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1.1

Introduction and background

The buildings sector accounts for about 40% of final energy consumption in Germany, and by
far the largest part of this is due to old buildings. In total, more than 80% of the final energy
consumed in households is used for space heating and hot water (Federal Statistical Office
2010). Implementing the economically worthwhile measures for reducing energy consumption
in the buildings sector would permit at least a 20 percent reduction in Germany’s total emis-
sions by 2020 (McKinsey 2007).

At present, however, the potential in the field of energy-saving building refurbishment is not
being exploited to the full, whether in terms of technological possibilities or economic effi-
ciency. For example, on average only about 1/3 of the economically worthwhile savings poten-
tial in the buildings sector is being exploited (Kleemann 2006). The German government has
therefore identified energy-saving building refurbishment as one of the central fields of activity
in its energy and climate programme, which means that relevant assistance programmes can
be expected to continue in the future as well. To ensure efficient exploitation of the energy-
saving refurbishment potential, it is first necessary to use information and promotion measures
to create and maintain the demand. However, it is equally important to ensure availability of
the qualified personnel needed for consultation, planning and implementation — which means
creating suitable training courses.

Objectives and research issues

The study “Employment effects and training and upgrading needs in the field of energy-saving
building refurbishment” made an analysis of employment structures and trends and the rele-
vant needs for vocational training and qualification in the field of energy-saving building refur-
bishment. A dual-perspective study design was used for this purpose: On the one hand it ex-
amines, from the point of view of companies operating in this field, the current and future
needs that exist for qualified personnel and the requirements that such personnel will have to
meet. On the other hand it analyses, from the point of view of training providers, the extent to
which existing vocational training and further education structures can support the provision of
qualifications for job-related activities in the field of energy-saving building refurbishment. By
comparing supply and demand, a list was then prepared of action recommendations designed
to make a contribution to ensuring the qualitative and quantitative supply of new sector-
specific qualified personnel.

The investigations were based on the following key questions:

1. What are the framework conditions, current trends and future issues in the field of energy-
saving building refurbishment?

2. How great is the current and future employment potential in the selected areas of en-
ergy-saving building refurbishment?

3. What skills and competencies are expected of those who work in this field?

4. What are the resulting qualification requirements that vocational training and further edu-
cation have to meet?

The full version of the study will be published shortly. This summary provides an outline of the main findings.



1.2

Subject of investigation

As examples of the entire field of energy-saving building refurbishment, four areas of activity
were examined in detail (cf. also areas marked in Figure 1).

— Initial consultation and energy consulting
— Planning and coordination
— Implementing measures in the field of thermal insulation

— Implementing measures in the field of heating

Initial/energy Financing Planning and coordination
consulting

Production Transport / Implementation

Fig. 1: Selected areas of activity (source: own diagram)

These areas of activity cover large sections of the value-added chain of energy-saving building
refurbishment and also include the key processes which determine the choice and quality of
individual efficiency measures. These areas and the relevant criteria for their selection are out-
lined briefly below.

Consultation normally takes place at the beginning of the refurbishment process, where there
is a need to determine the refurbishment requirements and decide on appropriate measures.
This was the reason for selecting the process of initial and energy-oriented consulting and the
assessment of extensive refurbishment projects. The quality of such consultation is a crucial
factor in the decision as to whether to invest in energy efficiency and, if so, on what scale.

In the course of product selection, engagement of building trade businesses and, where ap-
propriate, consulting engineers, and also during the construction phase, there is a constant
need for decisions in which good planning is important for the quality of the refurbishment.
This applies to both complete refurbishment and individual measures. The process of planning
and coordination is therefore particularly interesting for analysis, since the complexity of the



measures makes great demands on the quality of the consultation and planning. Important
factors here are the interaction between the trades and good planning and coordination of the
individual measures.

When it comes to the implementation of refurbishment measures, insulation plays a key
role, because this field involves particularly high energy-efficiency and resource-related poten-
tial which is often not adequately exploited as a result of incorrect implementation. Moreover,
the importance of quality standards has already proved its relevance in this very young busi-
ness field: There is a need to implement specific solutions for the individual building require-
ments, with the result that suitably qualified trades are necessary to avoid serious damage
such as moisture problems.

Another field investigated in relation to the implementation of refurbishment measures was
that of heating (including hot water), because it was possible here to analyse not only the
great impacts of energy efficiency, but also in particular the aspects of resource efficiency and
consistency.

1.3 Methods

In view of the exploratory character of the study, it was mainly qualitative methods that
were used. In line with the principle of triangulation of different methods, the qualitative in-
terviews were supplemented and extended by quantitative surveys. The following data sur-
vey methods were used:

Table 1: Overview of data survey methods

Evaluation method
Data survey methods
Quantitative Qualitative

Document analysis X
Online survey of businesses in the field of “consultancy and X X
planning”
Analysis of job vacancies advertised in two online databases X
Semi-structured interviews with

— Businesses in the insulation and heating sectors,

— Trade associations, architects and higher-level stake- X

holders,
— Vocational training and further education institutions

During the research, individual results from previous surveys were included in the design of
the subsequent phases of the study. For example, the findings of the business survey were
taken into account when developing the framework script for the subsequent interviews.



Summary of findings

The findings are described on the basis of the key questions asked above.

1. What are the framework conditions, current trends, and future issues in the field of
energy-saving building refurbishment?

— The role of assistance programmes

Any increase in the refurbishment rate, and hence the future shape of the labour market for
energy-efficient building refurbishment, depends to a large extent on developments in legal
framework conditions and existing assistance measures. Here special mention must be made
of the KfW'’s “CO, Building Refurbishment Programme*” and the Energy Saving Ordinance
(Energieeinsparverordnung — EnEV) as the German government’s two central climate protec-
tion instruments for the buildings sector. In the past, the additional investment triggered by as-
sistance programmes has been many times the actual amount of assistance, stimulating de-
mand for refurbishment measures in the field of energy-saving building refurbishment. The re-
spondents in businesses, trade associations and training establishments have confirmed that
companies in this sector profit substantially from the assistance programmes.

But particularly in the rented housing sector, lack of economic incentives for building refur-
bishment, or failure to recognise such incentives, often reduce the frequency of refurbishment
work. Here the investor-user dilemma plays an important role, since it is the tenants who feel
the benefit of the heating fuel cost savings that refurbishment makes possible, although it is
the landlords who bear the cost of the investment. Conversely, the additional cost of any fail-
ure to implement potentially economic investments is borne as running costs by the tenant, but
does not place any burden on the landlord. In the end, however, it is the rent including heating
that matters to anyone renting a home.

— Future issues

The experts consulted regard energy production and more efficient insulation in particular as
the issues of the future. The topic of material efficiency will also acquire greater importance in
the insulation sector. These issues are closely connected with the requirements for upgrading
courses that follow from the demand perspective. One challenge here is to keep up with the
pace of development in these fields. Here it is not only the exacting demands on planning and
implementation, but also the overall wealth of topics that present challenges for the various
training courses.

On the one hand the experts stressed the importance of sound basic training, but at the same
time the demand side is increasingly calling for the integration of new themes in training
courses.

— Challenge: Material efficiency

The selection and production of building materials and their efficient use are central themes for
energy-saving refurbishment. Greater account should also be taken of the entire life cycle of
the materials, including their recycling properties. For example, building materials from renew-
able raw materials can still be used at the end of their life cycle to produce renewable energy.
In practice — in the opinion of the business associations — the material properties of insulating
materials are of virtually no importance alongside the thermal conductivity and price of the in-
sulation.



Ultimately it is the trades which plan and execute the work that influence the choice of materi-
als through their advice. Training and upgrading can be used to raise the awareness of all
those involved about the importance of material selection and efficient use of materials. The
surveys also drew attention to the importance of assistance measures for increasing the per-
centage of renewable raw materials in the form of building materials. In view of the market dis-
tortion effects, the experts consulted did not consider it advisable to use direct sales promotion
activities such as market launch programmes.

2. How great is the current and future employment potential in the selected areas of en-
ergy-saving building refurbishment?

— Attempt to quantify the need for qualified personnel

The sector has the potential to secure jobs along the entire value-added chain and also to cre-
ate additional jobs. Even today, modernisation work accounts for 78% of all work in the build-
ing sector, corresponding to an order volume of €115.91bn Euro (DIW 2009). If the economi-
cally worthwhile refurbishment measures alone are implemented in the future, we can expect
to see an increase in demand for such refurbishment measures and hence for qualified per-
sonnel. On the other hand it has to be said that long-term predictions in particular are difficult
and were viewed with caution by the vocational training and further education establishments.
The associations and businesses questioned nevertheless expect demand to grow at least in
the short and medium term. The results of the online survey also reveal such tendencies.

Since many refurbishment measures are carried out by businesses in various sectors that also
engage in other activities, it is impossible on the basis of the study methods used to assess
the numbers of qualified personnel who can be assigned exclusively to the field of energy-
saving building refurbishment. To get an idea of the size of the employment effect, it is worth
noting here the calculation by the Bremen Energy Institute that an investment volume of €1bn
generates an employment effect of 16,500 person-years (BEI 2008). Assuming that roughly
half the order volume mentioned above can be attributed to energy-saving building refurbish-
ment, the employment effect in the field of energy-saving building refurbishment can currently
be put at more than 900,000 person-years.

In view of demographic change, the implementing trades in particular are faced with chal-
lenges when it comes to meeting their needs for qualified personnel. In some federal states
there is already a surplus of apprenticeship vacancies. There is also a tendency to demand
higher-grade school-leaving certificates, thereby reducing the numbers that will potentially de-
cide in favour of an apprenticeship under the German dual system.

3. What skills and competencies are expected of those who work in this field?
— Challenges in relation to ensuring refurbishment quality

The pace of innovation in this sector is very rapid. In both the heating and insulation sectors,
the range of technologies (e.g. heat pumps, combined heat-and-power generation, photo-
voltaic systems, insulation technology) and products (e.g. new insulating materials and com-
posite systems) is growing all the time. The dual-system training courses in this sector are
thus faced with the challenge that, while they need to stay on the ball where new develop-
ments are concerned, their courses also need to teach the necessary fundamentals, such as
building physics and material science. Both are a prerequisite for assessing the fabric of the
building and the possible approaches to refurbishment.



On the whole there is a tendency to take advantage of suitable further training courses to pro-
vide the additional qualifications necessary for energy-saving building refurbishment. This
represents a challenge from the demand perspective. This is because businesses, as a rule,
tend not to be very proactive with regard to further training, but only make use of offerings that
they regard as necessary in view of new statutory requirements in the field of refurbishment.
Further training courses which the trade associations describe as important (e.g. coordination
of trades, marketing) are not (yet) regarded as such by businesses.

— Qualitative requirements for qualified personnel from the demand perspective

More than 80% of craft-trade businesses see the future focus of work in the building sector as
being in the refurbishment of existing buildings, and in the case of architects the figure is as
high as 90%. Energy-saving refurbishment involves considerably more work than refurbish-
ment without energy-oriented modernisation. In particular, there is a greater need for planning
and coordination, not only between planners and implementers, but also between the trades
themselves. The study makes it clear that potential for improvement exists in the planning and
implementation of energy-saving refurbishment measures, and that the degree to which this
savings potential is exploited is closely related to the quality of the preceding initial and energy
consultation and of the planning and implementation.

There are great variations in the specific requirements expected of personnel in the fields of
activity considered from the energy-saving building refurbishment sector. As indicated by an
analysis of job vacancies (relating to energy efficiency in general) advertised in the Online por-
tal ‘green-jobs’ (Strohschein 2010), the fields of planning, concept development and consul-
tancy call for a broad spectrum of knowledge ranging from contracting through legal frame-
work conditions to specific technical know-how. However, the findings of the business survey
and job vacancy analyses carried out as part of the study show that, in addition to the wide va-
riety of specific subject-specific competencies, general communication and advisory compe-
tencies and also the ability to work in a team are coming to play an increasingly important role.
The closer the field is to the implementation/ execution level, the more important and special-
ised are the technical competencies required for the relevant refurbishment measures. But
here too the explicit calls for ‘soft skills”, especially in the form of team skills and customer ori-
entation, are becoming increasingly frequent.

In addition to specific specialist competencies, energy-saving building refurbishment calls in
particular for an “overall picture”. Routine operations are called into question and new tech-

nologies enter the market. This makes it necessary to become familiar with new fields. The

topic of coordination between the different trades acquires special importance here. The fol-
lowing requirements are important from the point of view of those working in the sector:

— The “overall picture”: Overview of energy-saving refurbishment as a whole and the re-
sulting requirements to be met by the individual actors

— Coordination between trades
— Material science, material efficiency: Material properties, energy consumption during
production, choice of correct materials

— Identification of potential savings: Knowledge of energy-efficiency measures, savings
potential with regard to different materials

— Specialist commercial knowledge: Not only purchase costs, but also life-cycle costs



10

— Communication and consultancy competence

— Management competence

— Logistics and construction planning

— Legal knowledge: e.g. implementing the Energy Saving Ordinance

— Financing: Financial planning, knowledge of opportunities for assistance: sources of
funds, conditions

4. What are the resulting requirements that vocational training and further education
measures have to meet?

— Demand-side perspective

According to the findings of an online survey in the field of planning and consultancy, few
businesses are satisfied with the knowledge and skills taught in training and further education
courses (most businesses take a neutral attitude). The main complaints in relation to further
training and upgrading relate to lack of up-to-dateness and lack of specialist relevance. Take-
up of further training course is impeded by obstacles which are largely financial or concerned
with time (e.g. cost of participation and travel, distances). Cross-disciplinary upgrading courses
for consulting and planning professions and for implementing trades are regarded by 84% of
respondents as useful — but only 65% make use of such offerings.

— Importance of qualifications for energy-saving building refurbishment

The training and upgrading institutions surveyed generally acknowledge the importance of
qualifications for energy-saving building refurbishment, and this applies not only to traditional
trade-based construction work on existing buildings, but also to new buildings using industrial
components and complete systems. At present, however, it is not possible to describe any
clearly defined qualification profiles. Neither is it yet possible to assess the relative importance
of the new qualifications that need to be taught and the qualifications that in any case have to
be acquired in organised apprenticeships under training regulations and curricula. This also
applies to qualifications that have already been clearly associated with the requirements for
energy-saving building refurbishment.

Experts in the field of practical vocational training describe these qualifications as fundamen-
tals of building physics and technology, material science knowledge, basic business manage-
ment knowledge about the profitability of energy-efficient refurbishment, and the ability to think
and act in a systemic fashion (“the holistic view”).

— Energy-saving building refurbishment as a new interface vocation?

Although practical training experts regard dealing with energy-efficiency issues as an impor-
tant aspect of work on existing buildings, they see it as only one aspect among many of refur-
bishing existing buildings. Thus occupational specialisation only makes sense if (1) it does not
lead to the disappearance of the complex spectrum of qualifications for the building trades,
and (2) the volume of energy-saving refurbishment work that is necessary for professionalisa-
tion is guaranteed in the long term.

However, the experts interviewed took a sceptical attitude to these requirements. They are
worried that in an “interface vocation” the typical broad cross-vocational qualification would be
lost, and that the volume of orders for energy-saving refurbishment in particular cannot be re-



liably predicted either now or in the future, and that as a result the preconditions for profes-
sionalisation of a new occupation do not actually exist. However, if qualification processes for
energy-saving refurbishment were simply added on top of existing vocational training courses,
this would be an unacceptable extra burden on the present apprentices. Moreover, if the con-
struction industry continues to develop complete systems and “smart houses” and energy-
saving refurbishment of existing buildings subsequently proves to be unprofitable, then profes-
sionalisation of energy-saving building refurbishment in craft-trade interface occupations will
have serious effects on the livelihood of those affected.

— Using modules to supplement the range of vocational training and further education
courses

Instead, the acquisition of qualification for energy-saving building refurbishment should take
the form of sound specialist upgrading, on a cross-trade and cross-sectoral basis, of the train-
ing provided in all building trades associated with energy-saving building refurbishment, for
example by means of modules in the context of collectively agreed upgrading courses. Com-
parable modules can also be devised for initial vocational training and also made available for
initial vocational training depending on training requirements. This would be one means of
making job profiles more specific with regard to energy-saving building refurbishment.

— Opportunities for addressing key issues

Another means of accentuating training in building trades with the aid of modules is courses
on addressing key issues (e.g. designing transitional systems, designing airtight building enve-
lopes, moisture problems in existing buildings, typical errors in refurbishment of existing build-
ings) as cross-sectoral topics not confined to individual trades. Such courses would take ad-
vantage of existing scope to address trade-related fields of activity and action in the field of
energy-saving building refurbishment.
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Brief summary of action recommendations

On the basis of the underlying study, five central fields of action were compiled in
relation to vocational training and qualification needs in the field of energy-saving
building refurbishment and suggestions for their implementation were drawn up:

Action field A: Initiate communication and image campaigns to meet
present and future demand for qualified personnel

Action recommendation Al: Image campaign — Construction
trades in energy-saving building refurbishment

Action recommendation A2: Energy-saving building refurbish-
ment requirements for the building trades — communication by
associations

Action field B: Use curricular and didactic options for vocational training
and further education for energy-saving building refurbishment

Action recommendation B1: Additional qualifications through
modules for initial training and further education

Action recommendation B2: Take advantage of scope offered
by existing vocational training and further education courses

Action field C: Raise awareness of the importance of material selection and
material efficiency in construction vocations

Action recommendation C1: Make it possible to experience
material efficiency through cooperative training models

Action recommendation C2: Strengthen old techniques and tra-
ditional materials as course content for energy-saving building
refurbishment

Action field D: Develop, test and evaluate cross-trade further education and

training

Action recommendation D1: Develop, test and evaluate a range of
upgrading offerings for further training and career advancement

Action field E: Facilitate creation of profiles for energy-saving building re-
furbishment in degree courses

Action recommendation E1: In-depth options relating to remedia-
tion and conservation of structures
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3 Action recommendations

3.1

3.1.1

The analytical approach of showing the study results separately for the supply and demand
perspectives makes it possible to arrive at differentiated and well-founded action recom-
mendations. Five central fields of action can be defined. For the most part, these start from
the supply processes and structures of providing qualifications for energy-saving building
refurbishment. A systematic relationship between the five fields can be described: Action
field A — “Initiate communication and image campaigns to meet present and future demand
for qualified personnel” — proposes a marketing approach that cuts across the individual
qualification strategies. This is concerned with showing potential qualified personnel how
attractive the labour market for energy-saving building refurbishment can be, and at the
same time raising business awareness of the requirements of this market. Action fields B,
D and E make specific suggestions as to how the qualification phases of the dual voca-
tional training system, further training and degree courses can be tailored better to the
needs of energy-saving building refurbishment. The action spectrum here ranges from bet-
ter exploitation and extension of didactic and curricular scope, through the implementation
of refurbishment-specific further training courses, to the expansion of in-depth options relat-
ing to remediation and maintenance of structures in selected degree courses. Action field
C, which sets out to raise awareness of material selection and material efficiency issues,
addresses a fundamental concern of vocational training keyed to sustainable development.

Each of these action fields is described below, starting with the background situation
and/or underlying problem and moving on to operationalised action recommendations.

Action field A: Initiate communication and image
campaigns to meet present and future demand for
qualified personnel

Background situation / Description of problem

Opportunities for the labour market through more climate protection: Energy-saving refur-
bishment of buildings plays a central role in discussions about measures for reducing CO,
emissions. A large proportion of anthropogenic CO, emissions are due to the construction
and housing sector; many homes have to be classed as in need of energy-saving refur-

bishment. Thus savings potential exists especially in the refurbishment of existing buildings.

Apart from its ecological relevance, the field of energy-saving refurbishment and building
modernisation offers economic potential in particular: the experts interviewed are agreed
that through innovative business models this field ensures secure jobs along the entire
value-added chain. According to calculations by the Bremen Energy Institute (BEI 2008),
which undertakes an annual review of the energy-saving and employment effects of the
KfW’s CO, refurbishment programme, an investment volume of €1bn generates an em-
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ployment effect of 16,500 person-yearsz. On this basis the KfW programme in 2007 alone,
which provided reduced-interest loans totalling some €1.9bn, had an employment effect of
around 35,000 person-years. This ecologically and economically worthwhile savings poten-
tial and the associated jobs have to be seen against the background of a “refurbishment
backlog”. According to various studies, only between a third and a half of all “possible” re-
furbishment opportunities are used for energy-saving refurbishment (Weif3/Dunkelberg
2010). Although the refurbishment volume is currently not being exploited to the full, there
is a lack of skilled personnel possessing the necessary qualifications for energy-saving re-
furbishment. Not only the craft trades operating in this sector, but also the trade associa-
tions and the research and development institutions confirm the present lack of qualified
personnel and suspect that this situation will get worse in the future (at least in the medium
term). For many years now the focus of work in the building sector has been shifting more
and more towards refurbishment of existing buildings.

It is important to note here that the information supplied by the respondents is confined to
medium-term assessments. On this basis, building refurbishment would appear to be an
important market for the future in the medium term. It is possible that in the long term (after
2050) it might no longer be possible from a technical point of view to meet the standards
necessary or required in the refurbishment of existing buildings.

There are general complaints that, at the level of basic apprentice training in building trades
and at the implementing journeyman level, it is becoming increasingly difficult to attract
suitably well educated juveniles into the building industry. This problem is being exacer-
bated by demographic change. For these reasons alone there will continue to be a short-
age of suitable upcoming qualified personnel. This will make itself felt in the implementing
trades in particular and is already doing so today in some regions. At the same time one
can see a particularly sharp decline in the number of school-leavers with a basic or inter-
mediate school-leaving certificate, who are traditionally the usual candidates for an appren-
ticeship trade.

For businesses which have concentrated on business fields in the energy-saving building
refurbishment sector, the qualitative and quantitative recruitment problem is especially seri-
ous. Much more than other areas of the building sector, these fields require not only a
sound basic knowledge of building physics and of modern energy and heating technolo-
gies, but also a knowledge of traditional craft-trade techniques and a sustainability-oriented
basic attitude. At the higher operating level of the master craftsman there is a need for ex-
perienced qualified personnel who can make a holistic overall assessment of the extent to
which a building needs to be refurbished. Moreover, the advent of energy-saving building
refurbishment seems to be making it more important than ever to ensure effective imple-
mentation of the frequently voiced call for cooperation between the individual building
trades.

It is important to note that the success of the business fields relating to energy-saving build-
ing refurbishment depends to a considerable degree on the extent to which it is possible to
interest upcoming personnel in training opportunities in these fields of the building industry.
Before developing, improving and revising qualification courses, it is essential to stimulate
demand for such courses. The findings of the underlying study illustrate the need to initiate
image strategies for “recruiting” potentially suitable qualified personnel (Action recommen-
dation Al).

According to the BEI, one person-year corresponds to the employment of one person for a period of one year on the
basis of the weekly working hours that are usual in the relevant industry/sector.
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At the same time it is important to ensure that businesses operating in the field of energy-
saving building refurbishment are made aware of requirements and issues that are becom-
ing increasingly important in their sphere of activities. These include the cross-trade coop-
eration mentioned above, and also marketing (especially stressing the value of one’s own
craft trade services) and customer acquisition. Although trade associations have already
identified important issues for upgrading courses, businesses are not showing enough de-
mand for the opportunities that have been devised (Action recommendation A2). Whereas
the later action fields focus on specific aspects of training and upgrading, Action field A is
devoted to the need to inform the target groups better about such training opportunities.

3.1.2 Action recommendation Al: Image campaign — Construction
trades in energy-saving building refurbishment

An image campaign run or supported by educational policy institutions (Federal Ministry of
Education and Research, Federal Ministry of Labour and Social Affairs / job centres, ca-
reers advice institutions, training institutions, associations, chambers) could communicate
the variety of craft trades and tasks in the field of energy-saving building refurbishment,
convey an up-to-date picture of this sector, improve future opportunities and thereby in-
crease the attractiveness of the job profiles concerned — especially among young people.

The aim of the campaign would be to make the work and career situation of energy-saving
building refurbishment more attractive and to increase the number of new recruits to the
implementing trades in this sector. The campaign should primarily be aimed at young peo-
ple who are still at school or have just finished school, and should inform them about the
career and the opportunities it offers for the future.

The associations and Chambers of Craft Trades should be involved in the running of the
campaign. The initiative “Fit for new energy” could serve as a reference model® . Under the
JOBSTARTER programme promoted by the Federal Ministry of Education and Research,
this initiative is designed to increase the number and range of apprenticeships available in
the renewable energy sector in the Weser-Ems region. The renewable energy job informa-
tion fair “Energieberufe live”, first held in March 2010 under the lead management of the
University of Oldenburg, could also provide ideas about how to present the fields of activity
of energy-saving building refurbishment to future specialists®.

Another possible starting point could be the image campaign launched in 2010 by the Ger-
man Confederation of Skilled Crafts (ZDH) under the title “Craft Trades — The economic
power next-door”. The aim of this campaign is to communicate a modern picture of the craft
trades, emphasise their economic and social importance and arouse young people’s inter-
est in the craft trades and the relevant apprenticeships. If this were used as a starting point,
one could integrate topics relating to energy-saving building refurbishment in the existing
campaign. The spectrum of topics and necessary knowledge and skills to be introduced
here ranges from knowledge of materials and identification of savings potential, through
commercial knowledge, marketing and customer service, to coordinating aspects such as
building-site logistics and craft trade coordination.

Integrating these topics could bring added value to both the campaign as a whole, and the field
of energy-saving building refurbishment in particular. On the one hand the campaign as a whole

The initiatives and measures mentioned here are only a selection of examples (with no claim to completeness).
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could embed in its concept the topical issue of the sustainability, environmental relevance and
hence future viability of the job profiles in question. On the other hand the field of energy-saving
building refurbishment would profit from the visibility of the existing campaign.

Examples of other campaigns (specific to individual states) where it would be possible to inte-
grate the topics of energy-saving building refurbishment are the recruitment campaign
"www.handwerks-power.de" which the Baden-W rttemberg craft trades federation has been
running since 2005, or the recruitment campaign "Macher gesucht!" (“Doers wanted”) launched
in 2008 by the Bavarian craft trades federation.

Another means of using synergies would be to communicate the attractiveness of the job in con-
sumer-oriented campaigns in the field of energy-saving building refurbishment, for example the
nationwide information and advice programme “Refurbish your home — Reap the benefits” run by
the German Federal Foundation for the Environment (Deutsche Bundesstiftung Umwelt — DBU).

An independent image campaign designed to improve the attractiveness of jobs in the field of
energy-saving building refurbishment would have to be the result of cooperation between the
relevant associations and chambers and an advertising agency, paying special attention to tar-
get group specific media. In view of the age of the target group this could focus on a website,
supported by PR and advertising on TV and radio and in the print media. The website and the
magazine “handfest” of the West German Federation of Craft Trade Associations would serve as
a starting point here.

Action recommendation A2: Energy-saving building refurbish-
ment requirements for the building trades — communication by
associations

Admittedly the field of energy-saving building refurbishment involves considerable challenges,
but it also offers good opportunities for businesses to establish themselves in a field where good
growth prospects can be expected for the next 10-15 years. However, the majority of businesses
do not yet have sufficient awareness of the requirements, which experts say will become in-
creasingly important for the future success of a company. This can be seen from the fact that
they rarely take a proactive approach (e.g. through further training courses) to dealing with top-
ics that go beyond the statutory requirements, like those in the Energy Saving Ordinance
(EnEV). In this connection, the respondents in the underlying study made special mention of the
topics of cross-trade work planning and interface management, and also marketing and cus-
tomer acquisition.

It is the task of the associations to communicate more targeted information about requirements
that will be important in the future and raise the awareness of businesses about new develop-
ment, in order to generate interest in the relevant courses offered. The target group for this
communication is the craft trades operating in the field of building/ refurbishment. This should be
done through their individual organisations (associations and craft trade chambers), which act as
multipliers. It would also be possible to cooperate with cross-sectoral initiatives working in the
field of energy-saving building refurbishment, since they have good access to relevant trade as-
sociations (e.g. Federal Working Group on Refurbishment of Existing Buildings (Bundesar-
beitskreis Altbausanierung), Federal Association for Moisture & Refurbishment of Existing Build-
ings (Bundesverband Feuchte & Altbausanierung)).

See http://www.energiebildung.uni-oldenburg.de/38841.html


http://www.handwerks-power.de/
http://www.energiebildung.uni-oldenburg.de/38841.html
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Action field B: Use curricular and didactic options
for vocational training and further education for
energy-saving building refurbishment

Background situation / Description of problem

The labour market for energy-saving refurbishment as a subset of the overarching idea of sus-
tainable building will come to have an increasing influence on the training and upgrading
courses available. The experts interviewed from training and upgrading institutions and from
academic and research establishments generally acknowledge the importance of qualifications
for energy-saving building refurbishment, and this applies not only to traditional trade-based
construction work on existing buildings, but also to new buildings using industrial components
and complete systems. At present, however, it is not possible to describe any clearly defined
qualification profiles. Neither is it yet possible to assess the relative importance of the new
gualifications that need to be taught and the qualifications that in any case have to be acquired
in organised apprenticeships under training regulations and curricula. This also applies to
gualifications where a clear connection has already been established with the requirements of
energy-saving building refurbishment.

Asked about the most important qualifications for energy-saving building refurbishment, ex-
perts from training and upgrading institutions and from academic and research establishments
cite the following:

— Fundamentals of building physics and technology,

— Knowledge of building material science,

— Basic commercial knowledge about the profitability of energy-saving refurbishment pro-
jects,

— Ability to think and act in a systemic fashion (“the holistic view”).

The latter qualifications are also described as assessment skills. Similar findings emerged
from the survey of experts from trade associations, who regard the following qualifications as
particularly relevant to energy-saving building refurbishment:

— Ability to identify savings potential, and relevant knowledge about various energy-
efficiency measures,

— Knowledge of materials (thermal conductivity, recycling properties, percentage of renew-
able raw materials, energy consumption during production, and other material properties),

— Cooperation between trades, interface management in view of increased demands on the
synchronisation and coordination of planning and implementing work,

— Construction-site logistics,

— Commercial knowledge (especially in relation to extended cost analysis through life-cycle
management),

— Advisory/communication skills, customer service and marketing.
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New vocations do not necessarily make sense

Even if experts are already in a position to describe a broad qualification spectrum for en-
ergy-saving building refurbishment, this does not necessarily mean that new vocations in this
field make sense. Although the respondents regard energy-related issues as important as-
pects of construction work on existing buildings that need to be addressed, they see them
only as a subsector of the refurbishment of existing buildings, and refurbishment in turn as a
subsector of the much more complex job-related activities and actions in building trades.
Thus vocational specialisation only makes sense if it does not result in the disappearance of
the complex spectrum of qualifications for the building trades, and if the volume of energy-
efficient refurbishment work that is necessary for professionalisation is guaranteed in the
long term.

The experts are however sceptical about both conditions. They fear that in an “interface job”
the broad, cross-cutting qualification that is typical of building trades will be lost. The volume
of orders for energy-saving building refurbishment in particular cannot be reliably predicted
now or in the future. As a result, the preconditions for professionalisation of a new vocation
do not exist at present.

Doubts about long-term improvement in job market opportunities solely through spe-
cialisation in energy-saving building refurbishment

It is by no means certain that simply obtaining qualifications in energy-saving building refur-
bishment will bring a general improvement in job market prospects. In the short term this
might be the case, in view of the current great demand for such building services and the
specialisation by building companies in energy-saving building refurbishment. A long-term
improvement in labour market opportunities also requires permanent, ongoing demand for
energy-saving refurbishment of existing buildings and a general upgrading of such qualifica-
tions in building vocations.

However, if qualification processes for energy-saving refurbishment are integrated in the ex-
isting vocational training courses, i.e. included in the relevant framework curricula and ordi-
nances as compulsory course content and learning objectives, this would mean an unac-
ceptable extra burden on the present apprentices. Few of them would be capable of meeting
the requirements demanded of them. Moreover, if the construction industry continues to de-
velop complete systems and “smart houses” and if energy-saving refurbishment of existing
buildings subsequently proves to be unprofitable, then professionalisation of energy-saving
building refurbishment in craft-trade interface occupations will have serious effects on the
livelihood of those affected.
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3.2.2 Action recommendation B1: Additional qualifications through
modules for initial training and further education

Instead of reforming the craft-trade interface jobs in the directions of professionalisation of en-
ergy-saving building refurbishment, the acquisition of qualifications for energy-saving building
refurbishment — seen as a whole — should take the form of sound specialist upgrading, on a
cross-trade and cross-sectoral basis, of the training provided in all building trades associated
with energy-saving building refurbishment. This could be done with the aid of modules for
gaining additional qualifications in the context of collectively agreed upgrading courses or pro-
vider qualifications (with certificates awarded by the provider, e.g. craft-trade establishment).
These options could be designed by training providers and training regions to meet specific
requirements. Participants or providers include:

— joint training and upgrading centres, which are usually financed by the associations,

— vocational schools or colleges as upgrading providers (e.g. via technical colleges) within
the scope of their educational autonomy,

— craft-trade chambers as competent bodies for the approval of further training courses, and
— miscellaneous private training providers.

Comparable modules can also be devised for initial vocational training and also made avail-
able for initial vocational training depending on training requirements. This would be one way
of making vocational profiles more specific with regard to energy-saving building refurbish-
ment. For this purpose it would seem appropriate to offer the modules for additional qualifica-
tions to particularly capable young people who are willing to learn, comparable to “higher cer-
tificate models” but without demanding a higher school-leaving certificate as an entry require-
ment. This would create and offer training courses for energy-saving refurbishment as an op-
tion for acquiring additional qualifications extending beyond the spectrum of the course content
and course objectives that are in any case provided in vocational training.

Starting points for the additional qualification modules can be identified from the curricular
sources pinpointed in the analysis of documents from the underlying study in terms of course
objectives, course content and examination content bearing an affinity to energy-saving refur-
bishment. For example, most framework curricula of the principal and ancillary building trades
include specific learning areas relating to activities of (energy-saving) building refurbishment:
in the case of bricklayers, for example, it is learning field 17 “Repairing and refurbishing part of
a building”; for building structure waterproofers it is learning field 10 “Insulating and sealing flat
roofs”, and for drywall installers it is learning field 8 “Refurbishing an external wall”. For the
training of facade fitters, the learning field 15 “Refurbishing a facade" would seem to be a logi-
cal point of attack, and in the training of painters in the field of “Design and repair”, learning
field 11 “Repairing buildings” would seem to be relevant to energy-saving building refurbish-
ment. In almost all training courses examined, it is found that qualifications in energy-saving
building refurbishment are not scheduled until the last third of the apprenticeship. This is by no
means surprising, because the experts consulted all call for a well-founded basic knowledge
as a prerequisite for competent execution of energy-saving building refurbishment. On the
whole, course content and course objectives appear to be adequately enshrined in the train-
ing-relevant regulations (including ordinances), and they already offer the instructors at voca-
tional schools and in businesses that provide apprenticeships, and also the chambers involved
in examinations, a good starting point for providing qualifications in energy-saving building re-
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furbishment, partly through existing options and partly through additional modules yet to be
developed. Thus on the one hand there is a need to investigate the extent to which course
content from upgrading courses, e.g. in the field of energy consultancy qualification, is suitable
for use as a reference model for a reduced qualification module that is tailored to apprentices’
learning requirements. On the other hand there is also a need to develop totally new kinds of
modules, especially with a view to course content relating to innovative und in some cases
completely different networks of sustainable energy use and supply, for example the kind de-
scribed in the “e-energy” programme supported by the Federal Ministry of Economics (BMWi)
and the Federal Environment Ministry (BMU) (cf. BMWi 2008; BMWi & BMU 2010). Modules
relating to such networks go far beyond the focus of mere energy efficiency in the building in-
dustry. They develop network structures combining various fields of everyday needs, such as
building and living, mobility, leisure and recreation, as a basis for creating a holistic system for
improving energy efficiency. This is an area for cooperation between energy suppliers, manu-
facturers of various renewable energy technologies (wind, solar, biogas etc.), energy storage
specialists (including car makers involved in electric mobility), consultancy service providers,
the building industry with its craft trades and construction companies for infrastructure and
building construction, financial service providers, research establishments etc.

Action recommendation B2: Take advantage of scope offered by
existing vocational training and further education courses

Courses dealing with key issues as cross-sectional inter-trade themes are a completely differ-
ent concept for accentuation of training in building trades. This would not involve creating addi-
tional modules. Instead, cross-vocational learning as a universal principle in existing voca-
tional training and further education courses should be put into practice even more effectively
and stringently, as called for and considered possible by the training experts consulted. Unlike
Action recommendation B1, this strategy for obtaining qualifications in energy-saving refur-
bishment can be directly implemented in teaching as a short to medium-term measure at the
micro level of vocational training, for example within the scope of the individual responsibility
of vocational schools. With regard to the “output” of this implementation, it may be assumed
that it could foster a basic understanding of the requirements of energy-saving refurbishment.
In particular, it could in vocational teaching and learning place a stronger focus on interaction
and networking of the various trades in the building industry and the consequences for voca-
tional activities in the building trades. For example, it is obvious that as a result of the typically
marked need for cooperation in energy-saving refurbishment projects, job and work are char-
acterised much more than in conventional vocational fields in the building industry by thinking
and acting in cause-and-effect networks. In other words, craft trade practitioners will in future
be faced with the challenge of having to think much more carefully about the consequences of
their actions and overcoming the domain-specific limits of their jobs. Such courses would take
advantage of existing (!) scope to address trade-related fields of activity and action in the field
of energy-saving building refurbishment. This scope results from the fact that since 1996 the
framework curricula of the standing conference of ministers of education of the German fed-
eral states (KMK) for job-related teaching in vocational schools have been developed on the
“learning field principle”, which differs considerably from the previous curricula (Rebmann et
al). Until then the regulations contained detailed lists of course objectives and course content.
They were structured systematically by subject matter with a view to the reference disciplines
relevant to vocational training. The present regulations, by contrast, are structured in “learning
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fields” on an action oriented basis. In the terminology of the KMK, learning fields are “thematic
units which are described by objectives, content and timing guides and oriented to vocational
tasks and workflows”. In the learning field concept, teaching staff become actors who shape
the curricular basis for vocational teaching and learning. In course conferences, they have to
interpret the very vague and general requirements of the KMK specifically for the region, es-
tablishment and school class, and give specific, differentiated shape to their content. One
positive aspect of this is that it creates room to manoeuvre in the design of practical teaching,
for example by providing scope for implementing key issues in energy-saving building refur-
bishment.

Possible examples of such key issues include:

— designing transitional systems,

— designing airtight building envelopes,

— moisture problems in existing buildings,

— typical errors in refurbishment of existing buildings,

— construction industry component solutions and complete solutions, and combining these
with traditional craft-trade solutions.

These key topics would then be used to communicate the subject-related qualifications with
regard to building physics, constructional technology, building service equipment and building
material science.

As far as didactic method and implementation are concerned, preference should be given to
student-oriented and preferably project-oriented approaches in training. This would ensure
sustainable learning, generate a broad spectrum of knowledge in the students, and at the
same time permit effective communication of the knowledge. In this connection the experts
mention excursions and fact-finding visits to existing buildings undergoing refurbishment, but
also object-oriented learning and work assignments at school. The latter require in particular a
willingness on the part of industrial manufacturers to make up-to-date products such as mod-
ern heating systems for training system mechanics available for teaching purposes (preferably
on a cost-neutral basis). All in all, effective exploitation of the scope that exists in the curricula
for vocational training and further education in the field of energy-saving building refurbishment
calls for successful cooperation between all participating institutions with regard to where the
learning takes place. The craft trade businesses can provide the practical experience for ex-
cursions, for example, the schools can offer a space for reflection and safe familiarisation, the
industrial companies can make teaching material available, and the chambers can make the
most of their communicative function.
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Action field C: Raise awareness of the importance
of material selection and material efficiency in
construction vocations

Background situation / Description of problem

The selection of building materials and their production and efficient use should be central
themes for energy-efficient refurbishment. For example, making economical use of building
materials and choosing materials that are less energy-intensive to produce can save energy
as early as the planning stage or when starting construction. This is true of the insulation sec-
tor in particular, firstly because this is an area that uses large quantities of material, and sec-
ondly because an alternative range of insulating materials made from renewable raw materials
is available. According to the experts consulted, the topic of insulation will continue to grow in
importance.

Furthermore, the topic of sustainable, healthy building and living is closely linked to the ques-
tion of choice of materials. As a rule, the materials used in sustainable building are familiar or
temporarily forgotten natural building materials (wood, hemp, reeds, clay etc.) which have low
or non-existent pollution levels and do not affect the home living environment. One important
finding of recent years is the fact that especially traditional building materials such as clay
permit a mould-free living environment in airtight building envelopes. Ultimately it is the trades
that plan and execute the work which influence the choice of materials through their advice.
Their advice is based on the systems they commonly use, the processing requirements for
which are primarily passed on to businesses through manufacturers’ training courses and/or
training courses run by the trade. According to the relevant craft trade associations, manufac-
turers’ courses have a firm place in the range of further training courses and are frequently
used by businesses. One example here is the field of composite thermal insulation systems,
but here the relevant manufacturers’ courses rarely discuss renewable raw materials or other
alternative materials. In practice — in the opinion of the business associations questioned — the
material properties of insulating materials are of virtually no importance alongside the thermal
conductivity and price of the insulation.

On the whole there is still a considerable need among the trade public for information about
the use of building materials made from renewable raw materials. In its action plan for the use
of renewable raw materials as material, the German government states:

“There is a considerable need to inform owners, craft trade personnel and architects
about the properties and characteristics of building products made from renewable
raw materials, and to test and improve building products, components and struc-
tures.”

Federal Ministry of Food, Agriculture and Consumer Protection (BMELV 2009: 27).

According to the German government, the market launch programme started by the Federal
Ministry of Agriculture (BMVEL) in 2004 to promote insulating materials from renewable raw
materials has resulted in insulating materials that had previously been a niche product for a
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highly specialised consumer group becoming known to a broader trade public as an alterna-
tive to conventional insulating materials. Vocational training and further education can be used
to raise the awareness of all those involved about the importance of material selection and ef-
ficient use of materials. With regard to curricular specifications it is clear that the central idea
of sustainable development, especially in the framework curricula of the standing conference
of ministers of education (KMK), is clearly specified as a reference point for implementing the
specifications for course content and course objectives in the individual occupations. The
specifications for training in the building trades also contain explicit remarks about the impor-
tance of environmental protection and the economical use of resources and materials. Thus it
would seem that vocational training and further education can above all make a contribution to
the climate-relevant goal of increasing material and resource efficiency in the building industry
by ensuring targeted transfer of curricular requirements into teaching-learning situations (see
Action recommendation C1).

Whereas approaches to sustainable building in almost all trades call for personnel to make
competent use of modern technologies, in energy-saving building refurbishment it is also nec-
essary to recognise a need for old building techniques, such as laying tiles in a bed of mortar,
to be included in training and upgrading once again (see Action recommendation C2). For ex-
ample, the surveys of training providers in particular revealed that typical refurbishment pro-
jects always call for everyone concerned in the building work to be aware of the materials
used in existing buildings and to be able to assess the old building techniques. After all, it is
only with these basic competencies that the fabric of old buildings can be maintained and at
the same time refurbished with new materials (e.qg. filling materials for subsequent cavity insu-
lation).

3.3.2 Action recommendation C1: Make it possible to experience
material efficiency through cooperative training models

Students in vocational training and further education courses in the building industry should be
able to experience the effects that inefficient use of materials and resources can have on man
and the environment. They should learn to see the selection and use of building materials and
resources in holistic terms, i.e. above all to take into account the origin of the material and the
cost of transport when choosing materials. Frequently it is a matter of demonstrating alterna-
tive action models to the trades on site, in order to break through established routine in the
choice of materials. Since existing learning and working environments are frequently unable to
offer material-efficient alternatives because of established structures, there is a need for coop-
erative learning alliances. For example, businesses could exchange their apprentices and
possibly even their journeymen and master craftsmen within the value-added chain for a cer-
tain period and thereby enable the implementing trades to experience new horizons. Such ex-
changes are unusual in the building industry to date, and probably not very well known. But
other sectors such as the metalworking industry in Lower Saxony show that exchanges of em-
ployees can even be arranged under collective agreements, and that apart from the learning
potential they could also contribute to job security in cyclical areas of the economy. On a small
scale, training in the craft trades has been working on a cooperative basis for years now, as
shown by the examples of integrated training and inter-company training.

The relevant chambers or a trade association could act as mediators and drivers for this topic.
Thanks to their existing contacts, they can identify needs for learning and action and match
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them to potential offers. To raise students’ awareness of the issue of material efficiency, it is
also necessary to identify training providers who are prepared to focus more strongly on this
issue in their training. They are the ones who can set priorities and initiate learning alliances.

Action recommendation C2: Strengthen old techniques and
traditional materials as course content for energy-saving
building refurbishment

To pass on knowledge about old building techniques to young specialists, the businesses
themselves need adequate knowledge management to develop targeted training concepts. In
practical terms, this means giving older and experienced skilled personnel from the craft
trades, the technical sector and consulting engineers an opportunity to pass on their know-
how, e.g. how doors used to be fitted in old buildings, how windows used to be produced on
an individual artisanal basis, and how tiles used to be laid in a bed of mortar. Such knowledge
can be preserved and passed on, for example, in an experience-based and action-oriented
way using situation-dependent learning concepts such as coaching or mentoring. It may be
necessary to include and supplement such course content and objectives in the curricular
specifications for the apprenticeship trades, in order to establish the relevance of traditional
architecture and building culture.

Action field D: Develop, test and evaluate cross-
trade further education and training

Background situation / Description of problem

Compared with other refurbishment measures, energy-saving building refurbishment places
greater demands on the interaction of planning and implementing work. Here there is a need
for good coordination not only between architects and the executing trade, but also within and
between the executing trades themselves. The analyses of documents on existing vocational
training and further education courses of relevance to energy-saving building refurbishment
revealed suitable training opportunities in the fields of adaptation, advancement and further
training. On the whole, it emerged that from both a quantitative and qualitative point of view
there are already promising opportunities for providing skilled personnel at various levels with
specialised and trade-specific qualifications for energy-saving refurbishment. The surveys of
businesses and associations, i.e. on the demand side for qualified personnel, make it clear,
however, that there are not enough courses which provide qualifications in inter-trade coop-
eration. One key requirement of energy-saving building refurbishment is a holistic, cross-trade
approach to refurbishment projects, and this is not sufficiently well catered for by the existing
opportunities. The example of energy consultancy qualifications provides an interdisciplinary
model which could serve as a reference for the implementation level of energy-saving building
refurbishment.
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The experts consulted consider appropriate further training measures to be meaningful for
other topics as well, but have doubts about their implementation in practice. In particular, it
might be difficult to integrate the relevant craft trade businesses — the smaller they are, the
more limited is their scope for such measures.

Action recommendation D1: Develop, test and evaluate
a range of upgrading offerings for further training and
career advancement

The analysis of curricular framework conditions and specifications for qualifications in the field
of energy-saving building refurbishment shows, differentiated by training and upgrading
courses, what course content and objectives are related to energy-saving building refurbish-
ment. On the whole, it emerges that considerable curricular and didactic scope already exists,
especially in the apprenticeship trades, and that this could be qualitatively upgraded by sup-
plementary qualifications for energy-saving building refurbishment (cf. Action field B). More-
over, the existing opportunities for adaptation and advancement and in the “further training oc-
cupations” offer quite good starting points and preconditions for subject-oriented and trade-
specific qualifications. It has also transpired, however, that with the exception of the building
energy consultancy upgrading course, there are to date no cross-trade upgrading approaches
leading to a standardised or certified qualification.

One suitable measure might therefore be to develop, test and evaluate a further training
course in the context of career advancement qualification. One could conceivably establish a
further training course below the “classic” master craftsman, i.e. for the middle management
level, which did not, as in the past, provide qualifications only for clearly definable functions
and spheres of responsibility in craft trade businesses, but instead offered qualifications on a
holistic and cross-trade basis for tasks such as energy-saving building refurbishment. In the
renewable energy sector there is already a reference model in the form of a further training
course leading to a qualification as energy efficiency manager; this indicates how a “general-
ist” further training course of sustainable management could be implemented. In the field of
energy-saving building refurbishment the starting point could be the training course leading to
the qualification of technical efficiency manager, which normally counts towards the qualifica-
tion of master craftsman. As a rule, the entry requirements for further training are the appren-
ticeship or journeyman examination in a commercial, craft-trade or other recognised indus-
trial/technical apprenticeship trade, plus IT knowledge and at least one year’s relevant job ex-
perience. This further training course for the qualification of state-examined technical efficiency
manager is suitable for catering for cross-trade requirements in energy-saving building refur-
bishment because it is originally based on an interface function between the commercial and
technical sides of a companys. Moreover, in view of the entry requirements mentioned, it is a
good instrument for promoting permeability in the vocational training sector.

Such an in-service upgrading course with a focus on energy-saving building refurbishment
should comprise approximately 400 to 600 hours and last a total of 1.5 years. In terms of cur-
riculum, it should provide qualifications in interdisciplinary cooperation and should, in addition
to technical craft-trade know-how, promote commercial and organisational skills in particular. It

Cf. synoptic description of Federal Institute for Vocational Training:
http://mwww.bibb.de/de/fortbildungsprofil_50554.htm
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should also seek to develop social and communicative skills such as a capacity for self-
organised learning and working in interdisciplinary teams, the ability to reflect on group proc-
esses, the development of a common cross-trade terminology and methodological design
skills, to make it possible to transfer content from the training course and apply it to the condi-
tions of the individual business. In addition, it should provide strategic and planning skills with
a view to opening up new business fields and developing and implementing company-specific
visions which take account of the different framework conditions in the broad field of sustain-
able building.

The testing, development and evaluation of such a pilot upgrading course would appropriately
involve the participation of the responsible body — i.e. craft trade chamber —, the educational
institution running the course, the trades active in the field of energy-saving building refur-
bishment and, above all, scientific backup. The latter should not only support the development
of curricula and teaching concepts from a theoretical point of view, but also provide didactic
support.

Action field E: Facilitate creation of profiles for
energy-saving building refurbishment in degree
courses

Background situation / Description of problem

The experts interviewed from trade associations and the Federal Working Group on Refur-
bishment of Existing Buildings (Bundesarbeitskreis Altbausanierung) stress that energy-saving
building refurbishment as a sector of sustainable building is not sufficiently established in the
degree courses for Architecture and Construction Engineering, and that there are only a small
number of degree courses in the academic world which have focused on energy-saving refur-
bishment. Nevertheless, the analysis of selected examples of study module descriptions
yielded some promising results. The Braunschweig University of Technology, for example, of-
fers a in-depth option “Conservation of Structures”, which has been well frequented for years
and simultaneously serves a number of engineering-related degree courses. It cannot be as-
sumed, however, that this example of good practice is representative of the mainstream of
academic education in the fields of Architecture and Construction Engineering. There is also a
need for courses relating to the use of alternative building materials.

As far as the labour market is concerned, the experts questioned also identified a need for in-
creased qualifications. For example, the trade surveys revealed increased demand for envi-
ronmental and energy-related skills and knowledge in the fields of energy consultancy and
planning of refurbishment measures. For the years ahead the trade also predicts a growing
demand for environmental and energy engineers. All in all, it is clear that environmental and
energy-related topics are not adequately represented in the courses relating to building plan-
ning and implementation, and that there is a need for closer integration in architectural and
engineering courses.
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The experts interviewed from trade associations and the Federal Working Group on Refur-
bishment of Existing Buildings specifically mentioned the following requirements for personnel
involved in planning and consultancy in the field of energy-saving building refurbishment:

— Material science, material efficiency: Material properties, energy consumption during pro-
duction, disposal/recycling properties, health aspects, processing;

— Knowledge of the various energy efficiency measures, identification and optimisation of
savings potential;

— Awareness of requirements of the various craft trades, acquisition of know-how on these
trades, interface management;

— Logistics and construction planning;

— Commercial knowledge of importance for a holistic economic view of investments (e.g.
with the aid of life-cycle cost analysis instead of an isolated view of purchase costs alone);

— Funding: Financial planning, knowledge of opportunities for assistance and the relevant
conditions.

They also mentioned skills going beyond the specialist competence:

— Communication and consultation skills as one of the central capabilities of consult-
ing/planning architects or construction engineers, because they influence many decisions
by owners. In spite of their great importance in practice, communication and consultation
skills tend to be learned “on the side” rather than systematically in the course of training or
targeted “on-the-job” measures.

— Management competence: Management competence basically tends to be learned “on the
job” (though even here rarely as part of targeted measures), rather than taught during
training. This applies in particular to the fields of coordination, instruction and delegation of
tasks, since these also require leadership skills. However, basic things like team capacity
and work sharing should form part of training.

Action recommendation E1: In-depth options relating to
remediation and conservation of structures

As in the case of basic-level training in building trades (cf. Action field B), it would seem to
make little sense for the academic world of Bachelors and Masters degrees to create courses
specifically tailored to energy-saving building refurbishment. Instead, the possibility of offering
in-depth options focusing on the refurbishment and conservation of structures — of the kind
successfully demanded and offered for many years by the Braunschweig University of Tech-
nology — has emerged as a suitable option. Here students from neighbouring degree courses
can be trained in a broad spectrum of course content and objectives, ranging from building
conservation, through preservation of historic monuments and waterproofing of structures, to
viable future-oriented energy design for existing building. By developing such a profile, stu-
dents can deepen and broaden their basic-course knowledge in the fields of statics, design,
building physics etc., all of which are necessary prerequisites for energy-saving building refur-
bishment. As far as practical implementation is concerned, it is worth considering the possibil-
ity of coupling the introduction of such an in-depth option with a suitably oriented new post
specifically for the topic, since otherwise there is a risk of offering “new wine in old bottles”.
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