 16384 can be written as 2¢, where i is an integer, the signal can be
processed for wavelet transform.Figure 8 shows discrete wavelet transforms of the fault signal measured at Patnos side. First one
is a-mode of the signal, second is approximation coefficients, and last one is detail coefficients. Observe that the sudden change
in the signal can be seen in the detail coefficients with the exact same time.



INTERNATIONAL CONFERENCE ON

SUSTAINABLE DEVELOPMENT

19 - 23 April 2017, Sarajevo

alpha-Mode of the Fault Signal
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Figure 8. Dwt of the Fault Signal at Patnos Side

3. RESULTS

By wavelet transform we can obtain the difference of arrival times of incident TW and first reflected TW. The peaks in Detail
Coefficients of first level DWT represent sudden changes in the signal. The difference of sample number of first peak and second
opposite polarity peak gives us the time difference of arrival times of incident TW and first reflected TW. The fault location
expression with a-mode velocity for downsampled detail coefficients:

m:(Pz—Pl)';—: €)
where m is fault location, p; is sample number of first peak with highest amplitude, p, is sample number of second peak with

opposite polarity than p;, v, is wave propagation velocity in km/s and f; is sampling rate in Hz.Figure 9 shows first peaks with
sample numbers at each side.
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Figure 9. p; and p, and their sample numbers in detail coefficients
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The fault distance can be computed as:

Ve _ (480 — 42g). 2808887059

A 2048000 o0

Since the fault occurred at the tower, the actual location can be obtained by construction list of the line. Actual fault location is
7,31 km from Patnos Substation. The percentage error of the computed location is:

m=(p; —p1)-

(7,36 —7,31)
% ETToTcomputed = 63587 | 100 =0,1%
And the percentage error of Distance Relays:
(7,31-15,38)
% ETT0TRelay (Patnos ) = 263587 | 100 = 4,14%
Maximum error with the TW Method:
v, 100

WETTOT00 = =~ 0,15% = 70 meters

Z_fs line lenght

4. CONCLUSION

The error of distance relay is 1930 meters, where the error of simulating same fault with Single-Ended TW Method is 50 meters.
Although Patnos-Ercis HV Transmission line is a short line, 46,587 km, the method has significantly better accuracy than the
Distance Relay.
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Transmission Line Fault Location: Accuracy Analysis
of Distance Relay and Travelling Wave Method

Sabir Rustemli?, Zeki llcihan® and Mustafa Akdag®

Abstract

This work aims to proof that the Double-Ended Travelling Wave (TW) Fault Location Detection Method has batter accuracy then the Impedance
Based Method for High Voltage (HV) Transmission Lines. Real fault data taken from Line Distance Protection Relays at the both side of 154 kV
Tatvan-Mus Line (in Turkey) is considered. The fault is modelled in MATLAB-SIMILINK to apply the TW Method.

Keywords: Fault Location, Transmission line, Travelling Wave, Wavelet Transform.

1. INTRODUCTION

Locating fault in Transmission Lines is vital for reliable, sustainable and efficient delivery of electrical energy. Faults occurred in
Transmission lines may cause long power outages. Fault location accuracy in transmission lines affect the consumed time for
clearing the fault by maintenance crew. The accuracy in impedance based methods is limited by factors like fault resistance, load
flow and compensated lines etc. An example of +1% error in fault location for a 500 km line means the maintenance crew have to
search the fault within 5 km span of the line. This means approximately 30 towers.

|(Actual Location —Computed Location )l

% Error = | | 100 (1)

Total Line lengt h

Proactive Relays are used to locate line faults in transmission system. The methods used to locate fault in these relays can be
either impedance based (Distance Relay) or Traveling Wave (TW) based. TW based algorithms use high-frequency (10 kHz - 600
kHz) transients occurred during fault [1]. TW propagate along the transmission line with a velocity near the speed of light. The
propagation initiate at the same time with the fault and it is reflected by every discontinuity. In the case of transmission line fault,
substations in each side of the line and fault location are discontinuities. The arrival time of first TW to the relay at each side of
the line is extracted from overall fault (current or voltage) signal by means of signal processing methods like wavelet transform
[2] or deviation method [3]. Difference of these extracted times is used in calculation of fault location. Since Double-Ended
method require data from both side of the line, time synchronization of the relays at each side of line is necessary. Time
synchronization established by means of GPS modules. The method is most accurate among all fault location methods.This study
shows how to compute fault location with Double-Ended Travelling Wave Fault Location Method using wavelet transform by
means of simulating a real fault occurred in the transmission line in MATLAB-SIMULINK.

2. MATERIALS AND METHODS

2.1 Location Detection Methods for HV Transmission Lines Faults

Common fault location methods can be categorized as impedance based methods [4] and travelling wave based methods [5]. Also
fault location methods can be classified as single-ended and double-ended [6]. Single-ended methods use data from single end of
the line. Double-ended method use data from both side of the line. Due to this Double-ended methods need time synchronization
of both end data. Impedance-based methods have lower accuracy and less cost compared to TW-based ones. Single-end methods
have lower accuracy and less cost compared to double-end ones. TW based methods need supplemental logic to classify fault type
and locate fault for all fault types [7].

2.2 Travelling Waves in HV Transmission Lines

Abnormalities like A fault, a lightning strike, opening or closing the circuit breaker etc. causes high-frequency (10kHz to 600kHz)
voltage and current transients moving towards both ends of the line. These transients called Traveling Waves (TW). TWSs
propagate along the line with the velocity near the speed of light, 300.000 km/s.

"Bitlis Eren University, Vocational School of Technical Sciences, Bitlis, Turkey, zilcihan@beu.edu.tr

2Corresponding author: Bitlis Eren University, Department of Electrical and Electronics Engineering, Bitlis, Turkey,
makdag@beu.edu.trsrustemli@beu.edu.tr

114



INTERNATIONAL CONFERENCE ON
‘ S D SUSTAINABLE DEVELOPMENT

19 - 23 April 2017, Sarajevo

=0

Figure 1. Travelling Waves in case of transmission line fault

TW propagation initiate at the same time with the abnormality. This first wave is called incident TW. At every discontinuity
point, that is a high impedance point wave is divided three parts: some reflected back, some is transmitted through the point and
some is absorbed by the point. In the case of transmission line fault, busbars at each side of the line and fault point are
discontinuities. Figure 2 shows how travelling waves be formed due to a fault occurred in the line, also called Bewley's lattice
diagram [8].

m
-

R

t
=
Time Time

Figure 2. Bewley's lattice diagram showing incident TWs.

2.3 Double-end TW Fault Location Method

A fault occurred in the point m, in Figure 2, causes TWs moving towards both ends of the line. L and R are line ends. t, and t are
incident times of the TWs reaching corresponding end of the line. Fault location can be computed by using arrival time of
indecent TWSs to both side of the line. Fault location calculated by:

m=%-[{’+(tL—tR)-v] ()]
and
v = ®)

where: ¢ : line length
m: fault point (km)
t; , tg :arrival times of Incident TWSs respectively (s)
v : velocity of TW propagation (km/s)
L : Unit line inductance (H/km)
C : Unit line capacitance (F/km)

2.4 Case Study

Real fault data taken from Line Distance Protection Relays at the both side of 154 kV Tatvan-Mus Line (in Turkey) is considered.
The fault is modelled in MATLAB-SIMILINK to apply the Double-Ended TW Method. Phase C to Ground fault (C-G) occurred
in March 3, 2017 is examined. Line length is 71,3357 km and fully transposed. The line is single circuit with 477 MCM HAWK
conductor. Fault occurred at 9,8157 km from Mus. Stork nest caused short circuit between Phase C and the Tower. Distance
Relay at Tatvan Substation gave the fault distance as 62,65 km, and 10,15 km at Mus Substation.
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Figure 3. The Fault in March 3, 2017

2.5 Line Parameters

Line parameters are obtained by using ‘Powergui Compute RLC Line Parameters Tool’ (MATLAB), conductor type and
measurements of the tower type. Ground resistivity is neglected. 154 kV Tatvan-Mus Transmission Line parameters are given in

Table 1.
Table 7. 154 kV Tatvan-Mus Transmission Line parameters
Parameter Positive Seq. Zero Seq.
R (Ohms/km) 0.12046 0.14231
L (H/km) 0.0013977 0.0022224
C (F/km) 8.5138e-09 6.1677e-09

2.6 MATLAB-SIMULINK Simulation of the Fault

The simulation is created in MATLAB- SIMILINK using Simscape Power Systems Tool. The simulation is shown in Figure 4.

A A a + — a A A
w\}—@M B B b b B BJmLM,L@—U\
c c c ——— ' —— c c
Tatvan Three-Phase Section 1 Section 2 Three-Phase Mus
Measurement Measurementl
2 g
<@o

Fault \

abc
/ﬁnl—'| CurrentT |

abcto To Workspace

Discrete, Alpha-Beta-Zero CRef
s = 4883007 s, Vabe l:l
v et
U

Voltage Current abcto To Workspace 1
Alpha-Beta-Zero CRef1

Figure 4. SIMULINK Model of the Fault in March 3, 2017

“Tatvan” and “Mus” sources represent busbars at each side of the line. Source impedance is driven from Three Phase Short
Circuit Parameters. The parameters are taken from TEIAS (Turkish Electricity Transmission Corporation). The simulation lasts
for 200 ms. The fault is programed from 100" ms to 150" ms. Sampling Rate is 2.048 MHz. Fault resistance is chosen as 40
ohms; 20 for arc resistance and 20 for tower resistance and tower footing. Distributed line Model is used. The line divided to
section according to actual fault location. Base voltage is 154 kV and base power is 100 MVA. In real applications of TW
methods Current Transformer (CT) output is used to compute fault location because of their better frequency responses compared
to Capacitance Voltage Transformer (CVT) [9]. That is way current waves are chosen for further computations.Since we do not
need load impedance for the method, the load flow is not involved in the SIMULINK model. The method is independent from
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CSD

load flow and that makes the method more useful compered to impedance based ones. Figure 5 shows simulation output for the
fault.

Signal measured from Tatvan Source

Phase A

Cureent (pu)

Time
Signal Measured from Mus Source

{

o Time o o
Figure 5. Simulation output for the Fault in March 3, 2017

2.7 Modal Transform

In three phase transmission lines, the travelling waves are coupled and a single wave velocity does not exist. In order to
implement the method in three phase systems, the phase domain signals are first decomposed into their modal components using
Clarke's Transformation [10]. This transformation is also make simulation more efficient since we do not establish any
transposition in the model. The Clarke components calculated with reference to Phase A work well for AG and BC faults but will
not work optimally for other fault types. In order to cover all fault types, we use three sets of Clarke components with reference to
Phase A, Phase B, and Phase C:

(2] 12 -1 —17[]
#=3l0 v3 —3||ls @)
17 R S N U 1 A
(1G] -1 2 —19[h]
Bl=3[-v3 0 v3||ls 5)
1] 1 1 11l
(1G] -1 -1 2][l]
I§ =§\/§ -3 olli (6)
V13 I S G U 0

a and B components are called aerial-mode components, 0 component is called zero-mode component. o—mode of the signal is
chosen for further computations and the wave velocity can be calculated as:

1 1
~ JI;C; V00013977 -8.5138e—09

Ve = 289888,7059 km/s @

where L, and C; are positive sequence unit inductance (H/km) and the capacitance (F/km) of the line respectively.

2.8 Wavelet Transformation

In signal processing, Wavelet transform helps to obtain frequency-time resolution of any signal. In other words, it gives us which
high frequency component at which time period. Since we know that the TWs in the transmission line has relatively high
frequencies of 10 kHz to 600 kHz then the system frequency of 50 Hz and we need to estimate the arrival times of TWs to the end
of the line; wavelet can be a proper choice for our application. We use Discrete Wavelet Transform function (dwt) with
Daubechies mother wavelet db2 [11]. DWT decomposes original signal into approximation coefficients that is a convolution of
the signal with low pass filter and detail coefficients that is a convolution of the signal with high pass filter. The sample number
of the signal is lowered by ratio of 2 with each filtering operation. This is called downsampling. Figure 6 shows block diagram of
dwt for first level.
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Figure 6. Block diagram of dwt for first level

Mathematical expression for dwt is [12]:

Wy s(m,m) = 22 3 s(p(k2™ — ) @®)

Where, W is dwt, m is scale parameter, n is time shift parameter, 1y is mother wavelet and s is the signal.16384 points of the a-
mode signal are extracted from overall signal starting just before fault time (100" ms.). This is approximately half period of the
current signal. Since the sampling period is 2,048 MHz. Since 16384 can be written as 2¢, where i is an integer, the signal can be
processed for wavelet transform.Figure 7 and 8 show discrete wavelet transforms of fault signals measured at Mus side and
Tatvan side respectively. First one is a-mode of the signal, second is approximation coefficients, and last one is detail coefficients.
Observe that the sudden change in the signal can be seen in the detail coefficients with the exact same time.
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Figure 7. Dwt of the Fault Signal at Mus Side
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alpha-Mode of the Fault Signal at Tatvan Side
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Figure 8. Dwt of the Fault Signal at Tatvan Side

By wavelet transform we can obtain the difference of arrival times of incident TWs. The peaks in Detail Coefficients of first level
DWTs represent sudden changes in the signal. The difference of sample numbers of first peaks gives us the difference of arrival
times of incident TWs. The fault location expression with a-mode velocity for downsampled detail coefficients:

£ a
ng*‘(PL‘PR)'% ©9)
where ¢ is line length, m is fault location, p; is sample number of first peak for the L side signal py is sample number of first

peak for the R side signal v, is wave propagation velocity in km/s and f; is sampling rate in Hz.Figure 9 shows first peaks with
sample numbers at each side.
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Figure 9. First peaks with sample numbers in detail coefficients

The fault distance can be computed as:

= f _ Vo _ 71,3357 _ .289888,7059
m=g+ (L —pr) 3 =5 + (620 —437) - —rrr— = 61,57 km from Tatvan
and

=t _ Ve _ 71,3357 _ | 289888,7059 _
m=3+ (L —pr) 7 ==+ (437~ 620) - = 7oer= = 9,76 km from Mus.

Since the fault occurred at the tower, the actual location can be obtained by construction list of the line. Actual fault location is
61,52 km from Tatvan Substation. The percentage error of the computed location is:

71,3357

(61,57 — 61,52)
% Errorcomputed = W -100 =0,07%
And the percentage error of Distance Relays:
(10,15 -19,76)
% ETT0TRetay (Mus) = |57 3355 - 100 = 0,54%

(62,65 — 61,52)

% ErrorRelay (Tatvan) = 713357

=100 = 1,58%

Maximum error with Double-Ended TW Method:

100

va
%E a7
HETT 0T 2f, line lenght

~ 0,1% = 70 meters

4. Conclusion

The minimum error of distance relay is 390 meters with the relay located at Mus Substation, where the error of simulating same
fault with Double-Ended TW Method is 50 meters. Although, the benefits of the method may not be seen with short lines like
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Tatvan-Mus line, it can be seen that the method has a considerable benefit with long lines over 250 km. It can be concluded by the
work that Double ended TW Fault Location Method has significantly more accurate than the Impedance Based Method.
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Spatial Traces of Cultural Identity in Different
Regions of Anatolia-Turkey

Selma Celikyay*

Abstract

Throughout the history, there are a lot of factors giving form to settlements and buildings. While geography and geology have an impact on the
form of settlements, climate and natural conditions determine building materials and building techniques. But culture is the major factor not only
shaping urban form but also designing architecture. On one hand, social and traditional life take shape from culture, on the other hand, life
styles shape architectural styles of buildings. Therefore, architecture is one of the important indicators of cultural footprints and cultural identity
in the settlements. Turkey is a country which is full of architectural traces of different socio-cultural structures in Anatolia. As tangible evidences
regarding life style of community and social life in the past, architectural styles of the buildings in both urban and rural areas vary from region
to region. The aim of this paper to demonstrate these architectural samples as spatial traces based on cultural life in different regions of Anatolia
and to emphasize their spatial characteristics from socio-cultural sustainability point of view.

Keywords: Anatolia, culture, heritage, space, traditional architecture.

1. INTRODUCTION

Throughout the history, all human settlements in the world were shaped under the effects of various factors. These factors divided
to two major groups are natural and cultural factors. Geography, topography, geology and climate create natural characteristics
and conditions of an area, and also guide to shaping of the certain form of settlements. In addition to these natural factors, culture
as the second major factor is of great significance on shaping of settlement texture and namely on designing architecture.Scientists
stated different approaches about the relation between culture and space. Shennan, on one hand commented culture as “spatial
variation in human ways of life” [1], on the other hand he stated that “cultures cannot be considers as historical actors since they
are not real entities” [1].Bonnemaison emphasized that “cultural differences can only be adequately understood when placed in
their geographical context” [2]. All these comments show that although culture cannot be real entity, the most significant
component to create “the space” on the geographical context is “culture”. Culture definitely cannot be isolated from geography.
However, geography describes physical and environmental characteristics of a land and surroundings on an area. Dynamic factor
taking advantage from geography and shaping selected land to be settled and creating building tradition and spaces is culture.
Historical settlements and historical environments are full of spatial traces shaped by culture, which contains tradition, religion
and life styles, by beside of natural factors. Tangible or intangible historical heritages that we can see or cannot see in some
settlements and cities are cultural properties to evidence of cultural identity. As emphasized by Kern, “some cultural
developments were directly inspired by new technology” [3] in the cities. Nevertheless, future inspirations can include and sustain
cultural dimension of the space. Components to make cities the centre of modernity are not only buildings but also philosophy,
science, art and music [4]. In addition to these components, historical buildings and historical urban fabric, which demonstrate
characteristics of civilization in a period of time, have to live and to be protected.Cultural properties have wide range of
discovered archaeological finds and standing samples of traditional architecture which are used by household. In Anatolia, almost
every settlement has archaeological sites, urban site or historical site. The amount of these historical and cultural properties, which
some of them are in the ground and some is on the ground, demonstrates the historical and cultural heritage richness of
Anatolia.Streets and districts which preserved their harmonic spatial organizations and architectural integrity same as in ancient
times have been called as “urban site” [5].Urban sites are like open museums full of historical and cultural components.
Traditional houses in every city are spatial evidencesof cultural identity. Their architectural styles and details tell us about culture
in their age. Therefore, traditional architectural samples as visible and tangible documents on cultural identities of communities
and settlements.

2. MATERIAL AND METHOD

Traditional architectural samples from seven geographical regions (Figure 1) of Turkey are main materials of this research. Their
photographs definitively demonstrate their structures and architectural styles. In addition to photographs, according to the
information taken from scientific resource, have been consisted in analyzing of spatial characteristics in Anatolia.
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Figure 1.Seven geographical regions in Anatolia-Turkey [6].
The method of this research can be entitled with three topics;

e Data collection
e Reading of spatial characteristics and analysis
e  Conclusions

Obtained data by means of the photographs and information from scientific resources about traditional architecture of selected
cities in seven regions of Anatolia were analyzed. Characteristics, differences and similarities in traditional architecture in
different regions were emphasized.

3. SPATIAL CHARACTERISTICS IN ANATOLIA

~ =

Figure 2. (a) Archaeological site in Cayonu[8] (b)Archaeological site in Asikli Hoyuk [9]

Archaeological digs testify to the fact that Anatolia was the place of the first human settlements (Cayonu and Asikli Hoyuk) being
constructed in the world approximately 10-12.000 years ago [7]. From the past up today, Anatolia has been full of the traces
regarding to several civilizations lived in different period. Last of them was Ottoman period shaping architecture in Anatolia.
Today, the origin of “Turkish Houses” is based on not only Ottoman period but also traces to building tradition in Cayonu and
Asikli Hoyuk in ancient times (Figure 2). When constructional characteristics of traditional houses have been investigated, it has
been understood that as the method of providing ventilation current, a space between ground and ground floor had been created.
Furthermore, this constructional custom based on the houses in the first human settlements has been comprehended (Figure
2).Settlements in Anatolia were shaped depending on traditions, regional data, natural and social conditions. The reflection of
community life has been clearly seen on the formation of urban and rural architecture. Tradition, custom and religion were major
factors which produced a philosophy of life [10]. Traditional settlements in Anatolia have similarities from planning principles and
spatial organizations point of view. Regional characteristics determined of dispersed or compact texture of the settlements. There
was simplicity in everything [10]. Ordinary and nature compatible form is dominant on traditional settlements. Function was the
first principle in building and