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Abstract

The purpose of this study was to review the enefigiency of the building sector in
Cyprus. The dissertation focused on reviewing ascedaining the opinions of the
professionals on the field to establish whetherGlprus government has set satisfactory

regulations and measures.

The work commenced with an in-depth review of tmergy sources that Cyprus is
producing and importing and the nature of the enexgising. The attention then focused
on analyzing the energy market from the initial gstaof the energy efficiency

development and looked at the market actor’s rafesresponsibilities and the targets of

the government.

The research then focused on the recent energyeeity regulations and measures that
have been introduced for the building sector in£286ad the examination continued on

the degree where the government regulations anduresawere investigated.

The research enabled the author to establish thante$ormulate questions which were
then posed to a sample of construction professomalthe form of semi structures

interviews and questionnaires.

The main findings of the research conclude thabvarall Cyprus has set satisfactory
energy efficiency regulations and measures. Howetlee author believes that the
government should take more actions regardingrif@rmation of the public about the

energy efficiency and its benefits.

The research also highlights that the professiomalthe field (architects, civil engineers
and Mechanical Engineers) are very interested pl@menting the Energy Performance

Certificate for buildings and they are keen to be pf improving energy efficiency
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Chapter 1

Introduction
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1. Introducin

The last 25 years there has been an increasingesttan the conservation of fuel and
energy worldwide. The major reasons are the lim#igpply of the earth’s total reserves

of convenient fossil fuels and the increased dastenergy supply.

Apart of the energy consumption costs of each cyutite direct costs, the emissions of
greenhouse gas can be devastating. Carbon disx@leenhouse gas which is released
in the atmosphere when fossil fuels such as o8, gaal are burnt and it is the major
cause of the climate change. If the whole worldsdoet contribute on reducing their

emissions soon or later the global warming will&@emendous effects globally.

The main sectors which are responsible for enemyswemption and carbon dioxide
emissions worldwide are transport, industry andiisersectors. The building sector is
responsible for a relative large percentage ofaaioxide emissions.

According to theNational energy efficiency action plan, 200Cyprus built environment

was responsible for 23% carbon dioxide emissionis4a9 energy consumption.

According to some national and international stsidia average EU householder could
save between €200 and €1000 per year, dependirthednenergy consumption, by

making their homes more energy efficient.

It is believed that this will be achieved by impleming efficient measures within the

built environment.

Cyprus prior to its induction to EU in 2004 did r@ve a comprehensive energy saving
policy and there were no building regulations layiout minimum energy efficiency

requirements
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From 2004 there have been implemented efficientsores, regulations and policies for

the energy efficiency of the building sector.

According to the efficient indicators of the IEEogram at 2005 Energy Efficient
indicators-NMQ it has been concluded that in Cyprus there igbstantial potential for
the building sectorthe priorities are the buildings and the transpasctor followed by
the industry’(Thedoros, Z., 2007)

The research will assess the current regulatiogarding the energy efficiency. It will
identify and analyse the energy sources which Gy@yproducing and importing and the
nature of the energy it is using. It will analydee tmarket and the market factors
regarding energy efficiency and the governmentetargFinally, it will assess and
determine whether construction organizations ardlviduals are satisfied with the

government regulations and measures.

1.1 Research Aim

The aim of this dissertation is to review the enengefficiency of the building sector,
and to establish whether the Cyprus government haset satisfactory regulations and
measures.

1.2 Research Obje@s/

In order to satisfy the aims of this dissertatioa tollowing objectives will be met:

1. To provide a general overview of the energy sourcethat Cyprus is
producing and importing.
Objective one will be achieved by analyzing secondtata (both primary and

secondary literature sources) produced by othemoasit A detailed literature
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review will be carried out and this objective whié split down into the subject

area of literature review ‘Background Bhergy Efficiency’.

2. To find what government has done up to date, includg a brief market
analysis of the past. Verify the market actors of mergy sector and examine
their plans for the future.

Objective two will also be achieved by analyzing@®dary data (both primary
and secondary literature sources) produced by etinttiors. A detailed literature
review will be carried out and will be split dowgan into the subject area of
literature review ‘Background d&nergy Efficiency:

3. To find how Cyprus is controlling the energy use tlhough government

regulations, policies, measures etc.

Objective three will be also achieved by analyzsegondary data (only primary
literature sources). A detailed literature reviesl be carried out and will be
split down into the subject area of literature esvi ‘Energy Efficiency

Regulations and Measutes

4. To investigate if construction companies and indiduals are satisfied with
the government measures and regulations and asselsw they consider

energy efficiency in their projects.

The Objective of this section will be achieved malyzing primary data. The
gathering of primary data will be achieved by cactthg a descriptive case study

which will include semi-structured interviews angegtionnaires.
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1.3 Dissertation Struge

This Dissertation is structured as follows:

Chapter 1
This chapter introduces the background of the rekeand identifies the aims and

objectives of the research.

Chapter 2
This chapter describes the research methods arthigees that will be used in

undertaking the research along with the justifarafior their selection.

Chapter 3
This chapter provides a review of all past literatan energy efficiency in Cyprus.

Chapter 4
This chapter provides a review of all previousratare on energy efficiency measures

and regulations.

Chapter 5
This chapter analyses and summarizes the resultheofdata collected through the

questionnaires and interviews.

Chapter 6
This chapter brings the research to a concluswhilst addressing the research

objectives and provides recommendations for funtesearch.
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Chapter 2

Methodology
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2.0 Research Methodology

2.1 Mettalogy

The objectives outlined previously will help thetlzar to achieve his aim. The author
split down the research into subject areas in otdeprovide a greater depth of

understanding.

As the objectives have been aimed into specificjestibareas different research

techniques will be required.

The next sections will identify the methodologyttall be used for the research. The
author will analyse the research strategies andafijproaches to data collection and

ultimately will select the appropriate techniques.

2.1.1 Reseaigbsign

There are various approaches of designing a rdse@here are two types of research
strategies, the quantitative and qualitative redeand there are two approaches of data
collection the ‘fieldwork’ and the ‘desk study’. &hdesign of the research and the

selection of the appropriate approaches and stestegll be discussed below.

2.1.2 Researcha®tgy

This chapter will commence by exploring the twodadttes of the research strategy, the

quantitative and qualitative analysis.

Quantitative research
Quantitative research is objective in nature. ltdédined as an inquiry into a social or

human problem, based on testing a hypothesis dneary composed of variables,
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measured with numbers, in order to determine whetiee hypothesis or the theory are
correct. It is based on hard, reliable and tangibfermation. Quantitative data is
therefore, not abstract, it is hard and reliableeyt are measurements of tangible,

countable, sensate features of the wbkddum (2007).

Quantitative data is appropriate when you wantrtd facts about a question or when you
want to collect evidence and study the relationgi@jween these facts in order to test a
theory, Creswell (1994) and Bouma and Atkinson (1995) citedNaoum (2007)have

define quantitative research as a testing of arjh@ohypothesis.

Qualitative research
‘Qualitative research is objective in nature. It gnasizes meanings, experiences,

descriptions and so on.Naoum (2007) There are two types of qualitative research, the
‘exploratory’ approach which is used when you andamiliar with the topic and the
‘attitudinal’ approach which is used to subjectivel/aluate the opinion or the perception

of a person towards a particular objsietoum (2007)

2.1.3 Strategy Selection fdrd Research

The objective of this dissertation is to review #mergy efficiency of the building sector,
and determine the targets of the government. ltamihlyze the regulations and measures
and will seek to establish if the government hdssaésfactory and effective measures.
To conclude with, the dissertation will exploreiifterviewees are familiar with the
government regulations and if as professionals len fteld are satisfied with these

measures.

This study has a requirement of both quantitativd qualitative research in order to

fulfill the aims and objectives of the dissertation

Quantitative strategy has been selected as thetolgeof the researcis to test or verify

a theory rather than to develop ifNaoum, 2007).Using this method the interview
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questions are designed in a structured way in dalebtain simple and straight forward
data that can be quantified.

Qualitative study in the form of exploratory resgahas been selected since the author
‘has limited amount of knowledge about the togdaoum, 2007) Here the interview
technique with open-ended questions is the mostogppte since the objective of the
author is to obtain detailed information and previchore range of experiences and

opinions.

2.2 Approaches to Datallection

After the selection of the appropriate strategastiie research the next step is to select
the appropriate methods and approaches of datactiolh with regard to the type of the
research.

There are two methods of data collection
1. Fieldwork Research [primary data collection].

2. Desk Study [secondary data collection].

These are the two approaches of data collectidniitiedbe used for the research

2.2.1 Fieldwork ReseardRrimary Data Collection]

Fieldwork research involves the collection of prigndata. It is called ‘primary’ because
data it's acquired first hand. Primary data is @jplate since it is extracted direct from the
target audience. However, it's a costly and timascmning approach as involves the

collection of raw data which needs to be analyzetl@mesented.

There are two approaches of data collection:

1. The Survey Approach.
2. The Case Study Approach.
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The survey approach has two types of surveybe*descriptive survey deals with
counting the numbers of respondents with certaimiops/attitudes towards a specific
object’ (Naoum, 2007).0On the other handthe analytical survey aims to establish
relationship and association between the attriblaieiects of your questionnaire to
explain why a particular phenomenon is taking placand the cause and effect
relationship{Naoum, 2007)

The case study approach allows the researcherrtp @at the study in-depth analysis.
Case studies are focused on one aspect of a protithim the studyjt provids “ an in-
depth analysis of a specific proble(Maoum, 2007)

There are three types of case study designs; gs@igive case study, the analytical case
study and the explanatory case stytdaoum, 2007) The descriptive case study is
similar to the descriptive survey, but it is usedlyan detailed cases. The analytical case
study means that you have to identify an elemeatt ¢auses, affects or has an influence
on another elemerfBouma and Atkinson, 1995 cited in Naoum 2007)

The explanatory case study occurs when the ressraadilects facts and studies the
relationship between fact8t explains causality and tries to show linkagesang the
objects of the study. It asks why things happenaée they do. It also suggests that a
single cause can have a specific eff@daoum 2003)

For the purpose of the research and achieving bijective number four, a descriptive
case studwvill be used in the form of an interview techniq&nce the approach of the
data collection has been chosen the next stepdedile the selection of the appropriate

interview techniques.

There are three main types of interviews available Unstructured Interview, the Semi
Structured Interview and the Structured Intervi®aoum 2007) It was decided that the
most appropriate type of interview for the purpo$¢his research is the Semi Structured
Interview.

This form of interview has been deemed as the napgiropriate one, since the

interviewer uses both ‘open’ and ‘closed-endagsiions and it allows a great freedom
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to consider various areas of reseatfttfis is more formal than the unstructured intewie

in that there are a number of specific topics amwvhich to build the interview. Your
task is to discover as much as possible about pleeifsc issues related to your subject
area’ (Naoum 2007)

Data Collection Method

It was decided for the purpose of this researchaldescriptive case study in the form of
semi-structured interviews would be most approgrias these techniques would provide
opinions and perspectives of professionals onithd &nd will give the flexibility to the
author to test the hypothesis.

By using this approach the author will be able wam facts and data for the research
from various angles. It was decided due to thereadfi the research that questionnaires
would also be appropriate, since the author vélable to quantify the results in a more
appropriate manner and at the same time, by utgithe data obtained from the semi-
structured interview he will be able to obtain dethdata in order to achieve his aim and

objectives. The interviews and questionnaires etd using the same interviewees.

Sample

The author decided that it was necessary to olatdmmoad range of views, so he has
chosen to interview the following professionals:

Three Architects
Three Civil Engineers

Three Mechanical Engineers

Questionnaire Sampling

Questionnaire Section 1 — Company Details

The Purpose of the questions 1- 4 is to establisirale, the position and the nature of
the activities which the professionals are involwedso as to assess if the respondents

have the knowledge and expertise to respond tmtae/iews.
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Questionnaire Section 2 — Energy Efficiency

The purpose of the questions 1 — 5 is to idenfifindividuals are aware of energy
efficiency and if they are considering energy edincy in their projects, as they were
supposed to to. It also indented to test the olveratception of the professionals

regarding the energy efficiency regulation and roess

Questionnaire Section 3 — Assessment of EnerggiBiffty Reqgulations and Measures

The purpose of the questions 1 — 3 is to test th&lslity and effectiveness of the
government regulations and measures under the qungp of the professionals on the
field.

Interview Sampling

The guestions asked within the interviews fortadlinterviewees were as follows:

1. Are your clients aware of the energy efficiency?

2. Do you advice your clients to use of energy effitimaterials technologies and
methods?

3. Have all your clients considered energy efficieffioy their projects before the
implementation of the E.P.C

4. Are your clients aware of the E.P.C? What is yquinion regarding E.P.C?

5. What is your opinion regarding regulations, pokciand measures of energy
efficiency?

The transcripts of the interviews are includedppendix A.
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2.2.2 Desk Stud$econdary Data Collection]

The data collection using the desk study approaatailed secondary data because the
data is obtained from other sources. The advantaigesing secondary data are related to
time and costiln general, it is much less expensive to use sgmgndata than it is to

conduct a primary investigationNaoum, 2007)

In order for the author to meet its first, second ¢hird objective a literature review will
be carried out through the Desk study data coblecipproach. Desk study includes both

primary and secondary literature sources.

Literature review is an essential stage in a rebegrocess because it provides the author
with in-depth knowledge of the research afgattempts to integrate what others have
done and said, to criticize scholar works done fmesly, to link between related topic

areas, and/or to identify the central issues inghedy(Naoum, 2007)

The literature review was carried out through tippraisal of both of primary and

secondary literature sources.

Primary Literature Sources

Primary literature accordingNaoum, 2007)s the most accurate source of information as
it publishes original research. Primary literatwweurces include Academic research
journals, refereed conferences, dissertation/theseports/occasional papers and

government publications

They author has used many sources of primary datahe most important primary

sources that have been used are the following:

Research Journals
1. Florides, G.A. Tassou, S.A. Kalogirou, S.A. Wrobdl,C. (2001)

Evolution of domestic dwellings in Cyprus and erergnalysis.
Renewable Energ®3-2, p.219-234
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2. Kalogirou, S.A. Florides, G. Tassou, S. (2002) Bwemnalysis of
buildings employing thermal mass in Cypri&enewable Energf27-3,
p.353-368

3. Coroneos, C., Fokaidis, P., et Mousiopoulos, N0O0&. Cyprus Energy
System and The Use of Renewable Energy SourCgprus Energy
System1894-1900.

Reports/Occasional papers
1. Applied Energy Center (2000) Cyprus Solar Thermabrikét and

Technology Assessment. Cyprus: Republic of Cyprus

2. Cyprus Institute of Energy (2007) Energy Efficien®plicies and
Measures 2007. Cyprus

3. Cyprus Institute of Energy (2004) Renewable eneRplicy review
Cyprus. Cyprus: Republic of Cyprus

Government Publications

1. Ministry of Commerce and Industry (2007) Nationalegy Efficiency
Action Plan. Cyprus: Republic of Cyprus

2. Ministry of Commerce and Industry (2009) Supporh&ue for energy
Conservation and the promotion of Renewable EneBgyrces for
individuals and Organizations. Cyprus: Republi€gprus

3. Ministry of Commerce and Industry (2007) Energy f@enance of
Buildings. Cyprus: Republic of Cyprus

4. Ministry of Commerce and Industry (2007) Energyi&éncy in Cyprus.
Cyprus: Republic of Cyprus

Sotiris Zingas — Msc Real Estate 23
Evaluation of The Energy Efficiency of The Buildiggctor in Cyprus



Secondary Literature Sources

Secondary literature sources will also be usethanliterature review. Secondary sources

include textbooks, trade journals, newspapers, riags, websites and on-line databases.

They author has been used many sources of secouddsaybut the most important

primary sources that have been used are the fallpwi

On-line Databases

Odysee database

Mure database

Intelligent Energy Europe

Statistical Services of the Republic of Cyprus
Ministry of Commerce Industry and Tourism
International Energy Agency

Cyprus Institute of Energy

NoOahkowNPRE

Websites

1. Support scheme for energy conservation and the girom (2008)
[Homepage] [Online], [Accessed il July 2012]
<http://www.mcit.gov.cy/mcit/mcit.nsf/All/BC386 COEFB879CC2256F
C600311F46/$file/sxedio_EN_V30f+_draft.pdf?OpenEeain

2. Cyprus Energy Efficiency Action Plan (200Homepage][Online],
[Accessed 2% July 2012]
<http://ec.europa.eu/energy/demand/legislation/dmdp/cyprus_en.pef

3. Energy Production from Renewables by 2020. (2(d@8mepage]
[Online], [Accessed 2% July 2012]
<http://www.mcit.gov.cy/mcit/mcit.nsf/All/03EC49ASEA 1 F1CC22575
230030FFB7/$file/presentation DEMSEE2008 RES%20DC4prus 2
2.09.08.pdf?OpenElement

4. Renewable Energy Sources, The Case of Cypr¥jPaomepage]
[Online], [Accessed 2% July 2012]
<http://www.mcit.gov.cy/mcit/mcit.nsf/All/3DF307F48AB188C225752
30030D806/Sfile/presentation. WREC2008 Renewable%26iy%20So
urces%20in%20Cyprus.pdf?OpenElement
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Textbooks
1. Commission of the European Communities. (2005) BoMore with
Less: Green Paper on Energy Efficiency. Brussels

The objectives outlined previously will help thetlar to split down the research into
subject areas in order to provide in greater dgpthunderstanding of each area which

will help the author to achieve his aim.

Objectives one and two have been split down inkgesti area of literature reviewlhe
Background to Energy Efficiencyh order to achieve these two objectives the autls

used both primary and secondary literature review.

Objective three has been split into a differentjecibarea of literature reviewRecent
Energy Regulations and Measurési.order to achieve this objective the author heedu

both primary and secondary literature review.

The objective four as has been discussed abovewdhtle carried out by Fieldwork

research.
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Chapter 3

Results Sec
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3.0 Data Agals

3.1 ScopeCifapter

This chapter analyses the data obtained throughvieivs and questionnaires. The data
obtained from the questionnaires will be analysedaajuestion by question basis. The
data (qualitative) obtained from the semi-strualuiaterviews are included in the
«comments» section of each question in the forguotations.

The method which has been used for analysing theiddased on descriptive analysis
method. It includes charts, graphs and tables.

For each guestion a data summary table or graghant has been produced. A synopsis
(comments) of each question follows in the form awfalysis including individual
guotations obtained from the interviews. The anal)gs been carried according to the
following sections:

Section 1- Company Background
Section 2— Energy Efficiency
Section 3— Assessment of Regulations and Measures

3.2 Analysis of the fats

3.2.1 Section 1 — Compangd&ground

Questions 1 & 2
This question is concerning the position and tleégssion of the respondents.

Figure 1 Figure 2
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Comments:

The purpose of this question was to establish tihe of the respondents, as to asses
assess if the respondents have the knowledge qadltise to respond to the interviews.
The analysis concludes that the respondents havappropriate knowledge and would
be able to answer the following questions with ghhiegree of certainty, since they are
the experts on the building sector.

Question 3 & 4

These questions are about the current company’kleaat and the classification of the
company'’s activities.

"#HI S % & (" !

Figure 3 kg 4

Comments:

The purpose of these questions was to establisadingties of the respondents and their
companies in order to evaluate if the respondegitsniy to the right field for the purpose

of this research.

The analysis showed that all the respondents walk im the private housing sector.

Regarding the workload of their companies it hasnbdetermined that 88.88% of the
respondents concentrate on new build projects.

The analysis concludes that the respondents dheiposition to respond to the interview
with a high degree of certainty.
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3.2.2 Section 2 — Assessment oEEjy Efficiency

Question 1: Are your clients aware of energy efficiency?

Table 5.1

Interviewees %
Interviewee Nr 1 50
Interviewee Nr 2 70
Interviewee Nr 3 40
Interviewee Nr 4 80
Interviewee Nr 5 10 #
Interviewee Nr 6 50 )
Interviewee Nr 7 80
Interviewee Nr 8 70
Interviewee Nr 9 40
Average 54

Figure 5

Comments:
The above chart indicates that the greatest pexgerdf the respondents stated that their
clients are aware of the energy efficiency.

When the interviewees were asked for their cliemts aware of energy efficiency they
responded as follows:

“Before the introduction of the new methods archtelogies none was asking me about
how can make their houses more energy efficiewir Meyear this number has increased
and especially now where in order to grant a buifgipermit you need the Energy
Performance Certificate.”

(Interviewee Nr 2)

“An average of 40% of my clients are aware of ¢éimergy efficiency benefits, however,
the remaining 60% are not aware of the energy iefficy because usually they don’t
know the benefits and the new efficient technoogie

(Interviewee Nr 3)

“Most of my clients are not aware of the enerdycegncy and deficiency.”
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(Interviewee Nr 8)
Question 2: Do you advice your clients for the use of energfycieht material and

methods?
Table 5.2
Do you advice your cI_ients for the use of enerdicieint Num_ber of %
material and methods? Interviewees
Yes 9 100
No 0 0
Total 9 100

Comments:
The above table shows that 100% of the respondehvise their clients for the use of
energy efficiency materials and methods.

When the interviewees were asked if they advicer ttleents for the use of energy
efficient materials and methods they respondedl&sAfs:

“I always advice my clients about energy efficigmneaterials and technologies and their
advantges”
(Interviewee Nr 2)

“As an architect is my duty to inform my clientsoat energy efficiency, | always suggest
them to make their properties energy efficient...”

(Interviewee Nr 3)

“Yes | advice them and | recommend them the leesnblogies for energy efficiency in
order to construct an energy efficient buildingttitavould save them energy and
money”

(Interviewee Nr 5)
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Question 3: Have all your clients considered energy efficienaytheir projects before
the implementation of the E.P.C?

Figure 6

Comments:

The above chart indicates that 100% of the respusdgaid that their clients have not
considered all the energy efficiency fundamentasHnologies, materials e.t.c] at their
projects.

When the interviewees were asked if they have densd energy efficiency to their
clients projects before the implementation of E.fh€y responded as follows:

“As an architect | have considered to all my piigethe design fundamentals...
Regarding the thermal insulations | can’t say taltmy clients have used the proper
thermal insulations.”

(Interviewee Nr 2)

“The most of the people in Cyprus before the im@etation of the E.P.C they didn’t
knew what energy efficiency meant”

(Interviewee Nr 6)
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