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SUMMARY 
 

Today, humankind’s damage to the environment has reached a level that cannot be 
compensated. While the consumption in every sector is increasing rapidly, the production 
meeting that is also increasing, hence, the damage is greatening. 

The procurement stage of construction projects has great importance in order to implement 
harmless or less harmless projects, to reduce energy consumption and to rise energy 
efficiency. It is possible to make environmental friendly productions with specifications.   

According to the results of the study, energy consumption for heating of the university 
building examined can be reduced by 25% as well as the energy expense and the amount of 
CO2 emitted from the building can be reduced by 25%  even with a standard thermal 
insulation as a result of a successful green procurement. 
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1 INTRODUCTION  
 

Green consideration in all sectors has come to the fore within the last decades. The 

environmental issue has been shifted from an attitude of “survival” to “responsibility”. Due to 

its generating tremendous amounts of waste and its consuming natural resources, the building 

sector was identified as major harmful sector. (Ofori, 1992). 

The rise of awareness to the environmental issues among public opinion forced all sectors to 

be more aware to environmental problems and make them responsible for their projects. 

Consruction sector also effected from this thought to make developments through sustainable 

solutions such as reduce energy consumption and increasing the use of renewable energy 

sources 

    

1.1 Background 

 

Natural resources are being consumed at a rate faster than their replenishment. The building 

sector, of which the construction industry is a large part, is in Sweden nick-named the ‘ 40% 

sector’ since it is set responsible for approximately 40% of the total energy use, 40% of 

generated man-made waste, and 40% of the total material use (The Ecocycle Council of the 

Building Sector, 2003; CIB, 1999). According to data published by the United Nations 

Environment Programme, the construction sector accounts for 30–40% of global energy use 

(UNEP, 2007). However the view indicates that it is crucial for the community to take green 

considerations and thus sustainable opinions into account in construction sector. The research 

community of construction sustainability has slowly shifted its focus from solely 

environmental issues and assessment methods, through questions such as energy savings and 

material productivity, to a more holistic view of sustainability including aspects of 

environmental, economic and social development, the triple bottom-line (Persson, 2009). Yet 

the construction sector has a tendency to resist changes on principals towards sustainability 

due to its complex and fragmented being. There are many barriers keeping clients and 
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managers from implementing sustainable solutions. Lack of proactive sustainable measures, 

conflicts in real and perceived costs and insufficient implementation expertise are some of 

those barriers. (Persson, 2009). 

Clients have defined their requirements obviously through specifications at the procurement 

stage of a project, both in the private and public sectors. By specifying the requirements, 

clients and consultants can ensure the environmental friendly being of products and 

workmanship to be implemented (Lam et al., 2009). In the case that the green or 

environmentally thinking is possessed while purchasing goods, works or services in 

construction sector public and private organizations can make suppliers improve themselves 

towards green as well as improve their own green performance in the construction process. 

Herein public organizations initiate green procurement in the sector, thus influencing private 

organizations to improve themselves in this way (Varnas et al., 2009). 

 

Moreover, the use of assessment and evaluation tools (e.g EIA, LCA, LCC) facilitates to 

control and evaluate implementations regarding sustainability and triple bottom line. Most of 

these are focused on environmental assessment and economic evaluation.  

In this study, the terms “green” and “environmental” are used by referring to previous 

research; Environmental Consideration in Procurement of Construction Contracts: Current 

Practice, Problems and Opportunities in Green Procurement in the Swedish Construction 

Industry (Varnas et al., 2009), Green procurement in Norway; A Survey of Practices at the 

Municipal and County Level (Michelsen and Boer, 2009), Building Green Perspectives on 

Environmental Management in Construction (Gluch, 2005).    

 

1.2 Aim 

 

In this study, the main research question is: 

How effective is thermal insulation work with regards to environmental and economical 

perspective? 
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Alongside this research question, the issues will be gone through are: 

• The concept of sustainability in construction sector in environmental perspective, 

• The necessity of applying green thinking and consequently sustainability into public 

procurement, 

• The role of green public procurement. 

 

1.3 Research method 

 

A comprehensive literature research was carried out to have enough knowledge and opinion 

about how the research community’s development is related to the subject. Articles, books, 

local and regional standards and handbooks about the subjects, sustainability, procurement 

and green procurement were researched. 

 Then a case study regarding a part of construction activities, thermal insulation, was carried 

out to support the environmental and economical idea of the paper. A procurement of thermal 

insulation work by a public institution, Yildiz Technical University, was investigated in the 

cases of economical and environmental results. The building was examined and every part 

related to the work was controlled. The information about building which contains its current 

situation and the situation before the thermal insulation application is obtained from the 

people who were responsible for the building and the university’s renovation and 

maintenance. Also the natural gas bills information was obtained from the natural gas delivery 

corporation of Istanbul in order to reach actual natural gas consumption and heating costs.  
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2 THEORETICAL REVIEW  

 

A comprehensive theoretical review which consists of green procurement, green public 
procurement, environmental assessment and sustainability in construction sector topics was 
done. 

 

2.1 Green Procurement 

 

Green procurement is the way of purchasing environmental friendly; which means 

sustainable; materials, services or products (whole building). A well-managed green 

procurement; where the needs are defined, technical specifications are written, evaluation 

procedures are decided, ensures the green requirements on the material/service/product to be 

purchased. It is the only and necessary tool for the clients to make sure how the construction 

process will be carried out in a green and sustainable way, how green equipments and 

materials will be used or  how green the building will be (ICLEI).  

 

2.1.1 Differences between Procurement Methods 

     

“Traditional method” (Design-Bid-Build) and “Design-and-Build method” are the two most 

common procurement methods in construction projects (Cooke, 2009). In “Traditional 

method” of procurement, designs are theoretically done before appointing a contractor which 

causes no contractor involvement on design. In this case, it may be easier for a public client 

with the environmental purposes to state green demands clearly on the project according to 

the structure of the method. In the other most common way of doing procurement “Design-

and-Build” contracts, contractors, which often seem senseless about environmental issues and 

make much of time and money, take part in pre-construction stages; design, procurement. 

Therefore there can be more problems in the “Design-and-Build method” than “Traditional 

method” while design and procurement are built up in construction industry (Hamza, 2009). 
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2.1.2 Specifications and Preferences 

 

In a publication of ICLEI_ Local Governments of Sustainability (The Procura+ Manual: A 

Guide to Cost-Effective Sustainable Public Procurement), it is clearly stated that WHERE and 

HOW to put WHAT sort of specifications into procurement process in order to make it 

sustainable and green.  

EU Public Procurement Directives define the guidelines for procurement for purchases of 

which amount is above a threshold in the EU. For the rest of all which are below the 

threshold, National procurement law is to be complied. And also the principles of European 

Commission Treaty (concerning non discrimination, equal treatment, so on) are to be obeyed 

by anyone regardless of the size of contract during the procurement. (ICLEI) 

The main sections, where environmental criteria can be introduced in tender documents, are 

defined by the Procurement Directives as follows: 

1. The subject matter of the contract; 

2. The technical specifications for the product/work/service; 

3. The selection criteria for candidates; 

4. The contract award criteria; 

5. The contract performance clauses (ICLEI; The Procura+ Manual: A Guide to Cost-

Effective Sustainable Public Procurement; 21) 

Stating the environmental considerations in the subject matter is an effective way while 

conducting the procurement process. In order to make your wish towards green procurement 

transparent, environmental requirements in your tendering have to be included in the subject 

matter. They also need to be placed in technical specifications or award criteria as well. 

However introducing them in the subject matter obviously shows your will of buying green to 

potential bidders (ICLEI). 

When it comes to explore green specifications among technical specifications of product or 

work or service, it is reasonable to go through whether the product/work/service has an 
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ecolabel or fulfil an environmental technical standard, performance or functional requirement 

of what is demanded, in the process method (ICLEI),  

While selecting criteria for tenderers, there are two types of criteria that green considerations 

can be specified. One of them is the exclusion criteria which are about excluding some 

candidates for some faults they did before. For instance, there can be some companies which 

have been condemned for an environmental crime. The other one is the technical capacity 

criteria. If the environmental risk is at a high level in a project, it is needed to look for 

previous experiences of tenderers on the project concerning more environmental issues 

(ICLEI),  

The stage of awarding a contract concerns choosing appropriate offer by referring the 

compliance of all offers through the technical specifications and some other parameters. 

Environmental criteria added in this stage are useful when the cost and availability of 

services/products is not clear. It will be expensive up to the what extent you are willing to 

give importance to environmental products/services. However introducing the environmental 

award criteria provide decision-makers to have a choice of greener products/services than 

ones specified in the technical specifications (ICLEI). 

 Environmental criteria can also be introduced in the contract performance clauses which are 

related to the manner in which a contract is conducted. For instance, a clause for building 

project pointing out that the contractor have to comply an EMS (Environmental Management 

System) can increase the environmental performance in the contract (ICLEI).  

 

2.1.3 Obstacles and Difficulties 
 

A number of companies and organizations work with the green matters in construction sector 

and they faced with some obstacles and difficulties when it comes to work with green further. 

It is defined in the study of Varnäs et al. that: 

“1. the actors within the sector do not believe that there is a green market, a view that hinders 

green innovations; 

2. insufficient cooperation between the parties in the building process; 
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3. there is no monitoring of the environmental goals or it is inadequate, which decreases the 

motivation to work towards these goals; 

4. the actors in the sector believe that legislation will solve the environmental problems, a 

view that leads to increased bureaucracy; 

5. the idea that banks have little or no influence on the companies’ environmental work 

results in the environmental issues being treated as a cost burden; and 

6. there is often no cooperation with academia and environmental organisations or it is 

insufficient.” (Varnäs et al, 2009; 1215) 

 

And also in the study of Michelsen and Boer, which is centered on green procurement in 

public, it is pointed out that the green demands of purchasers are not perceived at the same 

level by the suppliers. 

The Swedish Environmental Management Council points out that achieving a creative 

improvement for green in the construction sector relates directly to environmental preferences 

as evaluation criteria. However, the actors of the construction sector in Sweden apply those 

preferences in procurement generally as “basic environmental requirements”. They merely 

tend to avoid use of products including harmful substances. Some of those preferences 

applied in the construction sector have certain lines for purchasers to possess Environmental 

Management System (EMS), waste management, handling of chemical products and so on. 

However when it comes to use of EMS criteria in procurement, it comes up that some 

companies have only good documentation in accordance with EMS whereas some companies 

truly ensure the requirements of EMS. For this reason, it is hard to distinguish those 

companies whether they perform correctly or not (Varnäs et al., 2009). In a research done in 

the UK  

Despite the energy use and saving are regarded as ones of the most important environmental 

aspect, it is not always represented among environmental criteria in procurement stage of 

buildings. As their initial cost, the buildings designed environmentally may be more 

expensive than regular conventional buildings. However when the life-cycle cost is taken into 

account, it can be seen that environmental friendly building and conventional building have 
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the same cost range but the environmental one has additionally an advantageous of being less 

harmful to the environment (Varnäs et al., 2009).   

The lacking in monitoring the green requirements makes estimating the effects of green 

procurement difficult. Maybe simple green criteria such as energy saving can be seen and 

followed up during the project or after that; however it is hard to monitor total green 

effectiveness of a building. The problem with insufficient monitoring is also related to limited 

environmental data as well as its high costs. Lack of environmental data is one of the most 

common barriers to green procurement as lack of data is among all engineering issues (Varnäs 

et al., 2009). Varnäs proposes approaches to deal with that problem: 

1. a single issue approach, where just one criterion is used; 

2. a life-cycle approach, involving calculation of the environmental impacts; 

3. use of eco-labels and guidebooks; and 

4. purchasing from suppliers who apply certain environmental management measures 

(Varnäs et al., 2009; 1216) 

 

Moreover use of environmental management system and decision support tools can help the 

green procurement process. But those tools have to be developed further as Gluch and Varnäs 

pointed out in their researches. 

Availability of green products comes up as a serious problem for green procurement (Varnäs 

et al., 2009). For instance, at the beginning of a construction project, which is conducted in 

one of the developing countries, some specifications regarding use of some materials or 

heating system shall be put forward at the procurement stage. Although both client and 

contractor intent to implement more green structures in the project, they are not able to carry 

out the procurement in the frame of green perspectives efficiently by the reason that there is a 

lack of green products. The amount and the variety of those products can be increased by the 

authorities’ will by stipulating necessary regulations, standards, so on. 

Many researchers point out that communication and coordination; within the organizations of 

client and supplier, between client and supplier, are also other factors related to green 



 

 

9 

 

considerations in construction. For instance, in a study concerning sustainable construction 

made by Gilkinson et al., they emphasize that fixing the problems which are related to 

discrepancies between design and site situation and hence poor communicating takes too 

much time and causes additional cost. Non conformance in a trade being carried out on site 

needs adjustments on plans then productions stops until the elements of supply chain handle 

the problem and change designs with a process of an architect such as visiting the site, going 

back to the drawing board then having a meeting client or structural engineer. Not to affect 

the whole project duration, most of the times that kind of problems are started to be fixed 

referring to the expertise of practitioners before renewed plans arrive the site. And when the 

renewed plans which are so different from applied one come, new changes need to be made. 

Hence, beside delays which affect following trades and whole project and additional cost, loss 

of materials and energy consumption appear in a direct relation with green considerations.     

 

2.1.4 Factors Affecting Implementation 

 

In the study of Lam et al. , the factors, which is affecting implementation of green 

specifications in construction projects, are put together mainly under five topics; 

(1)stakeholder involvement, (2)leadership and responsibility, (3)principles and techniques, 

(4)reliability and quality of green specification, (5)guide and benchmarking system. 

It is pointed out that the different ideas from each of the stakeholders cause disputes in 

construction projects. Those various ideas should be incorporated in order to have efficient 

preparation of green specifications. However, existance of different ideas on an issue means 

that there is enthusiasm of stakeholders. So top managers and stakeholders should built up 

green specifications together to enable stakeholder involvement (Lam et al., 2010) 

One of the most significant factors according to Lam is responsibility and leadership of the 

stakeholders for green specifications to be added. Objectives concerning issues like energy 

saving, pollution control in construction activities can be embodied in contracts if the process 

is managed by leaders well. Professional leaders should always be aware of welfare of public 

and avoid disputes of interests. Likewise they should be open-minded against new products 

and processes. When it comes to use of new green technologies or products in a project, 
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uncertainty and risk appear while specifying. Many professionals avoid using new products 

which are regarded as green or sustainable for the reason that they do not want to take risk on 

a product which is not known well in the sector. However, the actors in leader position will 

have more responsibilities on green specifying and hence the use of products mentioned as 

soon as the risk anxiety is reduced (Lam et al., 2010).  

The purpose of using new techniques in conventional construction projects is reducing the 

pollution or more efficient work or meeting requirements of legislation or reducing cost. 

Afterwards willingness may be an important effect to preparation of green specification, 

which has been initialized by the stipulation of high directives such as the EU according to 

new green technologies and their advance. Also the assessment tools for environmental 

impacts, energy and material waste can be regarded as a technique to aid creating green 

specification. Although public and private organizations in Swedish construction sector apply 

green preferences, assessing the effectiveness comes up as a difficulty due to green indicators 

and baseline data are lacking (Varnäs et al., 2009). It is difficult to evaluate the construction 

process in green impacts according to the Swedish clients. Therefore clients need assistance 

while carrying out tender evaluation and also in the evaluation of the green impact of 

materials (Varnäs et al., 2009) A number of assessment software such as BEES by Lippiat, 

EMSD by Government of Hong Kong Special Administration Region are available for ones 

carrying out procurement process. Those tools are helpful for option selection as well as 

costing. Hence the result of those tools should set out the main lines of green specifications. 

Life cycle cost assessment is also important while consideration during construction process 

such as the issues energy consumption, material flow, gas emissions as well as after the 

building occupied (Lam et al., 2010). 

In the study of Lam et al., it is also pointed out that the quality and certainty of writing green 

specifications has an importance. Probable ambiguity in green specifications may cause 

disputes and problems between stakeholders. Different interpretations may occur due to the 

ambiguity in specifications. “Clearly defined green characteristics for prescriptive 

specifications (e.g., by stating the maximum allowable content of contaminants in recycle 

aggregates) and verifiable green performance criteria for performance-based specifications 

(e.g., by stating the energy efficiency requirements of lighting installations) should be 

important ingredients for the preparation of green specifications.” (Lam et al., 2010; 656).  
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2.2 Green public procurement 

 

It is crucial to go through the situation and the problems, regarding green purchasing in 

public, to have an opinion about green and sustainability issues in construction industry by the 

reason that public organizations, such as municipalities and counties, are significant 

purchasers within construction contracts in all countries. 

During the last decade, procurement has had a significant influence on environmental friendly 

production beside consumer pressure (Michelsen and Boer, 2009). Green Public Procurement 

is defined as ‘‘the approach by which Public Authorities integrate environmental criteria into 

all stages of their procurement process, thus encouraging the spread of environmental 

technologies and the development of environmentally sound products, by seeking and 

choosing outcomes and solutions that have the least possible impact on the environment 

throughout their whole life cycle.’’ by Bouwer et al. (2005). 

Within the countries which are the parts of the EU, purchasing made by public administration 

should fulfill some requirements from the EU procurement directives. The preferences 

regarding green procurement mentioned in the directives can be put into the projects’ 

procurement stage as mandatory. Those criteria and preferences may become another topic 

beside other criteria: price organization, technique (Varnäs et al., 2009). Since 1980’s many 

policies and programmes regarding green public procurement have been applied by a number 

of countries in the world. Sweden, as its public bodies, has a proportion of 60% on stipulating 

green preferences in their procurement procedures. But the preferences are not specified well 

and in many cases the decisions do not match up the environmental criteria as they are 

presented in tender documents (Varnäs et al., 2009).  

That Norway example below indicates some specific problems and the current situation 

related to green public procurement. 

In the fact that public purchasing amongst OECD member countries has an averagely 

proportion on 15% of GDP, greening in public procurements is crucial in order to put green 

considerations to suppliers’ or contractors’ fundamental way of reaching the objective 



 

 

12 

 

(Michelsen and Boer, 2009). Most of the environmental impacts caused by public are indirect. 

For instance, in Trondheim, Norway; 123,000 tons of CO2 emissions are generated as a result 

of production and use of products and services purchased by municipality. However, the 

proportion of emissions generated directly by the municipality is 6%. Rest of the emissions is 

under the responsibility of suppliers of purchased services and products (Michelsen and Boer, 

2009). Also demands put forward by public purchasers can be model for private sector to 

achieve a sort of market including more sustainable products and services.  

In Norwegian municipalities, it is seen that they have a kind of free will while they create 

their priorities and choose the way of how the work to be done as long as compliance to 

Public Procurement Act is fulfilled. For example, some of those municipalities have their own 

department which is taking care of purchasing, whereas some has such a structure that has 

road construction, building activities, maintenance and so on are undertaken by others. 

Therefore to what degree environmental criteria are taken into consideration is local 

authorities’ decision mostly in Norway (Michelsen and Boer, 2009). And recently green 

demands have been increased in the stage of tender announcements. Whereas in 2004 the 

proportion of putting green requirements was 58% of the calls for tender, in 2005 this 

proportion increased to 66%. So this jump shows that Norway is one of the most successful 

countries according to implementation of green in procurement (Michelsen and Boer, 2009). 

 

   

 

    

 

 

 

  

 Fig. 2.1 A procurement process showing where the green demands can be put 
forward and also where possible misconceptions can occur (Michelsen and 
Boer, 2009; 162) 
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Michelsen and Boer, in their study, find that demands in green consideration from purchasers 

and the implemented work by suppliers are so different. And this is a common result among 

researchers as also Michelsen and Boer found that large municipalities establishes green 

procurement more than the small ones due to the amount of resource the municipalities have. 

And they indicate that the knowledge gap in green procurement can be fixed by the leading of 

national authorities.    

 

2.3 Environmental Assessment 

 

Environmental assessment of what will be built or what will be purchased (material/service) 

acts a crucial part while having decision afterwards putting forward specifications 

accordingly. There many types of assessment tools which provide decision-makers to assess 

projects in environmental perspective.   

 

2.4 Sustainability in Construction Sector 

 

The concept of sustainability has many interpretations such as economical, development type, 

growth. When the expression, “sustainability”, was heard first, it used to have a meaning only 

economically. Mora remarks “a business may be sustainably managed when it allows 

exploitation over indefinitely prolonged time” (Mora, 2007; 1331). Afterwards at the end of 

60’s the concept of sustainability was used to characterize a type of development. It gained 

the definition, “Winwin scenario”, which was embodied in financial profit, no environmental 

damage, contribution to community development by planning sufficiently enough (Persson, 

2009). In a study conducted by Massachusetts Institute of Technology, it was indicated that 

the humankind should have confronted many years ago with the issues that consumption of 

raw materials, limited capacity of the nature to recover from damages by the destructive 

impacts of technology being rapidly developed (Mora, 2007). 

Sustainability concept which is applied to construction sector can be divided into several 

topics in accordance with different interpretations. The sustainability in construction can 
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represent either how sustainable the building process is or how sustainable the constructed 

object is. Furthermore it involves the consumption of raw materials and energy. In other 

words, sustainability in construction can be possible when renewable energy resources and 

renewable materials or recycled materials are used (Mora, 2007). And it can be characterized 

by construction complies with environmental criteria in the way of building, maintaining, 

demolishing when the building comes to the end of its life. 
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-Social 
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-Responsibility 

Fig. 2.2 The main topics whic are included in sustainability (Fernandez-Sanchez, 
2010) 
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Developments in the concept of sustainability have been in a way addressing mainly three 

issues; environmental, economical, social as shown in Figure 1 (Fernández-Sánchez, 2010). 

However, considering economy, social development and ecology as the complementary parts 

of sustainability and the balance between those three parts (Triple bottom-line) has become a 

necessity (Persson, 2009).  

 

 

 

 

 

 

 

 

 

Furthermore, whilst the former meaning of sustainability concept concerning construction 

industry was including the whole process from the stages of pre-construction (pre-design, 

design, procurement), construction to the final product and the stages over product’s 

(building) lifetime; operation, maintenance, refurbishment, reconstruction, demolition and 

recycling; the recent idea is to divide it, i.e. sustainable building and sustainable construction 

in Figure 2 (Persson, 2009).   

 

2.4.1 Green Building 

 

Undoubtedly reaching the goal of green procurement is directly related to design of what is 

wanted to be built. In fact, the building demanded to be procured addresses the sustainable 

buildings, in other words green buildings (GB). The practice of green building aims to fulfill 

     Sustainability 

Sustainable 
building 

Sustainable 
construction 

Fig. 2.3 An approach to express sustainability in construction sector (Persson, 
2009). 
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environmental, economical and social requirement through sustainability, by considering the 

building’s whole life-cycle. 

 

Table 2.1 Impacts of the Building (Environmental Protection Agency) 

Aspects of Built 

Environment:  

Consumption: Environmental 

Effects: 

Ultimate Effects : 

• Siting 

• Design 

• Construction 

• Operation 

• Maintenance 

• Renovation 

• Deconstruction 

• Energy 

• Water 

• Materials 

• Natural 

Resources 

• Waste 

• Air pollution 

• Water pollution 

• Indoor pollution 

• Heat islands 

• Stormwater runoff 

• Noise 

• Harm to Human Health 

• Environment 

Degradation 

• Loss of Resources 

 

The use of environmental friendly materials, applying techniques to reduce energy 

consumption and waste, utilizing rain water, the use of recycling and recycled products indoor 

environmental quality are some of the points in order to design green buildings.  

Beside environmental benefits of green buildings, some economical benefits can be listed as 

follows: 

“1.Reduce operating costs 

 2.Create, expand, and shape markets for green product and services 

 3.Improve occupant productivity 

 4.Optimize life-cycle economic performance” (EPA) 

Moreover social benefits can be obtained as well as environmental and economical 

performance can be maximized while integrating green approach. Some of them are indicated 

by EPA, as follows: 
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“1.Enhance occupant comfort and health 

 2.Heighten aesthetic qualities 

 3.Minimize strain on local infrastructure 

 4.Improve overall quality of life” (EPA) 

 

2.4.2 Greenhouse Gas Emissions   

 

Greenhouse gas (GHG) primarily comprises water vapor, carbon dioxide, methane, nitrous 

oxide and ozone. GHG has a crucial effect on temperature of the Earth. Excessive containing 

of GHG causes increase of temperature however the earth would be colder without GHGs.  

One of the main objectives of green buildings is to mitigate air pollution. Energy need of 

buildings is commonly provided by energy sources which are not renewable (such as 

petroleum, coal, natural gas etc…) and which causes GHG emissions. 

 GHGs are emitted in large amounts once great quantity of energy is consumed while 

manufacturing and transporting of materials to be used for buildings, installing and 

constructing of buildings (Hui Yan et al., 2010). In the EU states, approximately 50% of the 

total energy is consumed by buildings through their life-cycle. In other words approximately 

50% of GHGs released to the atmosphere by all those phases of building’s life-cycle (Hui Yan 

et al., 2010).  

When it comes to the situation in Turkey, the proportions mean worse results in GHGs 

emissions since the share of renewable energy supply is currently 10% of total energy supply 

as shown in Table 2.2 
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Table 2.2 Renewable energy supply in Turkey (K. Kaygusuz, Renewable and Sustainable 
Energy Reviews 13, 2009; 253-270) 

 

 

Table 2.3 Greenhouse gases covered by the Kyoto Protocol (K. Kaygusuz, Renewable and 
Sustainable Energy Reviews 13, 2009; 253-270) 

 

 

The GHG issue was under debate in the Kyoto Conference which was held in December 1997 

by attendings of 160 countries.  The governments attended to the conference decided to get 

their emissions of six GHGs reduced by at least 5% compared with 1990 levels to 2008-2012, 

according to the Kyoto protocol (Kaygusuz,2009). The protocol, which actually is related to 

global warming, defines that CO2 and CO are the main GHGs associated with global 

warming. The antropogenic greenhouse effect caused by CO2 emissions with approximately 
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50%. Besides, methane (CH4), nitricoxide (NO), nitrogendioxide (NO2), nitrous oxide 

(N2O),  sulfur dioxide (SO2), chlorofluorocarbons (CFCs) are also considered as our air 

pollutant contributing global warming(Kaygusuz, 2009).  

Table 2.4 Direct an indirect greenhouse gas emissions in Turkey between 1980 and 2010 (K. 
Kaygusuz, Renewable and Sustainable Energy Reviews 13, 2009; 253-270) 

 

 

CO, CO2, CH4, SO2, NOx are the main emissions, as results of production and use of energy, 

in Turkey contributing the air pollution and global warming (Kaygusuz, 2009). These 

emissions are mostly generated by the combustion of solid and liquid fuels as the combustion 

of those sources is the main way of Turkey’s energy production. However the efforts of the 

country administration through reducing the use of high-sulfur lignite reduced the air 

pollution level (Kaygusuz, 2009).   

 

Fig.  2.1 Reference case of CO2 emissions by sector 
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The CO2 emission share of construction sector and the existing buildings can be obtained 

directly and indirectly in Figure 2.4. Buildings, as their construction phase or their life-cycle, 

cause CO2 emission and their contribution can be linked to electric, residential, transport and 

even industry in Fig.4. For instance a material is manufactured in a factory. Then it is 

transported to a construction site to be used while consuming energy and emitting CO2 exist 

in every phase. After construction, the effect of construction and the final product “building” 

continues its effects to the emissions by its energy consumption.    

 

2.4.3 Passive houses 

 

Energy consumption in buildings used for heating and cooling is very high. Energy cost can 

go down to a minimum level by integrating passive heating and cooling components into 

building design. Passive solar heating and cooling systems, according to the heat requirements 

of the buildings in different climatic conditions is seen as one of the methods that provides the 

most economical way. Generally, the solar energy falling on the roof of the house is higher 

than the amount of total energy consumption in buildings. The use of solar energy falling on 

the roof of this house with great savings in energy can be spent. Passive solar heating and 

cooling systems can be applied to new and existing buildings.   

 

2.4.3.1  Solar energy potential 

 

Turkey, although called sun-belt and regarded as a solar energy-rich region, can not benefit 

from solar energy sufficiently. 2651.5 hours is determined as an annual average sunshine 

hours and the annual solar radiation intensity is determined as the 1344.5 kWh/m2 for Turkey. 

Geographical regions in Turkey according to the average annual intensity of solar radiation 

and sunshine duration were given in Table 2.5 
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Table 2.5 Annual average intensity of solar radiation and sunshine duration for the 
geographical regions of Turkey ( S. Eyigun, O. Guler, Turkey Solar Potential and Viability of 
Solar Photovoltaic Power Plant in Central Anatolia, 2010; 96) 

 

 

When these data are taken into consideration, Turkey is a country rich in solar energy. 

This wealth, with small changes in the design of the building by using passive heating and 

cooling systems, makes energy efficient savings can be made dramatically.  

 

2.4.3.2 Passive building design 
 

The main design parameters affecting the design of passive heating systems, redirection status 

of the building, the building form and optical and thermo physical properties of the shell of 

the building can be considered. 

Geographical Region 

 

Annual Average Solar Radiation 

Intensities (kWh/m2) 

Annual Average Sun Times 

(hours) 

South East Anatolia  

Region 

1491.2 3015.8 

 Mediterranean Region 1452.7 2923.2 

Central Anatolia Region 1432.6 2711.5 

Aegean Region 1406.6 2726.1 

East Anatolia Region 1398.4 2692.5 

Marmara Region 1144.2 2525.7 

Black Sea Region 1086.3 1965.9 
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The effect of solar radiation heating and wind cooling effect varies according to the 

redirection of the building. For this reason, to optimize the beneficial effects of the sun and 

wind, depending on local climatic requirements for the building design phase is necessary to 

determine the most appropriate redirection situation (Özbalta, 2001). 

The building forms are building depth ratio of length of the building, building height, roof 

type and slope of the building as a set of geometric variables. Buildings with different forms 

of the heat losses and gains, it is clear that different. In order to reach least energy 

consumption buildings, building forms should be considered with building shell to determine 

the appropriate values (Özbalta, 2001). 

The building shell includes the elements of the building that separates the internal and 

external environment. The amount of heat gained through solar radiation on the building shell 

depend on optical properties of the shell of the building against solar radiation absorption, 

permeability reflective and the thermo physical properties such as coefficient of conductivity 

and the transparency rate ( ratio of the area of the front window area) (Özbalta, 2001). 

 

2.5 Insulation Materials 

 

Energy conservation of buildings is one of the main problems through sustainability since the 

aim is to create structures consuming less energy and emitting less or no GHGs while heating 

and cooling the indoor air. This topic includes external wall, window, and roof applications 

according to the energy conservation. 

At this point, the way of applying thermal insulation in buildings and the materials used are 

important. There are many systems and materials, currently in use, for applying thermal 

insulation to a building’s roof, walls and ceilings. 

The process that is reducing heat transfer between two media with different temperature is 

called as thermal insulation. The most basic characteristic of heat insulation materials is 

coefficient of heat transmission (λ). Heat transmission coefficient of a material is the amount 

of heat transferred between two parallel surface in 1 hour when the temperature differences is 

1o C and the surface is 1 m2 and unit thickness perpendicular to the field is 1 m. this property 
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determines the properties of thermal insulation material is reduced. According to ISO and 

CEN Standard, materials, with thermal conductivity less than 0.065 W/mK, considered as 

thermal insulation material. Other materials are considered as building materials.  

 

2.5.1 Major Thermal Insulation Materials 

 

In the market, there are many types of materials. It differentiates at different countries and 

climatic conditions. However it is really hard to identify all of these materials. This paper just 

explained some of major thermal insulation materials.  

 

2.5.1.1 Glass Wool 

 

It is reached by melting Silica sand  at high temperatures and adding into a fiber. 

Mattresses and sheets types are available. 

Table 2.6 Glass wool 

Accounted value of thermal conductivity 0,04 W/mK 

Use temperature Max 250 C0 

Density 14-100 kg/m3 

Combustion class A class according to DIN 4102 

Steam diffusion resistance factor 1 

Water absorption 3-10% 

Mechanical strength 1,5-6,5 tons for compressive strength 
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2.5.1.2 Rock Wool 

 

It is reached by melting basalt and diabez stone at high it is became a fiber. 

 

Table 2.7 Rock wool 

Accounted value of thermal conductivity 0,04 W/mK 

Use temperature Max 750 C0 

Density 20-200 kg/m3 

Combustion class A class according to DIN 4102 

Steam diffusion resistance factor 1 

Water absorption 2,5-10% 

Mechanical strength 1,5-6,5 tons for compressive strength 

 

 

2.5.1.3 Extruded Polystyrene Foam (XPS) 

 

XPS sheet is produced as sheets by extruding polystyrene raw material. Because of the  

production technique, it has cells closed which do not allow water to get to other surface. 

 

Table 2.8 XPS 

Accounted value of thermal conductivity 0,028-0,031 W/mK 

Use temperature -50 between 75/80 C0 

Density 25-45 kg/m3 
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2.5.1.4 Expanded Polystyrene Foam (EPS) 

 

EPS is produced with expanding polystyrene as a block and cutting through the sheet. In 

addition, it can also be produced by expanding polystyrene as a plate-shaped mold. 

Table 2.9 EPS 

Accounted value of thermal conductivity 0,04 W/mK 

Use temperature -180 - 70 C0 

Density 15-30 kg/m3 

Combustion class B1 or B2 class according to DIN 4102 

Steam diffusion resistance factor 20-80 

Water absorption 0-5% 

Mechanical strength 5-15 tons for compressive strength 

 

 

2.5.1.5 Polyurethane 

 

Polyurethane is produced by bringing together two separate chemical components. It can be 

used as a plate, sandwich panels and spray method. 

Combustion class B1 class according to DIN 4102 

Steam diffusion resistance factor 80-250 

Water absorption 0-0,5% 

Mechanical strength 10-50 tons for compressive strength 
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Table 2.10 Polyurethane 

Accounted value of thermal conductivity 0,035 W/mK 

Use temperature -200 - 110 C0 

Density 30-40 kg/m3 

Combustion class B1-B2-B3 class according to DIN 4102 

Steam diffusion resistance factor 30-100 

Water absorption 3-5% 

Mechanical strength 10-40 tons for compressive strength 

 

 

2.5.1.6 Sheets of wood shavings 

 

It is produced by compressing wood chips as a plate. 

Table 2.11 Sheets of wood shavings 

Accounted value of thermal conductivity 0,09-0,15 W/mK 

Use temperature Max 110 C0 

Density 360-570 kg/m3 

Combustion class Class 1 class according to BS 476 

Steam diffusion resistance factor 2-5 

Water absorption 10% 

Mechanical strength 20 tons for compressive strength 

 



 

 

27 

 

 

2.5.1.7 Foam Glass 

 

Foam glass is a kind of thermal insulation material which is produced by turning pure molten 
glass and carbon into foam.  

 

Table 2.12 Foam glass 

Accounted value of thermal conductivity 0,052 W/mK 

Use temperature -260 - 430 C0 

Density 100-200 kg/m3 

Combustion class Class 0 class according to BS 476 

Steam diffusion resistance factor 10000 

Water absorption None 

Mechanical strength 48 - 880 tons for compressive strength 

 

 

2.5.1.8 Phenolic Foam 

 

Phenolic foam is made of a phenolic resin composition consisting phenolic resin, blowing 
agent, acid catalyst and inorganic filler.  

 

Table 2.13 Phenolic foam 

Accounted value of thermal conductivity 0,04 W/mK 

Use temperature -180 - 120 C0 

Density 30-35 kg/m3 
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Combustion class Class 1 class according to BS 476 

Steam diffusion resistance factor 10-50 

Water absorption None 

Mechanical strength 10-15 tons for compressive strength 

 

 

 

2.5.1.9 Cork Sheets 

 

Cork sheets are made from natural cork grains. They have the same characteristics with corks 
in their natural state. 

 

Table 2.14 Cork sheets 

Accounted value of thermal conductivity 0,04-0,055 W/mK 

Use temperature 180 - 100 C0 

Density 80-500 kg/m3 

Combustion class Class 3 class according to BS 476 

Steam diffusion resistance factor 10-35 

Water absorption None 

Mechanical strength None 

 

 

 

 



 

 

29 

 

2.6 Natural Gas 

 

Natural gas occurs mainly methane (CH4), and to a lesser percent hydrocarbons such as 

ethane (C4H10) and propane (C3H8). In addition, in the composition of nitrogen (N2), carbon 

dioxide (CO2), hydrogen sulphur (H2S) and helium gasses may be present. However, H2S is a 

harmful component; this component of natural gas is cleaned at production level and pumped 

into the pipeline. Natural gas is colorless and odorless gas. There are some different to natural 

gases. Domestic use alternatives to natural gases are air-gas, LPG and alternatives of it in 

heating use are coal and fuel oil. 

One of the most important features of the natural gas is non-toxic despite of inhalation. 

However, due to reduced oxygen in environment that is sufficient to inhaling, there is danger 

of drowning. Therefore, before deploying to the city by IGDAS gives the scent to gas. Thus, it 

is possible to feel the presence of the gas environment. 

The main properties of natural gases are;  

• It is explosive gases.  

• It is lighter than the air. 

• It is dry gases. 

• It also is environmentally friendly.  

• It doesn’t require storage and preparation.  

• It has high efficiency. 

• It is relatively economical.  

CH4 (g) +2O2 (g) =CO2 (g) +2H2O+891 kJ 

This reaction is a basic form of natural gas combustion reaction. As we said at the above main 

component of the natural gases is CH4. Almost all of energy gain is from combustion of this 

methane gases. As you can see, while 1 g methane gases burn, there exist 891 kJ but the bad 

side of it there exist also almost 1 g CO2. 
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3 CASE STUDY-SUSTAINABILITY IN MICRO LEVEL 

“INSULATION WORK” 

 

In this part of the study, as a micro level sustainability perspective in construction sector, a 

thermal insulation work of an existing public school building and situations after and before 

the insulation work are examined. 

 

Fig. 3.1 A panoramic photo of the building examined in the study 

 

Natural gas is being used for heating and hot water. The quantities of consumed natural gas 

were obtained from the monthly bills recorded by IGDAS( Gas Delivering Incorporated 

Company of Istanbul, Istanbul Gaz Dağıtım Anonim Şirketi).  
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Fig. 3.2 A photo of the building 

 

The building, which is under investigation in this study, is one of the blocks in Maslak 

Campus of Yildiz Technical University in Istanbul. It was built over 30 years ago. It has been 

used for teaching. 

By December 2007, a thermal insulation application in order to increase energy efficiency, 

consisting of 4 cm stropor covering, 0,8 cm coating and coloring, to the external walls of the 

building was completed. 

 

3.1 Architectural specifications 

 

The building under consideration having 11.3 m height, is constituted by 1 normal, 1 entrance 

and 1 basement stories. Other areas as follows: 

• 917 m2 normal floor, 

• 917 m2 entrance floor, 

• 917 m2 basement floor, 

• 151,7m2 total window area, 
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• 11,68 m2 total exit door area, 

• 1136 m2 external wall area ( 284 m2 concrete structure, 852m2 brick) 

The existing windows are double glass PVC. The entrance and the exit doors are made of 

aluminum. They had been already installed. No changes were applied on the windows and the 

doors within the thermal insulation work in 2007. There is no ventilation system in the 

building, thus only heat loss caused by ventilation is natural air change. 

 

3.2 Theoretical calculations of heat losses 

 

The energy consumption for heating in buildings in Istanbul occurs mostly during January, 

February, March, November and December. Thus the calculations are based on the data 

during the period that covers those months in 5 years.     

The symbols and their units used in the calculation to determine heat loss and heating energy 

need are shown in the table below: 

Table 3.1 Symbols and units used 

Symbols Definition Unit 

Q Heating energy need Joule 

H Specific heat loss W/K 

HT Specific heat loss caused by transmission W/K 

HV Specific heat loss caused by ventilation W/K 

A Area m^2 

U Thermo permeability coefficient W/m^2K 

nh Air changing ratio h^-1 

Vh Volume of ventilated air m^3 
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θi Average internal temperature C 

θe Average external temperature C 

η Average use factor for gains - 

φi Average internal gains W 

φs Average external gains W 

r Average shade factor - 

g Conductivity factor against sun power - 

I Average radiation of sun W/m^2 

Fw Adjustment factor for windows - 

R Resistance to heat transmission m^2.K/W 

d Thickness m 

λ Heat transmission value W/m.K 

 

Values, depending on local conditions where the building is placed, are obtained from the 

latest Turkish Standards for Thermal Insulation of Buildings (TS 825, 2008). 

 

General heat loss equation: 

[ ]( ) ( ) (3.1)

(3.2)

(3.3)

0,33 (3.4)

i e i s

T V

T

V h h

Q H t

H H H

H A U

H n V

θ θ η φ φ= × − − × + ×
= +

= ×

= × ×
∑

 

Monthly internal heat gains: 
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, 5 (3.5)i m nAφ ≤ ×  

 

Monthly heat gains from sun: 
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Window areas by directions: 
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51
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I

I
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Table 3.2 Heat gains 

Months 

Heat Gain 

Internal heat Gain Gain from sun power (not passive) Total Gain 

Φi (W) Φs,av (W) Φi+Φs (W) 

November 17282,50 6267,96 23550,46 

December 17282,50 6267,96 23550,46 

January 17282,50 6267,96 23550,46 

February 17282,50 6267,96 23550,46 

March 17282,50 6267,96 23550,46 

    

 

 

 



 

 

35 

 

 

 

3.2.1 Before thermal insulation 

 

Before thermal insulation installation, the layers of the external walls were as in the Fig 3.11 

 

Fig. 3.3 The old external wall layers 

 

The U value of the external wall existing in 2 different forms as concrete and brick, which 

consists of 7 cm coat sections and 25 cm wall section, is determined with regards to the 

equations (3.8), (3.9) as follows: 
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2
,

2
,

1
, (3.8)

(3.9)

1
1,37( / )

0,02 0,05 0,25
0,13 ( ) 0,04

1,6 1,6 0,45

1
3,18( / )

0,02 0,05 0,25
0,13 ( ) 0,04

1,6 1,6 2,5

i e

w brick

w concrete

U
R R R

d
R

U W m K

U W m K

λ

=
+ +

=

= =
+ + + +

= =
+ + + +

 

The external wall with concrete has 284 m2 surface area on the building. The one with brick 

has a surface area of 852m2 as shown below: 

2
,

2
,

852

284

w brick

w concrete

A m

A m

=

=
  

Other U values and their surface areas needed for the calculation: 

2 2

2 2

2 2

2 2

3 / , 151,7

4 / , 11,68

1
0,4 / , 917

0,02 0,12 0,8
0,13 ( ) 0,04

1,6 2,5 0,035

1
1,17 / , 917

0,05 0,4 0,05
0,13 ( ) 0,04

1,4 2,5 0,23

p p

k k

T T

t t

U W m K A m

U W m K A m

U W m K A m

U W m K A m

= =

= =

= = =
+ + + +

= = =
+ + + +

 

284 3,18 852 1,37 151,7 3 4 11,68 0,8 0,4 917 0,5 1,17 917 3402 /

8641 0,33 0,8 2281,3 /

3402 2281,3 5683,3 /

T

V

H W K

H W K

H W K

= × + × + × + × + × × + × × =
= × × =

= + =
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Table 3.3 Heating energy need table before thermal insulation work 

Mont

hs 

Heat Loss Heat Gain 

Heating 

Energy Need Specific 

Heat Loss 

Temperature 

differentiation 

Total 

Heat 

Losses 

Internal 

heat Gain 

Gain from sun 

power (not 

passive) 

Total 

Gain 

H=HT+H

V (W/K) 
θi-θe (K,Co) H (W) Φi (W) Φs,av (W) 

Φi+Φ

s (W) 
Q (kj) 

Q 

(kWh) 

Nove

mber 5683,30 11,50 

1616898,

85 17282,50 6267,96 

23550

,46 

419100

1819,20 

11650

98,51 

Dece

mber 5683,30 16,20 

1643610,

36 17282,50 6267,96 

23550

,46 

426023

8053,12 

11843

46,18 

Janua

ry 5683,30 17,10 

1648725,

33 17282,50 6267,96 

23550

,46 

427349

6055,36 

11880

31,90 

Febru

ary 5683,30 15,60 

1640200,

38 17282,50 6267,96 

23550

,46 

425139

9384,96 

11818

89,03 

Marc

h 5683,30 12,70 

1623718,

81 17282,50 6267,96 

23550

,46 

420867

9155,52 

11700

12,81 

      ∑Q= 
2118481446

8,16 

5889378,

42 
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3.2.2  After thermal insulation 

 

After the insulation work which consist of 4 cm extrude stropor and 0,8 cm coat and color, the 

last form of the section is as shown in Fig. 3.12 below:  

 

 

 

 

 

 

 

 

 

 

 

According to the new form, new U values are: 

2
,

2
,

1
0,52( / )

0,02 0,05 0,25 0,04 0,008
0,13 ( ) 0,04

1,6 1,6 0,45 0,035 0,35

1
0,68( / )

0,02 0,05 0,25 0,04 0,008
0,13 ( ) 0,04

1,6 1,6 2,5 0,035 0,35

w brick

w concrete

U W m K

U W m K

= =
+ + + + + +

= =
+ + + + + +

 

There are no changes in areas and the other section’s U values because no changes have 

applied to them. They are as: 

Fig. 3.4 The new external wall layers 
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2 2

2 2

2 2

2 2

3 / , 151,7

4 / , 11,68

1
0,4 / , 917

0,02 0,12 0,8
0,13 ( ) 0,04

1,6 2,5 0,035

1
1,17 / , 917

0,05 0,4 0,05
0,13 ( ) 0,04

1,4 2,5 0,23

p p

k k

T T

t t

U W m K A m

U W m K A m

U W m K A m

U W m K A m

= =

= =

= = =
+ + + +

= = =
+ + + +

 

Referring to the equations (3.1), (3.2), (3.3), (3.4), theoretical heat losses and energy need for 

heating are as determined below  

284 0,68 852 0,52 151,7 3 4 11,68 0,8 0,4 917 0,5 1,17 917 1968 /

8641 0,33 0,8 2281,3 /

1968 2281,3 4249 /

T

V

H W K

H W K

H W K

= × + × + × + × + × × + × × =
= × × =

= + =

 

 

Table 3.4 Heating energy need table before thermal insulation work 

Mont
hs 

Heat Loss Heat Gain 
Heating Energy 
Need Specific 

Heat Loss 
Temperature 
differentiation 

Total Heat 
Losses 

Internal 
heat Gain 

Gain from sun 
power (not passive) 

Total 
Gain 

H=HT+H
V (W/K) 

θi-θe (K,Co) H (W) Φi (W) Φs,av (W) 
Φi+Φs 
(W) 

Q (kj) 
Q 
(kWh) 

Nove
mber 

4249,00 11,50 
1208840,5
0 

17282,50 6267,96 
23550
,46 

31333145
76,00 

87106
1,45 

Dece
mber 

4249,00 16,20 
1228810,8
0 

17282,50 6267,96 
23550
,46 

31850775
93,60 

88545
1,57 

Janua
ry 

4249,00 17,10 
1232634,9
0 

17282,50 6267,96 
23550
,46 

31949896
60,80 

88820
7,13 

Febru
ary 

4249,00 15,60 
1226261,4
0 

17282,50 6267,96 
23550
,46 

31784695
48,80 

88361
4,53 

Marc
h 

4249,00 12,70 
1213939,3
0 

17282,50 6267,96 
23550
,46 

31465306
65,60 

87473
5,53 

      ∑Q= 
15838382
044,80 

44030
70,21 
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3.3 Results of calculations 
 

Heating energy needs of the building were determined as below: 

Before thermal insulation: ∑Q=21184814468,16 kj =  5889378,42 kWh  

After thermal insulation: ∑Q=15838382044,80 kj = 4403070,21 kWh  

According to the heating energy need values determined before and after insulation work, 

25,24% reduction has been reached by applying a standard thermal insulation to the façades 

of the university building.      

 

 

 

4 DISCUSSION of CONSEQUENCES 

 

In the entire case study, owing to thermal insulation to the external walls as a result of a 

procurement of a public institute, I worked on minimizing our damage to the environment. I 

looked for actual natural gas consumption and accordingly determined CO2 emission of the 

building. I derived the thermal insulation effect from the case to reduce natural gas 

consumption and CO2 emission as well. 

The building, which is one of Ayazaga Campus blocks of YTU, had an alteration of thermal 

insulation application to the external walls of the building in December 2007. Natural gas 

consumption, before and after the alteration, for only heating of the building according to the 

gas bills from IGDAS is as shown below:   
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Fig. 4.1 Natural gas consumption for heating 

 

Fig. 4.2 CO2 emissions of the building since 2005 
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As the numbers in the Table 4.2 are obtained from the bills and those numbers can be 

changeable in different climate conditions year by year the real profit of the alteration could 

be seen. However, when we consider the theoretical calculations apart from all changeable 

parameters we reached a reduction of 25% in energy consumption. If we think in a global 

perspective, in case of that kind of alteration is applied to all non-insulated buildings it has a 

meaning as 9% less CO2 in atmosphere with an assumption that 90% of the existing buildings 

is non-insulated. Therefore, the Kyoto objectives would not be that far. Moreover, that 

reduction can go up by integrating more sustainable thinkings such as  passive house. 

Although an external section with thermal insulation or better qualities of insulation have 

much more initial cost, they are cheaper with regards to consideration life-cycle-cost of the 

building. For instance in the case study we did in this paper, the average monthly natural gas 

consumption measured in 5 years is 1910 m3 and average monthly unit price is 0,90 TL. 

monthly average profit from energy consumption is 429,75 TL. The total area applied 

insulation is 1136 m2  and a standard insulation work unit price is 28,18 according to the datas 

of the Ministry of Public Works Turkey in 2007. With regards to the datas the total cost of the 

thermal insulation work of the building is 32.012,48 TL. Monthly interest rate of Şekerbank 

for that kind of work is %0,99. If the credit sold by Şekerbank is used, you are responsible for 

878,91 monthly payback. As can be seen obviously in the example, you can afford the whole 

cost of the work with 0 TL of initial cost and approximately additional monthly cost of 400 

TL in 4 years. After that all the bill costs will be profit to your pocket. 
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Monthly average consumption price is currently as shown in the Fig. 4.3 below:  

 

 

Fig. 4.3 Heating cost of the building 

 

Even with the simpliest way of reduction in energy consumption, a respectable percantage has 

been reached in a building with an acces area of 2751m2. The results are good for the 

environment as well as they are beneficial for the economy.  
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5 CONCLUSION  

 

In conclusion; 

 

• Local governments and public organizations must beware about sustainability 

especially by their procurement in order to raise green awareness among private 

sector, 

• Better insulation systems can increase energy efficiency in buildings, 

• Increasing energy efficiency in public buildings and use of renewable energy resources 

mitigate CO2 emission in atmosphere.(environmental), which means also more healthy 

living space for the people (social) 

• Increasing the energy efficiency with thermal insulation work is expensive initially but 

profitable in considerations of LLC (economical), 

• The energy consumption issue must be the main goal for all members of the 

construction sector in order to promote sustainable development. 
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APPENDIX A 
 

Here are the plans and the façade drawings of the building examined. 

 

 

 First floor plan of the building 

 

 

Entrance floor plan of the building 



 

 

47 

 

 

Basement floor plan of the building 

 

 

Roof plan of the building 
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Front facade of the building 

 

 

Rear facade of the building 
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Left facade of the building 

 

 

 

Right facade of the building 

 




