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1. Introduction

This document is the first part of a target group assessment among different pr
fessionak from the construction sector in Central and Eastern European countries
about their knowledge and needs for further qualification on issues of energy
efficiency of new buildings. It is part of the project INTENSE From Estonia till
Croatia: Intelligent Ehergy Saving Measures for Municipal housing in Central and
Eastern European Countries, which contributes to an improvement of energy
efficiency in municipal housing in eleven countries Estonia, Latvia, Lithuania,
Poland, Czech Republic, Slovakia, Hungarglovenia, Romania, Bulgaria and Cae
tia.

The target group assessment, addressing architects, engineers, and construction
workers, shall reveal information about the needs for further training and qualif
cation to ensure, that building according to energy standards is implemented
with a sufficient care and quality This assessment is carried out within the actii
ti escof ¢t he Stakeholdecsrining #rggeagiiasa part of the overall
project INTENSE.

The background Paper on implementation of thetarget group assessmentcon-

tains two major parts: Chapters 24 addressthe prerequisites and the frame of the
survey. Chapters 5 and 6 explain the questionnaire and the results from the 1su
vey in detalil.

These two major parts are followed by a summary wittthe main recommenda-
tions, not only with respect to the training programme of the INTENSE project,
but also of general nature about the procedure of this particular survey.
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2. Frame and scope of the assessment

The assessment is carried in the frame of a largeeale project to promote a hols-
tic approach to energy efficient construction of new buildings all over Eastern
Europel The development of the project has its origins the time of oveiheated
economies in Central and Eastern Europe with enormous activities in the building
and construction sector. However, the quality of implementation showed that
questions of energy efficiency were notoriously neglected and ignored.

One of the crucial factors explaning this phenomenon turned out to be a lack of
knowledge and awareness among practically all important stakeholders from the
construction sector. Customers were asking for cheap and fast solutions, inse
tors were primarily interested in quick revenues, ad both did not consider the
long-term saving effects, although the initial investment might have been higher
if energy efficiency measures were considered and included from the beginning.
Yet, architects and engineers would have not been able to consultheir custom-
ers on these benefits, as they themselves proved to lack competences and
awareness of the topic. And finally, construction workers were largely not quil
fied and skilled enough in order to implement energy efficiency measures prp-
erly. Therefore a training programme for construction professionals in Central
and Eastern Europe should be developed that delivers to them information about
the most crucial points of the whole construction process from the perspective of
energy efficiency.

Many training programmes dealing with energy efficiency have been carried out
in recent years, the project database of the Intelligent Energy Europe funding
instrument gives an impressive insight(e.g. Training programme for local energy
agencies and actors in tranport and sustainable energy actions (TREATISE)
specific target group, Energy and Urban Planning In Restructuring Areas (ENPIRE)
i addressing first of all Western Europelmplementing EU Appliance Policy in
Central and Eastern Europe (CEECARydressingEasern Europe with a specifc
topic. Another on-going programme is carried out in the frame of the project

i CertifiedcgPas s CBPH giah noseesqnDstiysWestarneEurgpgan
countries, and with Slovakia and the Czech Republic only two out of thINTENSE
region. Further, there is the ILETE iInitative for Low Energy Training in Europd ¢
Project, which includes regions in Poland and Romania, but addressing a broad
range of building professional. Most of these programmes however, focus ona
very ecific topic, target group, or fuel source. In INTENSE we look at the larger
picture bringing together the different aspects of energy efficient urban planning
down to details for construction and how to make energy efficient houses more
attractive and desirable for citizens. Moreover, the peculiarity of the training po-
gramme in INTENSE ii¢s specific geographic scope: transferring state of the art,
knowledge T but taking into consideration the local circumstancesi to archi-
tects, engineers and craftsmerin 11 Central and Eastern European cauiries.

The training programme in INTENSBEvas designed relying on experience from

Western European countries, however, targetedo meet the conditions and

needs especially in Central and Eastern Europe with a much gher history of

thinking about environmental protection in the way it is done in the old EU, and
with a special heritage from Socialist times with regard to the building stock and
less focus on longterm investments.

1 The survey was carried out as part of the project From Estonia till Croatlatelligent Energy
Saving Measures for Municipal housing in Central and Eastern European Countriebl-(l
TENSE), ¢cfunded¢byc¢the¢cEUgcCommi ssionosclntelligentc¢En
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Indications from the INTENSE preparation phasguggest, that the level of know-

edge and need for more training on certain topics may vary from country to
country. But in order to focus on the right topics in a longterm perspective this

target group assessment is carried out prior to finally determining the actual
training sessions, which will be carried out within the frame of the project and
afterwards.

The decisive question that needed to be answered was which method would
allow the project team to gather sufficient information in a feasible and affod-
able way and the decision was taken to perform aurvey based on aDelphi as-
sessment with professional experts that can be assumed to have an overview of
the conditions of the construction sector in their country. With the Delpht
method, a form of surveying smaller groups in social science research, opinions
on future trends and needs can be systematically gathered from eerts. Earlier
experiences showed that checking curricula of educonal institutions, e.g. tech-
nical universities or professional qualification programmes is not advisable, as the
level of information that may be obtained is too general2

The assessment is carried out simultaneously in the following countries: Bulgaria,
Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romanian,
Slovakia, and Slovenia.

It is important to point out here, that this assessment does not strive to be a fully
representative and is not meant for research purposes. Howevegfforts for a
systematic and methodologically guided investigation are needed to avoid as
much as possible arbitrary and random results. The results should be indicative
and should be guidance for the development of the programme.

As the financial and ecommic crisis has hit particularly the construction sector in
the new Eastern European member states of the European Union, the assessment
also will address this change of circumstances. Construction has come to a halt
and this interruption offers a chance b evaluate what was done in the years ea
lier and to improve the quality and sustainability of buildings. Already now, the
undesired results of fast and lowcost building becomes evident in many houses
that have been built between Estonia and Bulgaria inhe recent years and require
repair works at high costs for the owners. It can be expected that in the future
customers will demand for better quality and this demand can be met swiftly, if
providers, i.e. particularly architects, engineers, and craftsmenra prepared for
the new situation.

The following chapters will explain the methodology and the actual procedure
within the project in greater detail.

3. Methodology

The assessmentvas basedthe soc al | e d emieD ehlomhdi, ¢ whi ®@h¢c hasc¢c beenc
scribed initially by Dalkey(1967) A first extensive compilation of variations of the

Delphi-method was prepared by Linstone and Turoff1975)and most recent de-

velopments and enhancements of Delphi are explained e.g. by Hande 2002)

whose work has been also to some extent the guiding instrument for the activ

ties here.

The Delphi method is used to systematically predict develpments in the future,
to collect opinions, or to find a consensus among these opinions, this alsoxe

2 Wegcrefercherecgctocgcthecgresultscof gatveanderergy ect ¢ci Devel op
efficient construction of new buildings (20072 009 ) 6 ¢ funded¢ byc¢ct h-e¢c Ger mang¢ Fed e
ronment Foundation, where exactly this has been tried out, although for slightly different
purposes, and has had an impact on going a different way here
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plainscitosc¢cdesignationc i Del phidc¢cingcreference
Greece(Hader, 2002) In modern times the Delphi method is often used in early

steps of product research, e.g. to determine whether a certain technology will

have a chance to prevail over others in the future. Alternatively, Delphi can be

used to collect ideas and systematically sort tam, or just to identify major trends

among widely varying opinions on a given problem.

Mainly, Delphi is used for smaller groups of respondents. Usually we speak about
experts in a specific field. The charm of the method is in fact, that it helps to avoid
several traps which are frequently causing biased results with other methods, like
interviews, brainstorming, or other forms of discussions in meetings.

One important aspect is that the Delphi assessments are carried out in written
form, where a questionnare is prepared (open and closed question can be used
alike) and which each respondent is answering independently from the others.

In this way, interviewer effects can be avoided, as well as it may be difficult to find
a meeting with many important experts in one field. Delphi also helps to prevent
psychological traps that may occur in meetings. In facéo-face situations there is
a tendency that the most dominant participant may assert himself, while this may
not necessarily be the most dominant opinion anong other participants of that
meeting (Hader, 2002)

Another aspect of the Delphi method is, that it usually involves several rounds of
questioning of the same people.A research on Delplhassessments have revealed
however, that in practice acknowledge experts tend to stick to their opinion and
that subsequent rounds of questioning tend to bring only minor changes to the
results (Hader, 2002)

However, given the circumstances of the project, with many countries and &
guages and the fact, that the respondents were very difficult to get to participate
in the survey, only one round was performed eventuallyAdditionally, the results,
as we will see below were quite similar, so that this step was considered justified.

4. Procedure

During last two years a project about energy efficiency in construction was ca
ried out in selected Eastern European countries (Estonia, Latvia, Lithuania) where
professional associations of above mentioned target groups were also pa
proached to get and overview of related knowledge gaps. The results showed
that in general the knowledge of the membersof the associationswasrated to be
around 6-7 on the scale of 10 where 1 represented poor knowledge and 10 exke

l ent¢cknowl edge. ¢cButc¢citcwascpointeda@g outcthatct
need for awareness raisingAdditionally construction related curricula were as-
sessed taking into account energy efficiency criteria and it was shown thatre
ergy efficiency is not very deeply integrated to the current study programmes
based on which the target group is taught.

To get a comprehensive overview of the fiaining needs in the target countries on
the one hand, but to keep the amount of questioned experts limited, it appeared
justified to address the national divisions of unions and associations of these pf
fessional groups. These were identified for each cary usually representing the

3 We refer here to the projectiDeveloping concepts for innovative and energy efficient can-
struction of new buildingsd ¢ ( 1 0-03/20D%).7The project was funded by the German
Fenderal Foundation for the Environment, with the main beneficiary being the Bltic Enwu-
ornmental Forum Deutschland e. V. The final project report with details on this smallsa
sessment in Estonia, Latvia, and Lithuania can be obtained from the author.
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following higher levels in the organisation. The experts were contacted by the
eleven coordinating partners beforehand to ensure their principle willingness to
participate in the survey.

The design of the questionnaire is seen as a vital paf the implementation of
the assessment Therefore, major effors were allocated to optimize the ques-
tionnaire i both, in terms of its length (number of questions included) and e-
gree of knowledge , as wdlasthe choice of the most suitable language for m-
plementation of the assessment in multflingual settings, consequently ®veral
attempts were needed.

Initially, a first set of relevant questions was developed which resembled the list
of potential training modules (cf. Table 1) and which would lead to results that
would allow making decision for which level to prepare the training units.

The initial list proved to be too long and therefore required several stepsof
down-sizing, while ensuring that all aspects remain covered eventually, leading
to a testable questionnaire. This questionnaire was provided to all participating
countries where it was translated into national languages and a bilingual version
was provided to experts from the partner municipalities which tested and con-
mented the questions.

Given, that the topic is rather specific and one of the major challenges is tane
sure thatthe translation is identical in all relevant languages of the project team
this time consuming procedure required additional efforts between the deve-
opment team of the project and the translators among the partners in the con-
tries.

After apre-testing the questionnaire was shortened and revised, correcting qus-
tions that caused misunderstandings or misinterpretations in several languages.
tries and languages.

Taking into consideration the advantages of online survey this mode of ques-
tioning was selected. In a few cases, however it was necessary to provide paper
versions ofthe survey to the experts.

€2 Qualification needs (continued)
1V. Use of building elements
that your ization represents, how would you rate their knowledge?

.........................
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Table1: Potential training modules

TOPIC/ 1 2 3 4 5

6

7

8

9

10

11

MODULE | Legislation Settlement
planning

Regional Energy
conditions; carriers,
Adapting to RES

Climate
Change.

physics
STAKE
HOLDER
GROUPS
GROUP 1:
Already high
qualification:
Architects,
Engineers,
University
lecturers

GROUP 2:
Practical
orientation:
Vocational
school
teachers,
craftsmen

No shade- we assume that this particular group does not need this specific module;
Light gray- we assume that the training module is needed;
Dark grayi we assume that more than basic knowledge should be transferred.

INTENSE Background Paper
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Building

Construction
elements;
solutions

(windows,

walls, doors)

Systems
engineering
(heating &
cooling)

Retro-
fitting

Best
practice

Costbenefit
assessment

Methods of
awareness
raising;

households




5. The questionnaire

In the following section we explain the structure of the final questionnaire and
the reasoning behind the selectbn of the questions.The questionnaire is builtup
in three sections A. Personal information, BExpectationstowards the develop-
ment of the housing market in the respondents country, and C. Gathers inforax
tion about qualification needs.

© ldentification of opportunities fain e e on er iciency issues of construction ionals in Central and Eastern Eur o0

« + @ htp:/.
I
|| M & Apple Yehoo ube Wikipedia News(633) v Beliebt v BEF LimeSurvey

Identification of opportunities to increase the knowledge on energy efficiency issues of construction professionals in Central and Eastern Europe
~ insert desmiption —

o M oo I
Engish +
€2 Qualification needs (continued)
1. Planning of the building

When thinking about the professionals that your organization represents, how would you rate their
knowledge?

None. Basic Advancat 4 Don't know No answar

) Geometry of the
building
Compactness, relation

Resume later << Previous Next>>

This suney is not currently active. You will not be able to save your responses

In total 37 questions are included. These are almost exclusively closed questions,
in sections B and C, and some open questions in the first section on very indivi
ual information about each respondent.

For illustration, in the annex to this document, we provide an exampleof a full
questionnaire in English and in one of the national languages (Czech version),
providing also an information about how it is presented to the respondents
online.

Since the level of experience is crucial to evaluatthe answers of a respondent,
this section was positioned at the beginning of the questionnaire. However it
does not contain any point of exclusion, which would stop the questionnaire in
case a respondent does not have a sufficient level of experience thdt would
allow him or her to make statements about the whole professional group which
he or she represents. This was tried to ensure already during the selection ro
ess.

The questions in this section gather information about the qualification of the
respondent (professional and other qualification not related to construction
businesses, work experience, etc.).

Section B addresses issues related to the future developmeérof the housing
market and the demand for energy or passive houses in the target countries.
These questions shall give an indication to what extent the topic of energy eiff
ciency has reached the target groups, but also shall give an idea, whether the

INTENSE BackgrounBaper
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respondents believe that the economic crisis has stalled activities in the constai
tion sector completely in the mid or even longterm.

Moreover, we try to understand whether there are generally prevailing obstacles
that hinder reaching a low-energy standard d approximately 30-60 KWh/m2 x
year of heating demand. We have explicitly excluded here the issue of financial
resources, as this issue will be addressed in other actions of the INTENSE project.
Here, we ask for the availability of qualified professionaldhe existence and &-
forcement of quality control procedures that ensure a proper execution, and we
ask for any legal or administrative barriers that exist on any administrative level in
the country, which could prevent the promotion of more energy efficient ways to
build a new house.

The third section in this questionnaire shall directly answer to the specific quaiif
cation needs. As mentioned earlier, it covers the whole range of topics of pote
tial training modules that can be developed by the project team (cf.Table 1: Po-
tential training modules Table 1 and list below). The topics are listed and at first
we ask about the level of attentionthese topics should receive, when carrying
out a qualification programme that aims to increase the capacity of professionals
in the field of energy efficiency. These answers can be ranked by country and
compared to establish groups of countries with simila profiles for the training of
trainers programme which will be carried out in the frame of the project.

The subsequent questions check subtopics of each potential module further, and
ask for the level of knowledge the respondent would attribute to the prdessional

group, which he or she represents.

Topic
Rated according to level of attention needed in the

country in a specially designed capacity building

programme (No attential to very high attention)
|. Best practice
Providing knowledge and information about
objects already implemented (inyour and/or
other countries) in a short profile.

Specifications

Rated according to level of knowledge among the
professionals which the respondent represents
(Basic, Average, Advanced)

No specification questions or checked in othe
subsections

Il. Settlement planning
Information about holistic and sustainable
planning

a) Planning principles for energy eff i-
cient settlement planning

b) Urban sprawl and density of buildings

Ill. Regional climatic conditions

No specification questions or checked in oth
subsections

IV. Legislation

a.) Knowledge of national and EU legisl| a-
tion

V. Building concept and planning of the
building

Knowledge about the development of a
building concept with regional, national, or
European future (trendsetting) standards
observing requirements of regional, national,
technical, and historical (traditional) dimen-
sion. Optimize the first sketch of the building
according to compactness and hed
ing/cooling components of the building.

a) Consumption of energy
Knowledge about standards of energy
consumption according to legislation
and future standards considering eo-
logical and economic aspects.

b) Systems engineering (heating, solar
energy, air ventilation, heat recovery)
Knowledge about systems engineering
according to energy standards of the
buildings, integration of solar-thermal
systems, solar cooling systems

INTENSE BackgrounBaper
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Topic
Rated according to level of attention needed in the

country in a specially designed capacity building
programme (No attential to very high attention)

Specifications

Rated according to level of knowledge among the
professionals which the respondent represents
(Basic, Average, Advanced)

c) Type of energy
Knowledge about exploitation of energy
sources availabé in the building area,
pay special attention to low consunp-
tion of primary energy
VI. Planning of building elements a) Geometry of the building
Using best practice of constructions concen- Knowledge about compactness, the red-
ing energy efficiency and humidity-balance tion the between building volume and
to avoid structural damage (caused by the surface area, advantages of terrace
humidity) houses, multi-family houses
b) Optimizing the ground floor plan,
particularly considering aspects of e n-
ergy efficiency
c) Integration of solar architecture and
sunscreen
VII. Planning a construction in detail a) U-value
Referring to V. And VI. Further optimize the Heat conductivity, calculation according
construction, taking into consideration all to EN 694
building elements b) Humidity
Sources of vaporization, rate of satwa-
tion of condensation, rate of air change
per hour
¢) Heat accumulator
Influence of materials related to inside
temperature of the building
d) Thermal bridge
Knowledge about important thermal
bridges and howto avoid them
e) Airtightness

Avoidance of unnecessary jointing and
leakages, avoidance of draught inside
the building, carrying out a Blowerdoor-

test (according to EN 13829)

f)  Insulation materials
Properties, scope of correct application,
eco-balance, Ifecycle of materials (po-

duction, processing, application, and
disposal)
Use of building elements (topic in the se c- a) Exterior wall
tion on specific knowldeg only) Advantages and disadvantages of the-
mal insulation composite systems or
cladding
b) Roof
Thermal insulation, air tightness
c) Floor / cellar insulation (inside or ou t-
side)
d) Windows
Insulation of the frame, glazing, rail
VIII. Heating system a) Primary energy
Knowledge about heat production in differ- Pollution, differences, oil, gas, biomass
ent heating systems, looking at CQ@ emis- NOT district heating
sions and efficiency levelaccording to prEN | b) Heating generators
13790:2004 Differences of efficiency levels, emission
temperature, electric power consumnp-
tion, energy losses in heat distribution
c) Differences between central heating

and decentralized solutions
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Topic
Rated according to level of attention needed in the

country in a specially designed capacity building
programme (No attential to very high attention)

Specifications

Rated according to level of knowledge among the

professionals which the respondent represents

(Basic, Average, Advanced)

d) Control systems
Regulation of room temperature, ada-
tation to heating generator, automatic
regulation, time needed of a preset sg-
tem to reach desired temperature

IX. Ventilation
Knowledge about the importance of ventila-
tion systems, advantages and disadvantages

a) Air exchange
Rate and right behaviour to air rooms,

indoor humidity, and comfort

related to energy efficiency

b) Ventilation
Mechanical systems (with or without

heat recovery)

c) Ventilat ion with cooling

Heat pump with cooling function

d) Calculation and dimension of ventil a-

tion system

X. Combined heat and power, district hea t-
ing

Opportunities and limitations for these insta-
lations in different local conditions

No specification questionsr checked in other
subsections

XI. Energy calculation and energy balan c-
ing

Knowledge about the calculation of energy
use for space heating according to EN 1S

a) Heating degree days (in Kelvin -days /
Kd)
Looking at climatic conditions in future
perspective

13790

b) Heat generation and transmission

c) Solar benefit

d) Interior sources
Lost heat from persons, electric appt
ances, lighting, etc.

e) Energy exchange caused by ventil a-

tion

f)  Overall degree of energy loss

g) Using application software
XIl. Quality contr ol a) Quality control of the planning
Increasing the quality of the building already | b) Quality control of the execution

by checking, if the actual implementation is
in accordance with national standards (con-
pliant with EU directives)

XIlI. Properly informing inhabitants

How to provide information to the inhabi-
tantscofc¢cacgcbuildingg
low-energychoused

No specification questions or checked in oth
subsections

XIV. Costs, profitability (repayment), and
other benefits

a) Alternative options for construction
and their specific effectiveness
b) Calculation software to determine the

cost-effectiveness of a
building

low -energy

XV. Awareness raising

Informing comprehensively and to promote
low-energy houses and better quality (long
lasting, but maybe more expensive initially,

no cheap solutions)

No specification questions or checked in oth
subsections
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6. Results

In this chapter, the three target groupsi architects, engineers, and craftsmer
are compared to each other.Generally, & the training programme of the IN-
TENSE project will set different emphasis for each target group in the first place
and only then concentrate on specific needs of a certain country, an analysis of
the results by country or geographical region will only be made wherdlistinctive
features in the data are salient.

In total, 22 respondents completed the survey, whereof 7 were architects, 12he
gineers, and 3 were craftsmen.

Country Architects Engineers Craftsmen Total
Bulgaria 1 1 7 2
Croatia 1 1 1 2
Czech Republic 1 1 7 2
Estonia 1 1 1 3
Hungary 1 1 7 2
Latvia 1 1 1 3
Lithuania 1 3 7 4
Poland 7 1 7 1
Romania 1 7 7 1
Slovakia 7 7 7 o}
Slovenia ) 1 7 1
Total 7 12 3 22

As we can see from the data iTable 3, there is an imbalance between the targets
groups. While engineers and architects have responded to the survey in greater
numbers, this is not the case for craftsmen.

The primary demand for participation in the survey was that the respondents
have a broad overview of the situation in their country with respect to the current
situation in the construction sector and specifically with respect to the level of
knowledge and qualification of their colleagues.

The participants came from national professional associations, as well as (te¢hn
cal) universities. Around 70 per cent of theaspondents had a working expei-
ence or more than 10 years either as architects, engineers or in a handicraftopr
fession.

The INTENSE project assumes, that there is a lack of proper lifiGation of pro-
fessionals, that there could be a lack of access to building materials needed for
energy efficient construction, and it assumes, that potentially administrative be
riers persist, that need to be tackled in order to widely achieve an imprad en-
ergy standard of buildings in the Central and Eastern European target countries.
It should be mentioned here once again, that the following answer were based
on the opinions of experts that know the circumstances in the whole country,
and not about the situation in just their organization or region alone.

INTENSE BackgrounBaper
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Topic Target
Group WELIE

Architects 2.0 Applies somewhat
a) Sufficiently qualified craftsmen are hard to : i h
find. Engineers 2.0 Applies somewhat
Craftsmen 2.0 Applies somewhat
b) This low energy standard cannot be achieved | Architects 3.0 Somewhat¢doe
because sufficiently qualified arcli- Engineers 25 Applies somewhat
tects/enginieers are hard to find. Craftsmen 20 Applies somewnhat
¢) The existing quality control procedures allow | Architects 3.0 Somewhatcdoe
this low-energy standard (Quality control e- Engineers 2.0 Applies somewhat
fers to the implementation/building phase). Craftsmen 4.0 Do e s nmytat@l p
d) The national legislation does have incentives | Architects 3.0 Somewhatg¢doe
that make it attractive to construct a house Engineers 4.0 Doesnotcapp
with such a low-energy standard. Craftsmen 4.0 Doesnotcapp
e) There ae too many administrative/legal bari- | Architects 2.0 Applies somewhat
ers, that make it not attractive to build accod- Engineers 3.0 Somewhat¢cdoe
ing to this standard. Craftsmen | 3.0 & Somewhatgdoe
Question: Assuming, roof, windows, orwalls shall be newly installed or modernized in order to achieve g
low-energy standard (3060 KWh/m2 x year heating demand) and the financing is secured, to what exten
do¢cthec¢cfoll owingg¢gstatementscapplyctolyatalj ccount

Looking at item a), dl target groups across the ten
participating countries, agree, that the lack of sufficiently qualified craftsmen is
an issue.Even, the craftsmen themselves agree on the same level. The respo
dents are also critical with respect to the availability of qualified architectand
engineers (item b) that have the necessary skills to build houses according to a
low-energy standard

A low-energy standard can only become reality, if hdemands
are fulfilled with regard to the quality of the work. Here quality control, does not
only refer to a control enforced by authorities, but it also includes a kind of qua
ity assurance seHimposed by either associations or the professionals theneves.
In sum: are the necessary preconditions met, for that the newly constructed
building really consumes only30-60 KWh/m2x year of heating demand# if oper-
ated properly. Looking at the responses to item clengineers are fairly optimistc,
while architects tend to think the opposite and craftsmen are respond that they
are not convinced that the current quality control procedures allow a low energy
standard. We will also see further down, that the level of knowledge among all
target groups is evaliated asbasic?

Although our respondents do not see
too many legal barriers or obstacle that would hinder a construction according to
a low-energy standard, they quite clearly state that there are no incentives in the
national legislation that would make it attractive to build such a house.

Further qualification focussing on energy efficiency is necessary for all target
groups: architects, engineers, and craftsmen, while the latter group should
receive special attention.

4 At the time the project was developed and still when the questionnaire was firsdissemi-
nated, this figure was considered a great improvement. In comparison to the existing pa
tices.

5 A problem with quality control is, that it is not clearly defined, particularly in the legislation
of most INTENSE countries. This however should loiscussed with the participants of the
training programme to ensure that all understand and speak about the same issue.
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Quality control and assurance should be included in the programme and
probably should receive a special focus.

Financial and legal incentives should be highlighted, during the training
course for those countries, where such incentives do exist, in order to filrer
spread the knowledge about them.

Further on, the respondents were asked to give their estimation about the level
of professionalism at a typical construction site in their country. It was assumed
that for several reasons, that there is a high amount fonon-professionals and
non-qualified actors working at construction sites in Central and Eastern Europe.
The reasons were that on the one hand there are many individuals building
houses and seeking for lowcost and on the other hand it was assumed that
qualified personnel has moved to other EU member states seeking for better
salaries.

Romania
Latvia

Czech Republic
Lithuania
Croatia

Estonia

Poland

Slovenia

Bulgaria

Hungary

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B Private persons (later owners) with some specific support by professional
B Craftsmen without qualification
@ Craftsmen with professional education and qualification

O Other

Although the results, as shown inFigure 1, are subjective,overall, there is a high
amount of non-professionals and norqualified workers involved, except in a few
countries, like Estonia, Poland, and Slowéa. fDtherdinvolved actors, which have
been specified are, architect, and enimeers, as well as such actors, asifiness
people, and politicians.

The construction sector in Central and Eastern Europe, which was experienced an
enormous boom prior to 2008 has suffered substantially from theeconomic cri-
sis, which unfolded fully during the subsequent year. To estimate the future &
mand for living houses in general and the demand for lowenergy and passive
houses, the respondents were asked to take a look ahead 10 years from now.
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They were askd to rate the demand on a scale from 1 to 7, wheré.owas equal
fmo demandoandirowase qu al ¢t o¢cAver y¢chi ghg¢gcdemando.

As we can see fromFigure 3-Figure 6, below, craftsmen have more pessimistic
estimations for the future than the other two target groups. However, all groups
estimate a moderate demand for new living houses in generalRigure 3), which is
not so surprising, given, that much of the demanl was met during the boom
phase.

When comparing the demand for lowenergy houses(Figure 4) with that for pas-
sive houses Figure 5), we can see a more steep increase in comparison to the
general demand and we can expect, that our target audience is aware that also
the market will demand for more emphasis on energy efficiency in the future.

Additionally, the comparison of the two building types on average, the demand
for passive houses is expected to bemy slightly lower than that for low-energy
buildings.

Given, that with the current developments, legislation across Europe will
tighten the standards, the majority of aspects of energy efficient constre-
tion, the training program could stress more on acleving the passive house
standard. This is further supported by the estimations, that our respondents
have with respect to the future demand of solutions formechanical air vent-
lation and systems with heat recoverywhich is essential in a passive house
(Figure 2).

4 / —e— Architects
/ —@— Engineers
3 &

Craftsmen

2009 2011 2014 2019
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Figure 3: Eastimation of the demand ér new living houses in the coming 10 years Figure 5: Estimation of the demandfor passive houses (15 KWh/(m2 x year)) in the
coming 10 years

8 8
7 7
6 6

/ —o— Architects
4 = 4

—o— Architects
—@— Engineers —@— Engineers
S / ~#— Craftsmen 3 ‘/;/ ~—#— Craftsmen
2 2
1 1
0 T T T ] 0 T T T ]
2009 2011 2014 2019 2009 2011 2014 2019
Figure 4: Estimation of the demand for houses with a lowenergy standard (3660 Figure 6: Comparing the demand for low-energy houses and passive houses in the
KWh/(m? x year)) in the coming 10 years coming 10 years
8 8

7 /I 7
6 A 6 /
5 5 =
—ae— Architects //;/
_ 4 —o— Low-energy house
/ —&— Engineers / /
3 3 —m— Passive house
/ —a— Craftsmen :'/I'
2 2

2009 2011 2014 2019 2009 2011 2014 2019
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What expectations do ourrespondents have with regard to a future training pio-

gramme that focuses on improving the qualification of architects, engineers and

craftsmen with regard to energy efficiency?Therefore we asked them to tell as

which of a set of giventopics (seeTable5) should receive special attention when

carrying out capacity-building, to achieve a higher qualification that focuses on
energycefficiencycandc¢tocassigncaclevel cofc¢ci mg
i mportant gretagqd Inlggtid gnfd4d Gs,pensi bl eo. ¢

In sum, the expectations are high, and not very diversifiedVhen we look at the

importance that the respondents assign to the different topics, which should be

covered in the trainings, none ofthemi s ¢ bel ow¢ ac¢ | meaes|tigabitf ¢ A6 0 ¢ whi ch
is very important to pay special attention to these topics.

I ngccompari son, cwecal sogcdonotcseectoogcmanycgcout
to how important the majority of the topics are typically in the work of our target

groups (Table 6). Surprising may be however, the importance that our respa-

dent scassi gnc¢t oc¢g whctwvenrawermge $ias a scare of 6.3nogt of 7.

This may be exaggerated; however there are additional reasons why not to put

too much emphasis on this topic in the training programmei Within INTENSE

we consider awareness raising generally important and therefore a whole work

package is devoted to it(seealsobelow).

Lowestc¢cingthecr anBegaong conddigng, takag irntoogedount; o f ¢ i

future developments (climate changep . ¢ Fr om¢t hegccurrentc¢cperspecti\
the climate in the coming 2550 years must be expected and if we want to -

mote higher quality of construction, we expect buildings to be longlasting, and

here thistopic comes into play, considering the right dimension of a heating sg-

tem or offering technical solutions for a building, that allows up or downgrading,

if the climatic conditions change in the future and do not match anymore those

conditions under which they were planned.

Other sections of the survey, however, help to overcome the clear setting of pfe
erences by the respondents themselvegsee in particular chapter6.5). Generally,
however, we can conclude:

Given, that the INTENSE project is not exclusively about a training pf
gramme for construction professionals, and not all topics can be covered to
the same extent, it is recommended when preparing the concept of the trai-
ing programme to concentrate on the topics, to pay spcial attention on
those topics, which are specifically important with respect to energy eff
ciency.

Although awareness raising of customers with regard to energy efficiency is
an important issue, the INTENSE project contains a complete separate work
package, which is concerned with this topic. It is therefore, advisable, only to
mention its importance where necessary in connection with other topics of
the programme, but maybe not to devote an entire module to it.

Since we can expect a change of climaticanditions within a few decades
and since we expect buildings built with a certain quality level also to last for
several years,all target groups, but particularly architects and engineers
should be made aware about the implications that climate change hasn the
planning of a building and its details.

6 Awareness raising, as it is meant here, is addressing customers.
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" Target . Level of impor- Average n . Average
‘ Topic H Gro?Jp ‘ Median tance P importaﬂce ‘ Median Level of importance importa%ce ‘
Architecs 7.0 Indispensible ) . ) Architecs 7.0 Very important
a)  Best practice Engineers | 6.5 Very important 6.8 1. Financing (cost/benefit anay- Engineers 7.0 Very important 7.0
Craftsmen 7.0 Indispensible sis) Craftsmen 7.0 Very important
Architecs 7.0 Indispensible - p
b)  Settlement planning Engineers 6.0 Very important 6.0 . Archltecs e very !mportant
Craftsmen 50 Important 2. Construction elements Engineers 7.0 Very important 6.7
Architecs 7.0 Indispensible Craftsmen 6.0 Important
c)  Regional and climatic conditions Engineers 5.0 Important 6.0 Architecs 7.0 Very important
Craftsmen 6.0 Very important 3. Building design Engineers 6.0 Important 6.3
Architecs 7.0 Indispensible Craftsmen 6.0 Important
d) Legislation Engineers 6,5 Very important 6.2 Architecs 6.0 Important
CIELETION |__Ei0 [IPOIET 4. Best practice Engineers 6.0 Important 6.3
e) Building concept and planning of the build- Archltecs [ Indls_pen5|ble Craftsmen 7.0 Very important
ing Engineers 6.0 Ver}_/ |mportant 6.7 Archit 7'0 e ant
Craftsmen 7.0 Indispensible 5. Legislation (European, a- Ic _' €Cs o ery !mpor an
Architecs 7.0 Indispensible tional, and local) Engineers 7.0 Very important 6.3
f) Planning of building elements Engineers 7.0 Indispensible 7.0 ’ Craftanen 5.0 Somewhat important
Craftsmen 7.0 Indispensible . Architecs 6.0 Important
Architecs 7.0 Indispensible 6. Awareness raising of custm- Engineers 6.0 Important 6.3
g)  Planning a construction in detail Engineers 7.0 Indispensible 7.0 ers or the public in general Craftsmen 7'0 Very important '
Craftsmen 7.0 Indispensible Architecs 7'0 Very important
Architecs 7.0 Indispensible . . - -
h)  Heating system Engineers 6,5 Very important 6.8 7.  Air ventilation Engineers 6.0 Important 6.0
Craftsmen 7.0 Indispensible Craftsmen 5.0 Somewhat important
Architecs 7.0 Indispensible Architecs 7.0 Very important
i) Ventilation Engineers 7.0 Indispensible 7.0 8. Settlement planning Engineers 5.5 Somewhat important 5.8
Craftsmen 7.0 Indispensible Craftsmen 5.0 Somewhat important
Architecs 6.0 Very important Architecs 6.0 Important
j) Combined heat and power, district heating Engineers 6.0 Very important 6.3 9 Retrofitting Engineers 6.0 Important 5.7
Craftsmen 7.0 Indispensible ’ - : :
yATChitees 70 Indispensible Craftgmen 5.0 Somewhat !mportant
k)  Energy calculation, energy balancing Engineers 7.0 Indispensible 7.0 Architecs 5.0 Somewhat important
Craftsnen 7.0 Indispensible 10. Energy carriers Engineers 6.0 Important 5.3
Architecs 7.0 Indispensible Craftsmen 5.0 Somewhat important
) Quiality control Engineers 7.0 Indispensible 7.0 11. Regional conditions, taking Architecs 5.0 Somewhat important
gfatf]t_fme” ;-8 :"S?SPG"S?E:G into account future develop- | Engineers 4.0 Average 43
rchitecs d ndispensible ;
m)  Informing inhabitants Engineers 7.0 Indispensible 7.0 ments (climate change) CrRiSInell 4.0 Average
Craftsmen 7.0 Indispensible When designing, planning, or constructing/retrofitting a building, how important are the following
o ) Architecs 7.0 Indispensible topics in general for your work? Assign the level of importance to the following items (1 = Noti-
n)  Cost, profitability and other benefits Engineers 7.0 Indispensible 7.0 portant at all / 7 = indispensible)
Craftsmen 7.0 Indispensible
Architecs 7.0 Indispensible
0) Awareness raising Engineers 6.0 Very important 6.7
Craftsmen 7.0 Indispensible
According to your opinion, which of the following topics should receive special attention when
carrying capacity-building, in order to achieve a higher qualification that focuses on energy
efficiency? Assign the level of importance to the following items (1 = Not impdant at all / 7 = indis-
pensible)
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In order to get an overview, on which level to begin the training programme for

the different target groups, the respondents were asked to evaluate the current

level of knowledge regarding different aspects relevant for a holistic overview on

energy efficient construction. The fields ranged from basics of planning and
building¢tocgcdetail scongdi fferentcbuildingcelen
like energy efficient urban planning, financing, quality contrd, or knowledge of

the relevant legislation.

I ngthecg¢ foll owingg¢gsectiongnotcg¢gcnecessarily, c¢cev
knowledge. For example planning issues are not necessarily of primary concerns

for craftsmen, in contrast to architects and engineers, athe former are impk-

menting the plan of the latter. Nevertheless, therefore craftsmen are expected to
havecatc¢cleastcibasicdcknowl edgecaboutc¢cpl anning

In this section we look at the knowledge of our target groups inthe following
four areas: The general building conceptTable 7), the planning of a building in
detail (Table 9), the planning of building elements (Table 10), and the use of di
ferent building elements (Table 11). Additionally, we have asked the respondents
to give us their estimation which impact different building elements have on the
overall energy efficiency of a building Table8).

In short, these are the fundamentals of a construction process for our target
groups and these are well known by our target groups. As we have briefly stated
in the introduction to Chapter 6, a basic knowledge of craimen in the planning
segments can be expected and is not necessarily a lack.

It is noteworthy to remark here, that two items of the Detail planning Table 9),
items b) Humidity, and c) the Heat accumulator are less known by oumtget
groups. These items are important with respect to quality issues (b), as well as
technical aspects of the heating system and therefore should receive some atte
tion in the training programme

Further,¢cwecdonot ¢fi ndgc¢ anyjympxtwhighdiffesentngc¢cr esul t sg¢
building elements have on the energy efficiency of a house. If we subdivide the

all items into 3 groups, as indicated ¢lll) in Table 8, |, with roof, walls, and wi-

dows, carec¢ct hec¢ on e 0easgedfirst andhhawe the highedtgnipact a d d r

Then followed by the heat installations (I1), while (ll), the intermediate floors and

ceilings are to some extent outstanding. On the one hand, they do have a signif

cant impact, and must be insulated properly, butthis has most effect, in conjurc-

tion with according measures taken earlier in | and Il.

For the training programme it can be assumed, that generally, the target
groups have a sufficient fundamental knowledge of the basics of planning
and building and no surprises should be expected here.
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Table7: Level of Knowledge in the field "Building concept"

Table9: Level of knowledge in the filed "Planning a construction in detail"

" Target - Knowledge
‘ Topic ‘ Group Median ‘ level ‘
a) Consumption of energy Architecs 2.0 Basic
Knowledge about standards of energy con
sumption according to legislation and fu- Engineers 3.0. Advanced
ture standards considering ecological and
economical aspects. Craftsmen 3.0 Advanced
b) Systems engineering (heating, solar | Architecs 2.0 Advanced
energy, air ventilation, heat recovery)
Knowledge about systems engineeing ac- Engineers 2.5 Intermediate
cording to the energy standards of the
buildings, integration of solar-thermal sys- Craftsmen 3.0 Advanced
tems, solar cooling systems
c) Type of energy Architecs 2.0 Basic
Knowledge about exploitation of energy
sources available in the building area, pg- Engineers 3.0 Advanced
ing special attention to low consumption of
primary energy Craftsmen 3.0 Advanced

Level of knowledge: 1 = None / 2 = Basic / 3 = Advanced

Table8: Impact of different building elements on the energy efficiency of a building

Target

g Target n Knowledge
‘ Topic Group ‘ Median level
a) U-alue Archltecs 2.0 Basic
Heat conductivity, calculation according to | Engineers 3.0 Advanced
EN 6946 Craftsmen 2.0 Basic
b) b)) Humidity Architecs 2.0 Basic
Sources of vaporization, rate of saturation : r
of condensation, rate of air change per Engineers 25 Interme.dlate
hour Craftsmen 2.0 Basic
) Heat accumulator Architecs 3.0 Advanced
Influence of materials related to theinside Engineers 2.0 Basic
temperature of the building Craftsmen 20 Basic
d) Thermal bridge Archltecs 2.0 Basic
Knowledge about important thermal Engineers 3.0 Advanced
bridges and methods how to avoid them Craftsmen 20 Basic
e) Airtightness Architecs 3.0 Advanced
Avoidance of unnecessary jointing and :
leakages, avoidance of draught inside the Engineers 3.0 Advanced
building, carrying out a Blowerdoor-test f
(according to EN 13829) Craftsmen 2.0 Basic
f)  Insulation materials Architecs 3.0 Advanced
Properties, scope of correct application, Engineers 3.0 Advanced
eco-balance, lifecycle of materials (proda- 9 = -
tion, processing, application and disposal) | Craftsmen 2.0 Basic

Level of knowledge: 1 = None / 2 = Basic /3 Advanced

Table10: Level of knowledge in the field "Planning of building elements"

‘ Topic ‘ Group Median Impact ‘
Architecs 7.0 Very high
a) Roof Engineers 6.5 High
Craftsmen 7.0 Very high
Architecs 7.0 Very high
b) Walls Engineers 7.0 Very high |
Craftsmen 7.0 Very high
Architecs 7.0 Very high
c) Windows Engineers 7.0 Very high
Craftsmen 6.0 High
Architecs 7.0 Very high
d) Heat installations Engineers 6.0 High 11
Craftsmen 6.0 High
) . Architecs 5.0 Somewhat high
€) Ele(i)lior: asnd intermediate Engineers 4.0 Average 1l
9 Craftsmen 2.0 Low

Assuming, there are no financing obstacles, how would you rate the following construction
elements according to their impact on energy efficiency of a building? (1= No impact / 7 = Ver
high impact)

Topic Target Median Knowledge
Group level
a) Geometry of the building Architecs 3.0 Advanced
Compactness, relation between building Engineers 3.0 Advanced
volume and surface area, advantagesfder- b
race houses, multifamily houses Craftsmen 2.0 Basic
b)  Optimizing the ground floor plan, Architecs 3.0 Advanced
particularly considering aspects of @- Engineers 3.0 Advanced
ergy efficiency. Crétsmen 2.0 Basic
) o of Sol h g Architecs 3.0 Advanced
c ntegration of solar architecture an p
sun-screen. Engineers 3.0 Advan.ced
Craftsmen 2.0 Basic

Level of knowledge: 1 = None / 2 = Basic / 3 = Advanced
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Table11: Level of knowledegein the field "Use of building elements" Figure 8: Out wall construnction: cladding

Topic Target Median Knowledge
Group level
a) Exterior wall Architecs 2.0 Basic
Advantages and disadvantages of thermal Engineers 3.0 Advanced
insulation composite system (seeFigure 7) . :
or cladding (seeFigure 8) Craftsmen 2.0 Basic
b) Architecs 2.0 Basic
Roof -
Thermal insulation, airtightness Engineers 3.0 Advanced
Craftsmen 2.0 Basic
) Floor / cellar insulation Architecs 2.0 Basic
c oor / cellar insulation (- 7
side/outside) Engineers 3.0 Advan'ced
Craftsmen 2.0 Basic
d)  Windows Arcr?ltecs 2.0 Basic
Insulation of the frame, glazing, rail (see Engineers 3.0 Advanced
Figure9) Craftsmen 2.0 Basic
Level of knowledge: 1 = None / 2 = Basic / 3 = Advanced
Figure 7: Schematic outer wall construction with thermal insulation compsite system Figure 9: Window insulation

Plaster

—

Structure, for example,
masonry, cencrele, elc.

Adhesive

Exterior insulation

Reinforcement

Exterior plaster
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