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1. Introduction
The present analyzes are based on different studies carried out and projects, in particular the
project "Skill Alliance Energy saving and sustainable construction in Baltic Sea Region".
The research aims to analyse the current socio-economic situation in the Baltic Sea Region. It
describes the demographic and economic aspects of the eight European countries having direct access to the Baltic Sea and three non-EU members (Norway, Russia and Belarus), who
also play a supportive role because of closeness to the sea and common interest and benefit
to make the region more innovative and competitive as well as prosperous and safe place to
live.
With regard to the importance of Energy the Construction Sector and the Energy Sector will
be considered in greater depth.
These analyses also give an overview on educational markets and national educational systems with a synoptic evaluation of advantages and disadvantages as well as development and
reform needs in the Baltic Sea Region countries. This compact information shall serve as the
basis developing educational measures in the project “Further Vocational Training in Energy
Service Technicians - VESTE”.
In this research, by the Baltic Sea Region is defined the Nordic countries (Denmark, Finland,
Norway and Sweden), the Baltic countries (Estonia, Latvia and Lithuania), entire Poland and
Belarus, western Russia (Oblast Kaliningrad, Oblast Pskov, Oblast Leningrad, St. Petersburg,
Republic Karelia) and the northern parts of Germany (Hamburg, Mecklenburg-Vorpommern
and Schleswig-Holstein).
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2. Mapping the Baltic Sea Region1
The Baltic Sea Region is populated by 96,4 million inhabitants, out of which 76% are represented by European Union countries. The average density is 198 inhabitants per km2 which,
despite the low amount of inhabitants in the Nordic countries, is still higher than the European
average of 116 inhabitants per km2. Among the BSR, the most densely populated areas are in
Poland and Germany.
According to Eurostat, most of the European countries in the Baltic Sea Region are predominantly rural regions, located close to the city which follows also the European average. The
biggest dispersion is noticeable between two neighbouring countries: the highly-urbanised
Germany and the mostly rural-based Poland, which has only a few totally urban regions cumulated around the biggest cities. Due to the small amount of inhabitants, the Nordic countries
have urban accumulation only around the capital and then some intermediate rural regions
with close distance to a city.
Around the Baltic Sea, there are only few metropolitan areas. In majority, they are accumulated
around the capital cities, like in case of Oslo, Copenhagen and Stockholm. Otherwise, very
high population density appears in areas with access to the important logistical points, like
Hamburg and St. Petersburg which took advantage of the closeness to the waters and have
developed prosperous maritime industry. Minsk as a region has on average 36 people per km2.
However, Minsk City is a place of home for 1,8 million people, covering each kilometre with
5974 inhabitants. Second city with such high rate is St. Petersburg with 3288 people per km 2
(in 2010). In the West, the biggest metropolitan area - Hamburg accumulates 2358 per km2.
The urbanisation process is steadily becoming a more visible issue in the future-orientated
growth strategies of the European regions. Cities offer more opportunities for economic development, employment, innovation and education. High population density may also be a good
solution for minimizing the cost per capita of providing infrastructure and social services like
healthcare, but also other basic services like electricity or sanitation.
In the Baltic Sea Region, the most densely inhabited regions (NUTS2) in 2010 were four regions of Poland: Mazowieckie (5,2 million), Slaskie (4,6 million), Wielkopolskie (3,4 million),
Malopolskie (3,3 million), and Lithuania as a whole (3,3 million). The least populous is Hedmark
og Oppland in Norway (375 925) and Mellersta Norrland in Sweden (369 708)2.
In the Baltic Sea Region, the most densely inhabited regions (NUTS2) in 2010 were four regions of Poland: Mazowieckie (5,2 million), Slaskie (4,6 million), Wielkopolskie (3,4 million),

Cichacz, K.: Strategy Programme „Innovation in Regional Policy in the Baltic Sea Region“, in:
Hogeforster, M. (Hrsg.) (2011): Strategy Programme for innovation in regional policies in the Baltic
Sea Region, Baltic Sea Academy Book Series, Vol. 5.
2 More about the NUTS classification (Nomenclature of territorial units for statistics), as a hierarchical
system for dividing up the economic territory of the EU, on: http://epp.eurostat.ec.europa.eu/portal/page/portal/nuts_nomenclature/introduction (May 2013)
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Malopolskie (3,3 million), and Lithuania as a whole (3,3 million). The least populous is Hedmark
og Oppland in Norway (375 925) and Mellersta Norrland in Sweden (369 708)3.
Figure 1

Inhabitants per km2, Map: GFK MACON, Region NUTS 2, modified September 2012. Data: Eurostat,
National Statistical Committee of the Republic of Belarus, 2010 Statistical Yearbook, Rosstat.

Malopolskie (3,3 million), and Lithuania as a whole (3,3 million). The least populous is Hedmark
og Oppland in Norway (375 925) and Mellersta Norrland in Sweden (369 708)4.
According to Eurostat, out of the 173 European Baltic Sea micro-regions, 25 areas have over
80% of population dwelling in the cities, 68 areas are intermediate regions and the remaining
80 regions are rural with more than half of the people living in the countryside.
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In Russia, 100% urban region is St. Petersburg, which is yearly gathering more and more
inhabitants, causing depopulation in other regions. The same trend appears in Belarus, where
a big percentage of inhabitants is moving to the capital, and all the other regions are heading
towards urbanisation.
Definitely the most urbanised city in the Western part of Baltic is Hamburg with its 1,74 million
inhabitants. The other regions are mostly intermediate regions with a strong tendency towards
rural character, except areas around Hamburg. In Schleswig-Holstein, the only clearly urban
municipality is Pinneberg. However, it is located only 18 km from the Hamburg border, which
is why it is probably becoming a suburb of the metropolis.
All Scandinavian countries have their predominantly urban zones only around the capitals.
Exactly the half of the regions in Denmark are rural and other half urban.
Finland, because of the small population, is described as a typically rural area, except for
Southern Finland, where the amount of cities and infrastructure is much more developed than
in the North. The same pattern is visible in Sweden, where the only metropolitan area is scattered around the capital Stockholm.
Similarly as in the Nordic countries, Lithuania’s only urban area is the capital Vilnius. The only
two intermediate areas are Kaunas and Klaipeda, and others are described as purely rural. All
of Latvia’s urban area is gathered around the coast. The further towards the land, the more
rural the area is. In Estonia, there are no regions classified as predominantly urban in the
Eurostat typology.
Poland has as much as 7 urban areas out of 16 (NUTS2). The biggest accumulation of urban
district is Slaskie. Other relatively urban areas are Dolnoslaskie, Lubuskie, Malopolskie
(Cracov), and Mazowieckie (Warsaw). The most rural regions are Opolskie, Warminsko-Mazurskie, Lubelskie, Podkarpackie and Podlaskie.

3. Current State and Development Potential of the Baltic Sea Region5
Macroeconomic conditions and trade
In the course of the past two decades, the Baltic Sea Region was subject to far-ranging
changes. The decline of the Soviet Union and the obtaining of EU membership for a number
3
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of its former states in 2004 were key events for a dynamic development and rapprochement
within the region. Convergence processes, which account for growing accordance of economic
indicators between new and old members of the EU – resulting in the catching up of lower
income countries − play an important role within the Baltic Sea Region (Niebuhr and Schlitte
2008).
Table 1 exhibits an overview of the development of gross domestic product at market prices
and of growth in export and import. It becomes apparent that the largest growth rates for all
indicators from 2001 to 2011 emerged in the Baltic States and Poland. With a growth in trade
of more than 100 % and in gross domestic product of more than 40 - 50 %, these countries
are examples of extensive convergence effects.
Table 1

Development of Gross Domestic Product* and Trade 2001–2011
Gross Domestic Gross Domestic
Product
Product

GDP Growth

Growth in
Exports (EUR)

Growth in
Imports (EUR)

(EUR mill)

(EUR mill)

%

%

%

2001

2011

2001 - 2011

2001 - 2011

2001 - 2011

EU27

10,295,236.0

11,729,884.0

13.9

59.5

58.8

Denmark

196,202.8

208,179.9

6.1

51.8

59.1

Germany

2,191,923.8

2,439,721.9

11.3

76.3

67.9

Estonia

8,411.7

12,030.8

43.0

166.1

144.5

Finland

141,416.7

169,794.4

20.1

29.5

69.5

Latvia

9,347.2

13,173.9

40.9

206.7

165.6

Lithuania

15,378.4

23,363.2

51.9

253.6

224.0

Norway

190,955.6

352,857.9

84.8

67.5

80.9

Poland
Sweden

212,515.2
264,558.9

321,150.5
334,738.9

51.1
26.5

188.5
64.7

160.2
68.5

* at market prices, chain-linked vo lumes, reference year 2005.
So urces: Euro stat (2012); OECD (2012); HWWI.

Declining disparities in per capita income but still distinct economic differences
Looking more thoroughly at gross domestic product as a main macroeconomic indicator, a
similar picture evolves in figure 2, which depicts gross domestic product per capita of the European countries bordering the Baltic Sea, measured in purchasing power standards. Although
the Baltic Sea Region is marked by distinct processes of convergence, clear disparities regarding income per capita still exist. Comparing the highest per capita income EU-country
Denmark with Lithuania − the equivalent at the lower end of the ranking − we find a difference
in gross domestic product per capita of 18,500 purchasing power standards. For Denmark, this
means an income per capita of almost two and a half times as large as for Lithuania. This
distinct difference corresponds with the generally large gap between western (Denmark, Sweden, Germany, Finland) and eastern (Poland and the Baltic States) EU countries around the
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Baltic Sea. Between the fourth and fifth ranked countries − Finland and Estonia − a gap of
12,500 purchasing power standards is denoted.
Nevertheless, catching-up processes of the lower income Baltic Sea neighbours are obvious:
While an increase from 2000 to 2010 can be determined for all examined countries, the percentage change is largest for Latvia (86.7 %), Estonia (82.6 %), Lithuania (81.2 %) and Poland
(66.3 %). The older members of the EU, which have a generally higher gross domestic product
than its newer additions, faced minor increases: Germany (28.6 %), Finland (26.5 %), Sweden
(23.9 %) and Denmark (23.5 %).
Russia as yet another former Soviet Union country faced outstanding increases in gross domestic product per capita in the course of convergence processes, too: According to OECD
data, it experienced an increase of 191.7 % − from 6,789.4 USD bn in 2000 to 19,833.0 USD
bn in 2010 (cf. OECD 2012).
Figure 2

Looking at gross domestic product forecasts for 2010 to 2020 (cf. figure 3), a similar segmentation as in the past century evolves. This indicates that the catching-up process of eastern
countries is still prevailing and proceeding in the future. Convergence processes are still decisive factors for economic development in the Baltic Sea Region. The forecasted growth rates,
which rely on a model by Oxford Economics, account for more than 40 % in Estonia, Latvia,
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Lithuania and Poland and for approximately 20 to 25 % in Denmark, Germany, Finland and
Sweden.

Figure 3

Ongoing economic growth and convergence
Yet, slight differences compared to the development from 2001 to 2011 (cf. table 1) occur: Until
2020, Germany will denote the smallest growth in gross domestic product. Simultaneously,
Denmark which denoted the lowest growth rate from 2001 to 2011, will exhibit increases in
gross domestic product above 20 % until 2020. Lithuania will just like from 2001 to 2011 continue exhibiting the greatest growth rates until 2020. Of all countries bordering the Baltic Sea,
Russia is going to face the greatest increase in gross domestic product, namely of 100 %. It
can be stated that despite the partially decelerating convergence processes, the
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heterogeneous development between eastern and western countries around the Baltic Sea is
and will still be effective in the near future.

Productivity and structural change
Unlike gross domestic product, gross value added does not include factors varying between
countries − like subsidies and taxes. It can be defined as the value of generated products and
services less the value of those products and services consumed as intermediate consumption
(Eurostat 2012). Hence, it is a measure for the economic output of a region. Figure 4 exhibits
gross value added measured in purchasing power standards for the European Baltic Sea
neighbours. Output in production constitutes a display similar to gross domestic product − with
a distinct gap between eastern and western Baltic Sea countries.
Figure 4

Gross Value Added in Purchasing Power Standards per Inhabitant 2000−2010
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Sources: Eurostat (2012); HWWI.
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The developments of gross value added and of employment have direct effects on productivity
per person employed, depicted in figure 5 as percentage changes since 2005 for the years
2010 and 2013 (forecast by Eurostat). It can be stated that those countries exhibiting lower
results in the analysis of gross value added accounted for the greatest increases in productivity
per worker employed since 2005 and will pursue this trend up until the coming year.
While among the former Soviet Union members in the European Baltic Sea Region, Lithuania
used to record the highest gains in labour productivity (+ 14.5 % in 2010), Latvia is going to
outperform its neighbouring country by 2013 with an increase of 27.0 %. Compared with the
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basic year 2005, all countries will exhibit gains in labour productivity per person employed by
2013, although Denmark accounted for a small decrease of 1.5 % in 2010.
Figure 5

Change in Labour Productivity per Person Employed since 2005
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Sources: Eurostat (2012); HWWI.

Increasing labour productivity due to technological progress
Changes in labour productivity per person employed can further be seen as an indicator for
technological productive efficiency. In the course of technological advance, the effect of increasing productivity on employment depends on two effects: On the one hand, the same
gross value added can be achieved with less manpower. On the other hand, increasing productivity leads to cost savings, which come into effect as price reductions. This leads to an increased demand, which again is met by increased production. What is described here is the
compensational effect of technological advance. Whether technological advance will result in
an in- or decrease in employment, depends on the elasticity of demand, namely how much it
will rise due to price reductions (Appelbaum/Schettkat 1993; Schettkat 1997).
Findings from surveys imply that while in industry, displacement effects are pre-dominant; the
technological advance mostly results in compensation effects in the service sector. Hence,
technological advance leads to a relative decrease in employment in the industrial but to an
increase in the service sector. Those countries exhibiting high shares in the service sector and
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other knowledge-based branches of business are therefore likely to enjoy a positive development of employment rates (Blien 2003; Kowalewski and Niebuhr 2008).

4. Labour and educational markets in Baltic Sea Region
Labour market development6
Due to the recession, the employment situation has been really tough for all the nations in
Europe. First improvements were noticed in 2011; merely two years after the economy had
collapsed. The Baltic States have suffered the most with range 13,7-17,1 % in 2009, 16,9-18,7
% in 2010 and recording a slight improvement in the third quarter of 2011 with range of 11,315,3 %. The Norwegian Agder og Rogaland area had the best results in the Northern area,
where the level of unemployment has been kept stable between 2,5 and 3,2%. Despite the
small distances within Northern Germany, there was a high dispersion between SchleswigHolstein region (6,8 %) and Mecklenburg-Vorpommern (12,4 %).
It seems that Eastern Europe countries have taken proper steps towards unemployment problem. In 2009 in Belarus, the smallest ratio was in Minsk City (0,4%) and its surrounding region
(0,8%). Overall national registered unemployment level did not exceed 1,1%. In 2010, in Russia, the biggest unemployment ratio was recorded in Oblast Pskov (8,1%) and in other regions
between 3,8-5,2%.
Figure 6
Unemployment rate 2008-2011, Data: Eurostat, IMF

Challenges and potentials of labour market7
see Cichacz, K.(2011): Strategy Programme „Innovation in Regional Policy in the Baltic Sea Region”
Stiller, S./Wedemeier, J. (2011): The future of the Baltic Sea Region: Potentials and Challenges,
HWWI Policy Report No. 16, Hamburg; http://www.netzwerk-ebd.de/fileadmin/files_ebd/PDFDateien/HWWI_Policy_Report_Nr16_English.pdf (May 2013)
6
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Since 1999, the number of jobs in the Baltic Sea countries has risen by 6,1% (cf. Figure 7),
which illustrates how the need for labour force in this economic area is tending to grow. Only
Russia and Lithuania are outside this trend. Having an enough large labour force is essential
for the future economic development of the Baltic Sea region. It is closely tied to the changes
in the number of inhabitants of employable age, which will foreseeably decline in the coming
decades as part of the demographic changes in the Baltic Sea region
Figure 7

These demographic changes are the result of a continuous increase in life expectancy, low
birth rates and regional differences in migration movements (cf. Figure 8). Fertility rates in all
Baltic Sea states are below the “conservation level”, which is an average of 2.1 children per
woman. Denmark, Estonia, Finland and Sweden show high fertility rates above the EU average
(1.6). In the other countries, fertility rates vary between 1.31 and 1.54. At only 1.36 children
per woman, the fertility rate in Germany is particularly low. The life expectancy in Denmark,
Finland, Germany and Sweden is much higher than in the countries in the eastern part of the
Baltic Sea region. However, the life expectancy there has also been continuously rising since
the start of the 1990s, mainly due to better environmental, employment and nutritional conditions. It is approaching the level found in the western states. In 2000, for example, the life
expectancy at birth in Estonia was 65.1 years for men and 76 years for women. By 2009, these
figures had risen to 69.8 years for men and 80.1 years for women. At an average of 81 years
for both genders, Sweden has the highest life expectancy.
Migration movements are a critical factor for cross-border labour market integration in the Baltic Sea region. At the same time, it differentiates the process of demographic change between
the countries. While the Baltic nations and Poland have had to deal with great losses due to
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emigration over the last ten years, the countries in the Eastern part of the Baltic Sea region
are a destination for immigrants. The pattern within the Baltic Sea region therefore shows people migrating from low-wage countries to those which offer high wages. The EU Act of Accession stipulates that the EU-15 Member States may only suspend the freedom of movement of
workers from the countries which joined the union in 2004 until no later than 1 May 2011.
Germany is one of the few countries which decided to extend the restriction from 1 May 2009
to 30 April 2011. For Germany, this means that during this period of time citizens of the newer
Member States are subject to the Immigration Act like immigrants from other countries, and
thus need a work permit.
Figure 8
Demographic Indicators in BSR and EU 27

The consequences of the past low fertility rates and losses due to migration in the Baltic nations
and Poland can clearly be seen in the population trends between 1998 and 2008 (cf. Figure
8). While Sweden reported growth of 3.8%, the population in these countries declined. The
population in Germany hardly changed, with an increase of 0.2%. Altogether, population
growth in the Baltic Sea region is below the EU average (+3.5%).
The demographic trends of the last several years should continue in future. This means the
population is getting both smaller and older. Eurostat forecasts that only Denmark, Finland and
Sweden will show strong population growth in the next twenty years (cf. Figure 9). Populations
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will shrink, primarily in the countries in the eastern part of the Baltic Sea region, especially
Latvia (-9.6%). It must be noted, however, that the assumed future migration numbers are
critical parameters for the findings of population forecasts.
If the countries which are projected to lose population are able to stem emigration, this would
decelerate the rate of population decline. Their success in this will depend largely on these
countries’ ability to develop economically, on future wage levels, and on the extent to which
additional jobs can be created.
It is not only the number of people of employable age which is shrinking. The age distribution
will also change. The proportion of people of working age under 45 years old will tend to diminish. In the eastern countries, this is forecast to shrink between -7.9 and -24.3% (cf. Figure
11). In general, the decreases in and ageing of the number of people of employable age presents a challenge for the future economic development of the Baltic Sea states. There are
empirical studies which suggest a negative correlation between the age of a labour force and
its average productivity - especially in industrial occupations (cf. Skirbekk 2008; Börsch-Supan
et al. 2006). This will have a negative impact on the competitiveness of the companies in the
Baltic Sea region if steps are not taken to positively influence productivity. Ageing employees
require a suitable work environment which includes life-long learning. The diminishing importance of physical strength in working life and the improved health and cognitive abilities of
older people leave room for new forms of work organisation. Ongoing training measures, a
gradual reduction in working times and flexible wage models are only some of the options for
adjusting to a changing demography and benefiting from the experience of older employees.
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Figure 9

The Baltic Sea states also have options for countering the decrease in available labour force.
One central area of action is increasing the participation of people from all age groups in the
labour force. The average employment rate lies between 76% in Denmark and 58% in Poland.
Therefore, relevant measures at the company and state level are those initiatives which facilitate the compatibility of family and career. There are considerable differences at present in the
employment rates for men and women in the individual countries (Figure 10). The Baltic nations are the exception. There is hardly any difference in these countries in the employment
rates of men and women. And Lithuania is the only country studied where the employment rate
of women, just over 60%, is higher than that of men. The differences in Poland and Germany
are quite serious. The employment rate of women is far below that of men.
In regard to demographic changes, it should be noted that expanding the cross-border
transport infrastructure and making labour markets more flexible promotes or efficient crossborder labour market integration. Commuting across borders opens up the possibility of balancing out the lack of skilled labour and regional mismatch in the labour market. Border commuting furthers the relationship between the individual regions and strengthens the mobility
and flexibility of the available labour force in border regions. Improving the recognition of education received abroad is essential for this.
Because their degrees are not recognised, immigrants from abroad are often employed below their level of qualification, leaving their potential underutilised.
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Figure 10
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5. Education and Training8
Education is an essential part of human capital formation. Educational systems have to be
optimized to efficiently equip people with knowledge and competences that are needed in a
permanently changing environment. This applies to the public educational system as well as
to forms of vocational training. Moreover, in the context of continuous economic, demographic
and technological change, education has evolved to become a life-long business to maintain
a nation’s competitiveness, welfare and employability of its workforce.
Early leavers from education and training: Good performance of Poland and Sweden
Due to the tertiarisation of the economy, the proportion of jobs for highly qualified graduates is
rising. In order to increase the pool of qualified workers, it is important to analyse the development of early leavers from education and training. These are individuals aged 18 to 24 who
have finished no more than a lower secondary education, and who have not been involved in
further education and training in the four weeks preceding the survey. A high share of early
leavers could lead to disadvantages for the economy, as the demand for low educated people
decreases in the course of the structural change. Against this background, the European Commission demands the percentage of early school leavers to be below 10 % in all member states
in 2020 (Commission of the European Communities 2007).
Figure 11

Early leavers from education and training (%) by sex, 2000/2011
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Sources: Eurostat (2012a); HWWI.

Figure 11 shows the share of male and female early leavers from education and training as
percentage of all people in the corresponding gender and age group for the years 2000 and
2011. In the year 2000, the ratio of early leavers ranged from 5.3 % among Swedish females
Boll, Ch./Reich, N. (2013):Part II: Women in Baltic Sea Region countries – education and labour market involvement, in: Hogeforster, M. (Hrsg.): Economic Perspectives, Qualification and Labour Market
Integration of Women in the Baltic Sea Region, Baltic Sea Academy book series, Vol. 9, Hamburg
(Release date: June 2013)
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to 20 % among Lithuanian males. The share was higher among males than females in Denmark, Lithuania, Finland, Sweden and Estonia, whereas it was slightly higher for females in
Germany and about equal in Norway. Between 2000 and 2011, the proportion of female early
leavers decreased in Denmark, Germany, Lithuania, Sweden and Estonia, but it increased
somewhat in Finland and Norway. In 2011, it ranged between 3.8 % in Poland and 13.1 % in
Norway. In this year, all countries but Norway had an average of female early leavers that was
lower (better) than the EU-27 average of 11.6 %. Among men, the proportion also decreased
between 2000 and 2011 in six of the BSR countries. However, a strong increase in Norway
from 13 to 19.9 % was observed. In 2011, the ratio among men ranged between 7.4 % in
Poland to 19.9 % in Norway. Besides Norway, the share was above (worse) than the EU-27
average of 15.3 % in Latvia (15.9 %). In sum, the share of early leavers from education and
training was generally lower for women than men and a good development is visible between
2000 and 2011 for both sexes. Poland seems to have been the pioneer in 2011, with the lowest
share for both males and females. In contrast, the increasing share of early leavers in Norway
is worrying.
Female adults are more involved in lifelong learning than men, low engagement of both
sexes in Germany, Baltic States and Poland
In the context of continuous economic, demographic and technological change, education has
evolved to become a life-long business to maintain a nation’s competitiveness and welfare as
well as the employability of its workforce. This is why, since the late 1990s, the European Union
has increasingly supported life-long learning as an important strategy to ensure the supply of
qualified labour for economic development (European Union 1999; Commission of the European Communities 2000; Higher Institute for Family Sciences 2008; Council of the European
Union 2002; European Commission 2012). The goal is that an average of at least 15 % of
adults should participate in lifelong learning in 2020 (Council of the European Union 2009).
Figure 12 shows the percentage of adult population aged 25 to 64 participating in education
and training. Participation is defined as having received education or training in the four weeks
preceding the survey. The percentage refers to the share of participants in relation to the total
population in the corresponding age group.9

9

The education and training activities refer to life-long learning among adults. Life-long learning refers
to persons aged 25 to 64 who stated that they received education or training in the four weeks preceding the survey (numerator). The denominator consists of the total population of the same age group,
excluding those who did not answer to the question 'participation to education and training'. The data
come from the EU Labour Force Survey. The information collected relates to all education or training
whether or not relevant to the respondent's current or possible future job. It includes formal and nonformal education and training that means in general activities in the school/university systems but also
courses, seminars workshops, etc. outside the formal education and regardless their topic.
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Figure 12
Percentage of adult population aged 25 to 64 participating in education and
training, 2000/2010
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Most countries experienced growing participation rates in education and training in the last
decade. For males, the sole exception is Sweden with a lower rate in 2010 compared to 2000.
As to gender, women experienced a higher engagement than men in all countries, and this
trend is stable over time. For both sexes, Scandinavian countries, headed by Denmark, displayed the highest participation rates. In 2010, they ranged from 16 % for Norwegian men to
39.1 % for Danish women. Estonia was in a medium position and performed better than Germany, Poland, Latvia and Lithuania.
With regard to continued vocational training (CVT), similar national patterns are obtained. CVT
data are based on answers of enterprises in the industry and service sectors with at least ten
employees as to the training activities of their employees. The full previous year is taken as a
reference here, thereby encompassing a longer time horizon than the former mentioned statistics relying on information given by private respondents. For 2005 (not displayed), Baltic
States and Poland exhibited low participation rates, Estonia ranking in a medium position. Corresponding to the education and training statistics, Scandinavian countries exhibited quite high
participation rates.
High variety in forms and providers of Continuous Vocational Training; chambers of
commerce show lowest share of engagement in Estonia, Latvia and Poland
Across countries, there is a reasonable variation in kind of continued vocational training (CVT)
(figure 5). In 2005, training in the work situation (on-the-job) played the most important role,
followed by (1) continued training at conferences, work-shops, lectures and seminars, (2) selflearning, (3) learning/quality circles, and (4) job rotation, exchanges or secondments.
Obviously, the training engagement is lowest in Latvia, Poland and Lithuania. In Latvia, only
15 % of all employees participated in CVT.
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Figure 13
Participants by forms of continued vocational training (percentage of all
employees), 2005
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Sweden, Denmark and Germany exhibited the highest participation rates. In Denmark, 87 %
of employees participated in CVT, the highest share of it in continued training at conferences
etc. (38 %), and the second highest in CVT in the work situation. Norway, Finland and Estonia
were ranked on a medium level. Compared to EU-27, only Latvia and Poland displayed a
below-average, Estonia an average involvement in CVT.

Education and training activities by provider shows employers’ organisations’ potential
in Estonia, Latvia and Poland
Data on the suppliers of adult education and training are not available according to gender
differences, but nevertheless they provide interesting insights (figure 14).
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Figure 14

Education and training activities by provider, 2007
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The analysis of the supply side of education and training reveals in a cross-country comparison
that the largest share of education and training that was undertaken by employees was offered
by employers (between 14.5 % in Lithuania and 45.5 % in Sweden), followed by non-formal
education and training institutions. Furthermore, particularly in the Baltic States and Poland,
formal education institutions played a reasonable role. Finland is somewhat outstanding as
almost one third of training activities was provided by non-commercial institutions (e.g., libraries, museums, ministries), whereas non-formal education and training institutions are only of
low importance. In all BSR countries, employers’ organisations (e.g., chambers of commerce)
played a minor role, as they provided less than 10 % of education and training activities, with
the largest share in Latvia (9.2 %) and the smallest share in Poland (1.0 %).
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Low incidence of part-time employment in Baltic States and Poland and high relevance
in Germany, Sweden and Denmark; females’ rates are far higher than males’
For the assessment of potentials to increase the labour supply, and as profound gender differences are expected, the analysis of part-time work is of great importance. However, definitions
of part-time work vary considerably between the EU member states. In most countries, the fulltime/part-time distinction is made self-assessed by the respondents. Some countries furthermore deploy weekly working hour’s thresholds with the consequence that some self-reported
part-timers are recoded as full-time workers and vice versa. As not only the occurrence but
also the height of those ceilings differ between countries, part-time quotas are of poor comparability in a multinational context.
Nonetheless, the great variety in part-time quotas that is reported in figure 15 points to really
different situations between countries. Displayed is the percentage of part-time employees
among employed women and men in 2011.
Figure 15

Percentage of part-time employed aged 15 to 64 by sex, 2011
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Among men, the share of part-time workers ranged from 4 % in Poland to 11 % in Sweden.
Among women, the share ranged between 10 % and 17 % in the Baltic States, Poland and
Finland. Danish, German, and Swedish women clearly stick out, as their part-time share was
above 30 % (DK: 33 %, DE: 45 %, SW 36 %). In all countries, part-time employment was more
common among employed women than men, but in these three countries, the gap was largest.
It amounted to 23 percentage points in Denmark, 25 percentage points in Sweden, and 37
percentage points in Germany. Female and male part-time shares as well as the gap were
lowest in Latvia, Lithuania and Poland. In other words, in these countries, part-time jobs played
a minor role in the labour market. Female part-time employment rate did not increase in Estonia, Latvia and Lithuania, neither during periods of economic growth, nor during recession
(Toots/Bachmann, 2010).
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Work attitudes and norms from the Soviet labour regulations are still prevalent in those countries, such as regarding permanent full-time employment as a norm, and strict rules for recruitment and termination of contracts. They still shape contemporary industrial relations in the
region. Furthermore, the low occurrence of part-time in these countries shapes the fact that
labour costs which drive flexible work forms are rather low. By contrast, in Germany high wages
as well as the tax and social insurance system set incentives for marginal employment of second earners. Furthermore, restricted opening hours of external childcare additionally constrain
mothers’ full-time work.
Part-time quotas decrease with increasing education for both sexes. Germany exhibits
the highest part-time rate among female graduates
Part-time employment was higher among women than men in all countries and for all educational levels in 2011.10 For both men and women, the share of part-time employees of all employees declined with the increase of the educational level, except for Swedish men where a
U-shaped pattern was observed. The highest part-time employment rates of over 50 % thus
could be found among Danish, German, Swedish and Norwegian women with a low educational level. The highest rates for men were observed among the lesser educated in Denmark
(26.0 %), Norway (21.6 %) and Sweden (17.5 %). The part-time rate was lowest for men and
women with a high educational level in Latvia, Lithuania and Poland (3.7-6.7 %).
Throughout countries, men are more often self-employed than women and moreover,
to a smaller extent as own-account workers. Among women, Polish women exhibit the
highest share of self-employment
Self-employed persons are the ones who work in their own business, farm or professional
practice.11 According to the EU Strategy for the Baltic Sea region (European Commission
2010), there is a need of enhancing women’s entrepreneurship (self-employment), which
should be actively promoted by policy makers and SME (small and medium enterprise) stakeholders in these countries. The current low number of female entrepreneurs is seen as an
insufficiently exploited potential in the Baltic Sea region (Danish Enterprise and Construction
Authority/Baltic Development Forum 2011).
Indeed, only between 3.2 % (Estonia) and 14.03 % (Poland) of women, but between 8.97 %
(Norway) and 22.14 % (Poland) of men were self-employed in the Baltic Sea region in 2011.
For both sexes, the share of self-employed workers was outstandingly high in Poland. It is the
only country where the share of self-employed women and men was above the EU-27 average
of 9.7 % for women and 18.3 % for men. In all countries, the share of self-employed was lower
among women than men. The gap ranged from over 8 %points in Finland and Poland to less
than 5 %points in Latvia and Lithuania. Of all self-employed persons, the share with employees
(employers) was also lower among women than among men.
10

Data missing for Estonian and Latvian persons below secondary education as well as for Estonian
women with tertiary education.
11 According to Eurostat, a self-employed person is considered to be working if she/he meets one of
the following criteria: works for the purpose of earning profit, spends time on the operation of a business or is in the process of setting up his/her business.

This project is co-funded by the European Union
22

Further Vocational Training for Energy Service Technicians
(VESTE)
According to a recent study, women’s self-employment is most actively promoted in Finland
and Norway, where the actions include all six of the measured dimensions of promotion (policy
for women’s entrepreneurship, regulation, market conditions, access to finance, knowledge
and education, entrepreneurial culture). Women’s self-employment is promoted in four dimensions in Germany and Sweden, in three dimensions in Denmark and Latvia, in two dimensions
in Poland and only in one dimension in Latvia and Lithuania (Danish Enterprise and Construction Authority/Baltic Development Forum 2011). In other words, there is large variation in the
countries’ efforts to reach the goal of more female entrepreneurs.
Figure 16

Self-employed persons aged 15 to 64 in % of total employment by sex, 2011
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The risk of unemployment decreases with more education throughout countries; particularly high rates of unemployment among lowly skilled men and women in the Baltic States
For women and men in all BSR countries, the risk of unemployment decreased with increasing
educational level in 2011 (figure 17). Compared to women in the medium age group, the employment bonus of women graduating from university was particularly high in Lithuania. The
same is found for men. Among women and men with a low educational level, the unemployment rate was clearly highest in the Baltic States, with Lithuania exhibiting the highest rates
38 % among women and 40 % of men. But also Poland, Sweden and Finland were above the
EU-27 average for the unemployment rate of women in this educational group (16.6 %), and
the Baltic States as well as Poland were above the EU-27 average for men. The lowest rate
can be found in Norway for both sexes (7 %). Also for the other educational levels, the unemployment rate was highest in the Baltic States and lowest in Norway. The second and third
lowest rates are found in Denmark and Germany. For highly educated women, the
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unemployment rate was above the EU-27 average (6.0 %) only in Estonia. For men, it was
above the EU-27 average of 5.1 % in the three Baltic States.
Figure 17

Unemployment by educational level and sex of persons aged 15 to 64, 2011
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In a cross-country comparison, Baltic States suffer the highest persisting unemployment rates as a share of active population. Poland is the only country where women
have a lead over men.
Persistently (long-term) unemployed persons are those who have been unemployed for at
least twelve months. Persisting unemployment is a key indicator used to assess the urgency
of the unemployment problem and to evaluate the effectiveness of active labour market policy.
Similar to the overall unemployment rate, the rate of persisting unemployment is highest in the
Baltic States for both sexes. This is the result of a sharp increase between 2008 and 2010 in
these countries (Governatori et al. 2010). In all countries but Poland, the persisting unemployment rate was higher for men than for women (not displayed). This corresponds to the higher
shares of lowly educated men and the higher unemployment rate among men. The gender gap
was largest in Latvia. Poland and Germany are in a medium position and Scandinavian countries displayed the comparatively lowest rates of persisting unemployment.
Throughout countries, the inactive population is higher among females than males, i.e., females’ resources are less exploited than males’. There is outstandingly high quantitative female potential for labour market integration in Poland
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All persons in working age who are not part of the workforce – so neither being employed nor
unemployed – are defined as inactive persons. In the following paragraphs, data on the inactive persons aged 25 to 64 is presented. The lower boundary of the age group is set at 25,
because inactivity among younger people is frequently caused by participation in higher education, and would therefore have to be interpreted as a positive sign. At least for the Baltic Sea
region Scharle (2007) shows that the main reason behind the growing proportion of inactivity
is caused by increasing enrolment in higher education. The upper age boundary is set at 64 to
adjust for cross-country differences in retirement ages.
According to Figure 18, the share of inactive persons among the total population was considerably higher for women than for men in all countries, in the year 2000 as well as in 2011. For
men and women, the share of inactive persons decreased in almost all countries between
these points in time. For women, only in Poland the share increased from an already outstandingly high level of 32.2 % in 2000 to 33.8 % in 2011. Poland was the only country where the
share of inactive women was above the EU-27 average of 35.7 % in 2000 and 29.9 % in 2011.
For men, it increased in Norway from 11.6 % to 13.9 %. This is in line with other unfavourable
developments regarding labour market participation among Norwegian men, e.g., the educational level. However, Norway was not the country with the highest rate of male inactive persons at both points in time. In 2011, the share was higher and above the EU-27 average of
15.5 % in Poland (18.9 %) and Finland (17.0 %). In the same year, the share of inactive women
and men was lowest for Sweden.
Figure 18

Inactive population aged 25 to 64 as percentage of total population by sex,
2000/2011
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In Baltic States and Poland, four in five inactive women have a medium or high educational level. In Estonia and Finland, one third of them have a university degree
Due to the structural economic change, the demand for highly qualified labour rises. Hence,
its share among the inactive population is of special interest. As figure 27 displays, the share
of persons with at least upper secondary education was highest among women in Baltic States
and Poland where four of five inactive women dispose of a medium or high educational level.
The lowest share of medium and highly qualified inactive men and women was found in Denmark.
Figure 19

Inactive population aged 25 to 64 by sex and education, 2011
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Taken the educational distribution of the population and the overall employment rate as given,
an effective use of skills requires that the share of qualified labour on the employed clearly
outperforms their population share; the same applies to the share of lowly skilled on the unemployed or inactive. In this respect, the use of qualified female labour is particularly worrying
in Estonia and Finland where one third of inactive females dispose of a university degree. Their
share on inactive women outperforms lowly skilled womens’ share (Estonia) or rather balances
it (Finland).

6. Innovation Factors and Education Level in BSR12
In order to sustain competitiveness with other countries, but also in the context of demographic
change, innovation is a central issue for all European countries. Within the knowledge-based
structural change, it is the prime element enhancing further economic growth and value adding
(Bundesministerium für Bildung und Forschung 2007). For the higher income countries in the
Baltic Sea Region, innovation is a tool to stay assertive on global markets. For those countries
still going through a process of catching-up, innovation is a measure to accelerate these processes.
Innovation and knowledge-based structural change support competitiveness
Within the European growth strategy "Europe 2020", which has the aim of creating an intelligent, sustainable and inclusive European economy, innovation can be found in the core of a
number of recommendations. Within the flagship initiative "smart growth", innovation is the
central element for creating growth and jobs in Europe. The EU embraced the fact that ageing
populations and global competition can only be met with innovative progresses in the design
of production, services and business models (Innovation Union 2012).
The securitisation of its technological efficiency and its innovation power is a central prerequisite for the Baltic Sea Region to enhance its competitiveness as an economic location. These
factors widely cohere with the educational level of the population, especially with the qualification of staff in the research and development sector.
As regards the share of the national population aged 15 to 64 with an educational attainment
in the tertiary educational sector (cf. figure 13), an increase from 2003 to 2011, or at least
stagnation in case of Denmark, can be observed for all EU countries bordering the Baltic Sea.
Here, Finland (31.6 %), Estonia (29.7 %) and Sweden (28.1 %) are ranked first. With approximately 27 %, Lithuania and Denmark achieve a remarkable percentage, too. Lower shares
were calculated for Germany (22.5 %), Latvia (22.5 %) and Poland (19.8 %). The highest
shares of inhabitants with a degree in the upper and post-secondary sector can be found in
Poland and the Baltic States. The lowest share of pre-primary, primary and lower secondary
degrees or correspondingly the highest level of secondary and tertiary education can be found

12

see Biermann, U./Stiller, S.(2013): Part I.Regional Development in the Baltic Sea Region.
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in Lithuania. With the exception of Denmark, the share of primary and secondary educational
degrees has diminished in all observed countries.
Figure 19

Population between 15 and 64 by Educational Level 2003* and 2011
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High share of qualified population in the Baltic Sea Region
The high shares of well-educated people in the Baltic Sea Region, especially of the Northern
Countries and Baltic States, are in accordance with a dominant, above EU average lying, tertiary sector in all the observed national economies and display a great potential in the field of
innovation.
Within the discussion on the importance of tertiary degrees, it should also be regarded that
vocational education, which is located in the secondary sector also holds a decisive role for
macro- and microeconomic development. A survey by the European Centre for the Development of Vocational Training displays that in many European countries, vocational training has
positive impacts on wages, employment and mobility. For enterprises, it improves productivity,
innovation and organisational culture. It is further stated to be of special benefit for disadvantaged regions (Publications Office of the European Union 2011).
Strong disparities in employment in knowledge-intensive industries, potential for Baltic
States
Looking at the share of employment in knowledge intensive industries for the EU countries of
the Baltic Sea Region, again, a distinct disparity between former Soviet Union countries and
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the north western Baltic Sea neighbors can be viewed. With 54,0% of total employment in
knowledge intensive industries, Sweden exhibits the largest share of knowledge-based active
population. Germany, Denmark and Finland account for shares approximately between 45 and
50%. The lowest share of employment in knowledge intensive industries is denoted in Latvia,
where only 29,2% of the active population has a corresponding employment. While Poland
and Lithuania exhibit shares slightly above 30 %, Estonia (33.2 %) stands for the greatest
fraction of employees in knowledge intensive industries among the Eastern Baltic Sea neighbors.
Slight differences between the rankings of the countries according to the educational level of
the population and the share of employment in knowledge intensive industries are displayed.
In both figures, Finland and Sweden reveal the highest shares, but in contrast to the educational level of the employable population, the shares in knowledge intensive industries are
among the lowest in the Baltic States. Although Estonia and Lithuania have a 25−, respectively
30%−share of population with a degree from the tertiary level, the share of employment in
corresponding industries lies at 5.3% in Estonia and at only 4.9% in Lithuania.
It can be reasoned that the potential of a highly educated population has not yet been fully
utilised in all countries of the Baltic Sea Region. This should be seen as a call for action from
political and economic decision makers, as these sectors are highly crucial within the structural
change, especially for the generating and adaption of innovation.
The differences among the countries as regards employment in knowledge intensive industries
may be correlated with investments made in these sectors. Finland, Denmark and Sweden
invest more than 3 % of their gross domestic products in research and development and exhibit
the highest share of corresponding personnel in total employment. While in the western countries of the Baltic Sea Region, the percentage of R&D expenditures in gross domestic product
clearly exceed the share of personnel in this sector, the observation is converse (or in case of
Estonia much less distinct) in the eastern countries. Especially in Lithuania, the share of personnel in R&D within total employment by far exceeds investments made in this sector.
Denmark, Germany, Finland and Sweden as innovation leaders
The next table presents central innovation indicators, among which the Innovation Union
Scoreboard (IUS) can be found. It is the successor of the former European Innovation Scoreboard and assesses the comparative innovation performance of European countries. Here,
four countries from the Baltic Sea Region (Sweden, Denmark, Germany and Finland) are classified as innovation leaders. Estonia is marked as an innovation follower, Poland as a moderate innovator and Lithuania and Latvia are classified as modest innovators. The ranking widely
corresponds with most innovation indicators.
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Innovation Indicators
Innovation share of R&D exUnion
penditures in
Scoreboard1
GDP

share of R&D
personnel in
total employment

Patent applications to EPO2

share of HRST3
in total employment

2011

2010

2009

2010

2010

Rating

%

%

per 1 mill. inhabitants

%

EU 27

–

2.0

1.7

109.2

40.9

Sweden

2

3.4

2.6

308.3

48.9

Denmark

3

3.1

2.9

243.8

47.1

Germany

4

2.8

2.0

267.5

45.5

Finland

5

3.9

3.2

218.1

48.3

Estonia

16

1.6

1.7

38.2

47.9

Norway

17

1.7

2.6

84.2

47.2

Poland

27

0.7

0.8

8.1

36.9

Lithuania

30

0.8

1.3

6.5

47.1

Latvia

33

0.6

0.9

11.7

41.1

1.44

1.5

–

Russia
–
1.0
1 34 European countries compared
2 European Patent Organisation
3 Human Resources in Science and Technology
4 from 2005
Sources: Eurostat (2012); HWWI.

Looking at patent applications, Sweden, Germany and Denmark can be regarded as the top
inventors in the Baltic Sea Region, while patents play a minor role in Poland, Lithuania, Latvia and Russia.
While the gap between the Eastern and Western states of the Baltic Sea Region as regards
innovation is still very broad, it is expected to decline in the future due to convergence processes and expanded R&D capacities. Here, spatial proximity will play an important role and
Poland, Russia and the Baltic States will benefit from exchange and cluster effects with already
knowledge-based economies such as Sweden and Finland. Hence, the reduction of border
obstacles and the promotion of mobility between these countries are supported by another just
cause.
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7. Construction sector in the Baltic Sea Region13
Key figures on construction industry in Europe14:
•

Estimated construction investment (EU 27 - 2011) : 1.208 billion €

•

9,6 % of GDP

•

51,5 % of Gross fixed Capital Formation

•

3,1 million enterprises (EU 27), of which 95% are SMEs with fewer than 20 and

•

14,6 million operatives:
▪

7 % of Europe`s total employment

▪

30,7 % of industrial employment

•

43,8 million workers in the EU depend, directly or indirectly, on the construction
sector

•

Biggest industrial employer in Europe

Situation study of construction sector in BSR
Performance indicators have been analysed using the most recent available statistical data.
This data can be partly insufficient to make a proper review of the construction cluster and its
components.
Production, turnover and value added
Due to the long-term effects of the global financial and economic crisis, overall EU 27 construction activity experienced negative growth for the third consecutive year in 2010. BSR
counties construction activity experienced negative growth for the second consecutive year in
2010 (see Table 2).
Table 2: Construction production index - annual data - percentage change
2005

2006

2007

2008

2009

2010

EU-27

1.9

3.7

2.0

-3.8

-8.5

-4.0

BSR

8.0

12.2

9.6

0.1

-16.0

-3.4

Denmark

3.1

3.8

-4.2

-5.7

-10.8

-8.4

Germany

-5.3

6.3

2.9

-0.7

0.1

0.3

Estonia

22.4

26.9

13.5

-13.3

-29.8

-12.4

Latvia

15.5

13.3

13.6

-3.1

-34.9

-23.4

9.9

21.7

22.2

4.1

-48.5

-7.7

Lithuania

13

Banaitis, A./Ginevičius, R./Kaklauskas, A./Šimkūnaitė, J./Matvejevas, V. (2012): Construction cluster
study, in: Hogeforster, M. (Hrsg.) (2012): SME relevant sectors in the BSR: Personnel and organisation for innovation, energy markets, construction industries, Baltic Sea Academy Book series, Vol. 5,
Hamburg.
14 European Construction Industry Federation: www.fiec.org (May 2013)
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Poland

9.2

15.6

16.3

10.2

4.5

3.7

Finland

5.2

7.8

10.2

4.1

-13.1

11.8

Sweden

3.0

8.0

6.2

4.2

-3.5

5.9

Norway

8.9

6.0

5.8

1.1

-8.3

-0.1

Source: Eurostat
The reduction in construction activity has been largely concentrated within building subsector,
while the index of production for civil engineering remained relatively stable. This trend reflects
decisions made at a governmental level to maintain expenditure on public infrastructure projects.
According to estimates, the situation varies greatly from one country to the other in BSR regarding recovery in the construction sector. Few Northern and Eastern BSR countries experienced an uptake of the activity in 2010 already (Poland, Finland, and Sweden). On the opposite
side, a small group of countries will remain very much impacted by the crisis in the coming
years (Latvia, Lithuania, and Estonia).
Furthermore, in almost all BSR countries, the comparative share of construction in the gross
value added in 2010 was below the 2007 levels (Table 3).
Table 3: Gross value added – Construction, % of all branches
2005

2006

2007

2008

2009

2010

EU 27

6.0

6.2

6.4

6.4

6.3

6.0

BSR

5.8

6.3

6.9

6.9

6.0

5.4

Denmark

5.4

5.7

5.7

5.4

4.9

4.3

Germany

4.0

3.9

4.0

4.1

4.4

4.2

Estonia

7.1

8.7

9.3

8.6

7.0

5.8

Latvia

6.2

7.4

9.0

9.1

6.6

5.0

Lithuania

7.5

8.7

10.2

9.9

6.4

5.6

Poland

6.0

6.4

7.1

7.3

7.5

7.1

Finland

6.7

6.8

6.9

7.2

6.9

6.6

Sweden

4.8

5.0

5.3

5.2

5.2

5.5

Norway

4.4

4.5

5.0

4.9

4.9

4.9

Source: Eurostat
But if we look at the turnover dynamics, we see that up to 2008 construction turnover was
growing in almost all BSR countries, save for Estonia and Latvia (Table 4).
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Table 4: Turnover by sector – Construction – Millions EUR
2005

2006

2007

2008

2009

1,383,652.0

1,553,232.0

1,666,950.0

:

:

275,783.3

314,845.0

338,884.8

375,393.8

36,0427.1

Denmark

24,378.3

28,163.3

31,481.0

31,997.5

25,276.7

Germany

137,347.1

153,240.9

143,848.01

158,659.2

169,829.9

Estonia

2,667.0

3,552.0

4,551.7

4,303.1

2,824.7

Latvia

2,661.9

4,022.6

5,703.4

5,604.4

3,186.0

Lithuania

3,020.7

4,058.1

5,690.7

5,736.3

2,803.9

Poland

27,077.9

33,965.2

44,264.2

58,318.9

54,001.9

Finland

19,827.7

20,579.0

23,797.2

26,351.6

24,075.6

Sweden

33,259.6

38,153.9

44,138.9

46,175.3

42,222.4

Norway

25,543.1

29,110.0

35,409.6

38,247.5

36,206.0

EU 27
BSR

Source: Eurostat
Germany, Poland and Sweden have the largest market share. The countries account for about
70% of the entire construction turnover in BSR. The construction turnover of EU newcomers in the
BSR market accounts for about 20%, Poland taking 79% of that share. Between 2004 and 2007,
before the financial and economic crisis, the construction turnover of these countries was growing
fastest in BSR. Within this period, the turnover in Poland, Latvia, Lithuania and Estonia more than
doubled. This was determined by the growing capacity of national budgets coming from: economic
grown and EU-membership benefits; expansion of banks and other credit entities, their growing
capital and increasing diversity of new loan products; growing private investment; growing income
per person; huge demand for modern infrastructure; huge demand for new homes; huge demand
for renovation to trim mostly well-worn and inefficient heat and energy guzzling national residential
stock with insufficient social infrastructure; huge demand for social housing; transport sector development (such as the success of the E67 Via Baltica project); more investment from other Scandinavian countries and Germany; etc.
The European Union is also funding an increasing amount of infrastructure work through its
various structural aid programmes. It is estimated that 30% of European Infrastructure development is now partially funded by the EU.
Recovering economies in Russia and other CIS countries might facilitate BSR companies to
apply in this market their former experience (Lithuania, Latvia, Estonia) and their competencies
gained from activities in western markets. Eventually, western markets will also aim East and
the European Economic Area is likely to become Eurasian.
The economic state of BSR countries highly depends on productivity. Since about 10% of all
employed people work in construction and the share of construction in GDP is about 7%.
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Gross value added per employee (FTE) for construction in 2008 is 48,100 EUR in BSR (excluding Poland), and 16,600 EUR in the New Member States (Estonia, Latvia, Lithuania) (Table 5). The highest value added per employee in the construction sector is created in the Norway and Denmark.
Gross value added per person employed or apparent labour productivity for construction in
2008 is 36,000 EUR in BSR, and 16,000 EUR in the New Member States (Poland, Estonia,
Latvia, Lithuania) (Table 6).
Table 5: Gross value added per employee FTE in construction sector
2008

2009

:

:

BSR

48.1

:

Denmark

68.9

:

Germany

50.5

48.3

Estonia

17.3

14.6

Latvia

16.0

12.2

Lithuania

16.4

9.7

Poland

:

:

Finland

64.9

64.2

Sweden

64.0

57.4

Norway

87.1

:

EU 27

Source: Eurostat
Table 6: Apparent labour productivity (Gross value added per person employed)
2008

2009

EU 27

40.0

:

BSR

36.0

:

Denmark

50.7

:

Germany

40.3

38.4

Estonia

16.5

13.6

Latvia

14.8

10.4

Lithuania

13.3

8.0

Poland

19.4

16.5

Finland

49.6

48.5
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Sweden

49.0

44.1

Norway

70.2

:

Source: Eurostat
So far, productivity in the Baltic States and Poland has been below the European standards.
Lithuanian, Latvian, Estonian and Polish construction industries are catching up with the EU
27 and other BSR in construction labor productivity – but still a long way to go.
Turnover per person employed in the EU 27 is 127,640 EUR in 2008 (Table 7). Turnover per
person employed in BSR was below European average in 2008. Only Scandinavian countries
have a turnover per person employed which exceeds average of the EU 27 and BSR. In the
New Member States, turnover per person employed is about 63,880 EUR in 2008.
Table 7: Turnover per person employed
2008

2009

EU 27

126.7

:

BSR

114.4

:

Denmark

147.0

:

Germany

107.5

105.0

Estonia

78.0

63.6

Latvia

65.8

56.2

Lithuania

44.8

30.5

Poland

66.9

57.9

Finland

152.0

141.3

Sweden

148.1

134.8

Norway

219.2

:

Source: Eurostat

Employment
The downturn in construction production following the financial and economic crisis has had a
severe impact on the number of persons employed within the EU and BSR construction sector.
The EU 27 employment index for construction fell in 2008 (-0.9%), in 2009 (-7.7%) and in 2010
(-5.3%) (Table 8, Figure 2). The BSR employment index for construction begin to fell in 2009
(-10.3%) and further in 2010 (-6.8%). Strongest rates of decline have been recorded in Latvia,
Lithuania and Estonia (Table 9, Figure 2). In few BSR countries the size of the construction
workforce remained relatively stable (Germany, Poland, Norway, Sweden).
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Table 8: Construction labour input index - annual data - percentage change
2005

2006

2007

2008

2009

2010

EU-27

2.5

4.1

4.9

-0.9

-7.7

-5.3

BSR

5.6

8.0

11.4

2.7

-10.3

-6.8

Denmark

5.2

5.9

6.7

-3.9

-13.6

-7.4

Germany

-6.5

0.2

1.6

0.7

1.3

2.1

8.7

15.0

16.5

0.5

-16.0

-18.2

15.3

16.4

28.1

0.7

-37.7

-18.7

Lithuania

4.0

10.3

19.0

8.1

-21.5

-17.7

Poland

8.5

5.3

7.3

4.4

3.9

1.3

Finland

8.0

2.6

6.6

5.2

-5.7

-1.8

Sweden

2.5

7.4

7.5

4.9

1.0

-0.6

Norway

5.0

8.5

9.3

3.7

-4.0

-0.1

2008

2009

3,708,838

:

Denmark

219,756

:

Germany

1,582,270

1,601,940

Estonia

57,227

44,387

Latvia

89,172

58,831

Lithuania

141,801

91,909

Poland

930,213

931,885

Finland

178,200

171,989

Sweden

314,964

310,504

Norway

195,235

193,618

Estonia
Latvia

Source: Eurostat

Table 9: Number of persons employed

BSR

Source: Eurostat
The average number of persons employed per enterprise in construction in EU 27 in 2008 is
4.58 in BSR in 2008 is 5.99 (Table 10). The average above that of EU 27 can be explained by
the larger average number of persons employed per enterprise in Estonia, Latvia and
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Lithuania. Looking at the period between 2002 and 2009 we see a tendency for the average
number of persons employed per enterprise to be dropping – in Lithuania, Latvia and Estonia
in particular. In other BSR countries, the average number of persons employed per enterprise
remained relatively stable. The shift toward smaller companies indicates that new enterprises
entering the growing market have been predominantly micro-enterprises or businesses made
up of self-employed.
Table 10: Number of persons employed per enterprise
2008

2009

EU 27

4.58

:

BSR

5.99

:

Denmark

6.1

:

Germany

6.7

6.7

Estonia

6.9

5.6

11.7

8.2

Lithuania

6.3

7.6

Poland

3.9

4.1

Finland

4.2

4.1

Sweden

4.0

3.8

Norway

4.1

:

Latvia

Source: Eurostat

Enterprises
Between 2004 and 2007, the number of enterprises in almost all BSR countries remained relatively stable, bar Poland, which recorded an increase. However, the number of enterprises in
construction has been affected by the financial and economic crisis (Table 11). The number of
enterprises in BSR countries decreased from 717,951 in 2008 to 700,266 in 2009, representing
a decrease of 2.46% over one year period – mostly because of dropping numbers in Lithuania,
Poland and Denmark. Some countries, though, recoded a slight increase (Germany, Sweden,
and Norway).
Table 11: Number of enterprises in construction sector

EU 27
BSR

2008

2009

3,284,810

:

717,951

700,266
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Denmark

36,028

33,135

Germany

236,717

240,747

Estonia

8,317

7,911

Latvia

7,599

7,137

22,429

12,112

Poland

238,125

226,387

Finland

42,538

42,444

Sweden

78,234

81,258

Norway

47,964

49,135

Lithuania

Source: Eurostat

8. Energy sector in the Baltic Sea Region15
The energy market of each country is the basis for the functioning of its economy, households,
consumption and production. The events that occurred in Europe and worldwide in 2011 had
a deep influence on the social perception of energy problems as well as on the development
of energy policy in Europe and the Baltic Sea Region (BSR). The failure of the Fukushima
nuclear power plant in Japan caused by an earthquake sparked a substantial discussion on
the future of nuclear power, security issues and potential consequences of such a failure. Political events in North Africa and especially the changes in Libya caused concerns over the
supply of oil and gas. Successive discussions continue to arouse fears concerning the emission of carbon dioxide, both in the context of the influence on the global climate and the costs
of energy production, including emission fees.
The EU Strategy for the Baltic Sea Region adopted in December 2010 involved 9 Baltic countries: 9 EU Member States and Russia.
The strategy involved what follows:
1. Transforming the BSR into an environmentally sustainable area, including:
➢ alleviating the consequences of climate changes,
➢ potential to develop renewable energy,
➢ improved energy efficiency of residential buildings,
➢ development of combined heat and power.
2. Transforming the BSR into a prosperous region, including:
➢ joint development of entrepreneurship related to renewable energy from the sea
(offshore wind power).
Jankowska, M. (2012): Cluster study – Energy, climate and environmental protection, in: Hogeforster, M. (Hrsg.) (2012): SME relevant sectors in the BSR: Personnel and organisation for innovation,
energy markets and contruction industustries, Baltic Sea Academy Book series, Vol. 5, Hamburg.
15
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3. Transforming the BSR into an accessible and attractive place, including:
➢ improved access to energy markets, their efficiency and safety.
4. Transforming the BSR into a safe and secure area.
There is no suitable infrastructure in the energy markets of the Baltic Sea Region (electricity,
gas, oil, etc.). What is more, with the excessive concentration on a given country, these markets are not mutually combined and coordinated. In some EU Member States, the level of
market opening and competition is not sufficient to offer proper incentives for investments. This
leads to greater risk in terms of energy security and higher prices. In particular, three Baltic
countries (Estonia, Latvia and Lithuania) are not sufficiently integrated with larger energy networks in the remaining part of the European Union (the only connection is ESTLINK between
Finland and Estonia), which means that they are virtually isolated in the field of energy.
Decentralised markets of electrical energy are the source of further problems:
a) weak market liquidity,
b) few incentives or opportunities for investments in infrastructure, especially in the field
of renewable energy,
c) lack of cooperation in matters connected with natural gas, mainly due to the lack of
trans-border gas connections with the rest of the region.
In March 2011 the meeting of the European Council was held which was devoted to energy
issues in the Baltic Sea Region only. It was established that the European Union needs a
combined and integrated internal energy market. Starting from 2015, no country can be isolated from the European gas and electricity transfer network (Market Coupling policy). In order
to prevent energy isolation and make countries independent of external suppliers, it will be
necessary to construct transfer network infrastructure (interconnectors) and power connections (grids).
The Baltic Sea Region is a good example of a macro region including a range of separate
administrative regions that have common problems to cope with that are serious enough to
justify the adoption of the strategic approach.
In 2007 the European Council adopted energy and climate change objectives for 2020.
Europe 2020 – 20/20/20 targets
1. Reduction of greenhouse gas emissions by 20% as compared to 1990 – indicator:
Greenhouse gas emissions, base year 1990
2. Increase in the share of renewable energy sources in the final energy consumption to
20% - indicator: Share of renewables in gross final energy consumption
3. 20% increase in energy efficiency – indicator: Energy intensity of the economy (proxy
indicator for energy savings, which is under development)
Clearly, the EU is the main driver of renewable energy policy in the Baltic Sea Region. No
major development in this area will happen without the active support of the EU.
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The energy consumption of each country’s economy is conditioned by many factors. The most
important are:
1. Macroeconomic policy – sector structure of the economy, including share in the domestic economy of those industry branches that are considered most energy-consuming – production of steel, cement, paper.
2. Energy policy – structure of fuel consumption in the economy, development of energysaving technologies, organisation of production.
Among the means of improving energy efficiency, there is mainly the change of industry structure but also the implementation of new, energy-saving technologies. In order to achieve the
desired result in the form of reduced energy consumption, the stimulators of energy cost share
in production costs, legal regulations (system of permits and consents) and the CO2 emissions
trading system are used.
The price of energy is an important factor that not only constitutes a cost factor in the economy
but is also decisive in making decisions on investments in energy-saving investments, both
among individual recipients and in the industry. According to the worldwide policy, most countries of the Baltic Sea Region have adopted the concept of deregulation and liberalisation of
the energy sector, which usually leads to an increase in price variability, depending on the
predominance of the raw material used to produce energy.
Electricity generated from renewable sources (RES)
The share of renewable energy sources in electricity production (measured as % of gross
electricity consumption) depends to a large extent on geographical conditions, as well as on
implemented energy-saving technologies. The biggest share of RES in electricity production
is observed in Norway, which is one of the world’s largest producers of hydropower. The share
of ca. 50% has been recorded in Sweden and Latvia, the indexes for Denmark and Finland
being lower. Germany, with its dynamically developing renewable energy sector and the position of one of the world’s biggest producers of wind energy is also the biggest energy market
in Europe. Thus, despite the highest values of energy production based on RES, the percentage share in the gross energy consumption is 10%. The lowest share of RES has been observed in the Baltic countries – Lithuania, Estonia and Poland (below 5% of gross energy consumption). For the majority of the Baltic countries, the key renewable source used to generate
energy is biomass.

Table 11: Share of renewable energy in gross final energy consumption (%)
Country

2006

2008

2011

2020
target

Change

Denmark

16.8

18.8

23.1

30.0

6.9

Germany

6.9

8.9

12.3

18.0

5.7
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Estonia

16.1

19.1

25.9

25.0

-

Latvia

31.3

29.9

33.1

40.0

6.9

Lithuania

14.7

15.3

20.3

23.0

2.7

Poland

7.4

7.9

10.4

15.0

4.6

Finland

29.2

30.5

31.8

38.0

7.0

Sweden

42.7

44.4

46.8

49.0

2.2

Source: Eurostat (Europe 2020 indicators – online code: t2020-31)
Greenhouse gas emissions
The Kyoto Protocol sets the limits for carbon dioxide emission for each country individually,
taking into account their phase of economic development.
The biggest emitters of carbon dioxide in the Baltic Sea Region (million tons of CO2 equivalents) are Germany – 956.1 and Poland 398.9. This results from a significant share of coal
power plants in energy production. It should be remembered that the structure of transport in
a given country also affects the amount of greenhouse gas emission.
This rate juxtaposed with the data concerning energy intensity of the economy shows that the
countries with highest energy intensity economies do not have the highest CO2 emission rates
at all.
Table 12: Greenhouse gas emissions and agreed reduction target (Kyoto base year
emissions: Index=100)
1990

1995

2000

2008

Target
2008-2012

DK

99.4

110.1

98.5

92.1

79.0

DE

99.9

89.4

83.1

77.7

79.0

EE

95.8

49.0

42.7

47.5

92.0

LV

103.4

48.6

39.4

45.9

92.0

LT

100.6

44.3

39.2

49.2

92.0

PL

80.5

78.1

69.3

70.2

94.0

FI

99.1

99.7

97.3

98.8

100.0

SE

100.4

102.9

95.4

88.7

104.0

NO

100.3

100.2

107.4

108.2

101.0

In the period between the base year for the Kyoto Protocol (1990) and the year 2008, the GHG
emission dropped most significantly in Latvia (-54%), Estonia (-53%), Lithuania (-51%).
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Data analysis conclusions
➢ Differences are noticeable between the countries of the Eastern and Western coast of
the Baltic Sea.
➢ On the basis of the similarities and common power problems, macro regions can be
differentiated in the Baltic Sea Region:
Three sectors
1. Scandinavian countries, with Norway not being an EU member but holding a strong position of a natural gas exporter;
2. The Baltic countries (Lithuania, Latvia, Estonia) creating a common energy policy of small
countries;
3. Germany and Poland
➢ The role of Kaliningrad (north Russia) as a non-member of the European Union
➢ The necessity for market integration and creation of common grids
➢ The necessity for the development of energy supply networks in the BSR region
Forecast for the development of energy markets in the Baltic Sea Region
-

-

-

-

-

In the BSR region, differences can be observed in the level of advancement in use of
renewable energy sources in particular countries. The countries disposing of developed
and implemented technologies of biomass use in electricity production, i.e. mostly Germany, Sweden and Finland may become leaders on the know-how market and export
technologies and solutions.
The countries that use mainly coal and fossil fuel for the production of heat and electricity are Germany, Poland, Lithuania, Latvia and Estonia. The abovementioned countries have the potential for implementation of new technologies within the scope of renewable energy sources.
The amount of energy obtained from waste will increase. Waste management systems
will be used for the combined production of heat and electricity through combustion or
fermentation. Gas retrieval from dumps will be more significant.
The power industry based on renewable energy sources is expected to grow due to the
forecasted increase in the price of oil (from 100 $/bbl in 2010 to 122$/bbl in 2030), as
well as in the price of natural gas by almost 100% till 2030. Fuel prices will affect energy
prices. Thus, the lowest production costs will be those including the energy obtained
from waste, biogas and nuclear energy.
Coal power stations will continue to develop but their effectiveness and efficiency will
have to increase. High efficient technologies allowing obtaining the power output of ca.
50% will be implemented. Old, low-performing heat and power stations will have to be
updated and replaced with new technologies. These technologies are available in
countries where complex systems of electricity and heat production are most widely
used: Norway, Sweden and Finland.
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-

-

-

Due to an expected increase in the price of natural gas, heat and power stations employing gas combustion in their production process will cease to be competitive. Natural
gas consumption will drop, and the consumption of biogas will become more significant.
The price of energy obtained from nuclear power plants will not change, yet taking into
account the social concerns and ensuing protests, the costs of safety systems may
rise. In view of the nuclear power plant catastrophic disasters, the countries of the Baltic
Sea Region are not interested in the development of nuclear power industry in future.
The plans concerning this energy sector are considered only in the Kaliningrad District
(Russia), Poland and Lithuania.
The use of renewable energy sources by particular countries varies depending on their
geographical environment. This is best exemplified by Norway, which due to advantageous geographical conditions is one of the world's biggest producers of hydropower

The power market of the Baltic Sea Region consists of a huge potential of many countries and
is an important element of economy. Politics and cooperation between countries play an important role in this potential. According to analyses and strategic studies performed, a rich and
innovative north-western part (Scandinavia and Germany) and developing eastern and southern part (Lithuania, Latvia, Estonia and Poland) can be differentiated within the BSR region.
The differences are an opportunity for cooperation and mutual development.

Energy conservation in residential buildings and demand for skilled workers
In almost all EU countries, the demand for labor and vocational training has been well
studied in the field of energy conservation.16 The need for remediation in existing housing and
of workers is considered an example for Latvia.17
Most of residential buildings in Latvia (68%) were built in the period between 1958 and 1992.
22% of buildings were built until 1940, 9% in the period between 1940 and 1957, however,
since 1993 only about 1% of buildings have been constructed. The majority of the current
housing have served their time and are energy-inefficient. When the building designs were
created the key attention was paid to fast construction and functionality as well as provision of
a big number of apartments, however, no attention was paid to the consumption of energy
resources and energy efficiency of the building. Energy consumption in a typical apartment
building in Latvia is from 149 to 270 kWh/m2 per year. The residential buildings have a high
energy efficiency potential up to 70 %.
It can be forecast that in future for the employers in the construction sector it will be most
difficult to find the lowest and middle level employees and employees doing specialized construction work as namely these groups have emigrated most.

16
17

See Build up skills – Energy training for builders, http://www.buildupskills.eu/national-project
Efficient Energy Building Roadmap for Latvia, www.rpr.gov.lv/bus
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The implemented vocational education system analysis leads to the conclusion that in the construction area the vocational education system of Latvia has to be supplemented in levels 1 to
3 with the elements and programmes of energy efficiency.
According to the future forecasts and targets of 2020, a rapid increase in the lack of construction specialists will be seen. The key weaknesses of the workers currently employed in the
construction sector:
•
•
•

No understanding about the energy efficiency solutions;
Lack of knowledge and skills;
Lack of self-dependence.

Considering the specific character of the projects under examination – the energy efficiency
improvement in buildings, it is possible to determine the main kinds of construction work necessary for the implementation of the established target:
•
•
•
•
•

roof construction,
window replacement,
insulation of facade and basement ceiling,
electric installation,
plumbing.

Base Scenario: Forecast of the number of workers needed until year 2020

Construction volume

2012

2014

2016

2018

2020

893,853

962,084

1,052,631

1,138,525

1,231,429

178,770

192,416

210,526

227,705

246,286

14,418

15,585

17,052

18,441

19,949

Volumes of energy
efficiency improvement
projects in buildings
Number of necessary
workers

Latvia 2020 Scenario
Following the energy efficiency target of decreasing the energy consumption of buildings by
20 % until 2020 renovations are necessary for a half of the housing. This means additional
15,000 to 18,000 employees per year just for the renovation measures to achieve the established energy and climate targets until 2020.
It is assumed that the biggest proportion of work is the thermal insulation of the facade performed by workers doing the finishing which may constitute about 55% of the total volume of
work, roofers’ job may account for 14%, window and door fitter volume could be 20% and the
rest of work – 11% might account for the fitting of the internal engineering networks.
In 2011 17,490 jobs were occupied in building construction and until 2020 vocational education
institutions will be able to prepare 5,166 young specialists. There were three different
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development scenarios designed within the report. Depending on the scenario in 2020 the
following numbers of employees will be necessary:
- Base scenario – 19,949 employees;
- Latvia 2020 scenario – 38,056 employees;
- Average growth scenario – 29,003 employees.
Accordingly, it means that it is impossible to achieve the established climate and energy targets
of 2020 because of the lack of workers.
The situation in Lithuania tends to be similar in Latvia.
Similar trends are obtained for Poland. In Poland, the building sector is responsible for 42% of
the total energy consumption and up to 30% of this energy is consumed by the residential
sector. Therefore, this sector should be more touched by activities towards energy efficiency
improvement and RES sources deployment. Poland had approximately 13.8 million housing
units in 2005 and this amount is constantly increasing coming in 2009 to the total number of
14.3 million units. Although there are measures to improve energy efficiency in Poland in the
residential sector, its energy consumption is excessive, reaching 2-3 times higher levels than
in Western countries with a similar climate.
The project "Skills Energy Alliance for BSR" aims to develop an initial vocational training "specialist for building insulation" and to realize it in Latvia, Lithuania and Poland. Regarding the
demand it is collectively determined that:
a) In all three countries a very high proportion of residential buildings urgently need a comprehensive renovation.
b) Particularly great demand exists in the field of building insulation.
c) In terms of this very high demand there is a great lack of skilled workers.
d) Accordingly, it will be assumed that in the next 1-2 decades a very great demand for vocational training "specialist for building insulation" will exist.
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9. Overview on national educational systems in Baltic Sea Region
9.1 The education system in Denmark

From: The Ministry of Children and Education of the the Kingdom of Denmark: http://eng.uvm.dk/Education/Overview-of-the-Danish-Education-System (May 2013)
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Explanation of the Danish education system18
Pre-school

Before starting pre-school most children in Denmark benefit
from day-care services such as nurseries and kindergarten.
Pre-school is optional. This initial stage of organised instruction
designed primarily to introduce very young children to a schooltype environment.
This stage comprises kindergartens and pre-school classes.

Primary and lower
secondary education

Upper secondary education

Vocational education
and training (vet)

Upon completion of this stage, children continue their education
at the next stage (primary education).
The "Folkeskole" is the Danish municipal primary and lower
secondary school.
The Folkeskole consists of one year of pre-school class, nine
years of primary and lower secondary education and one-year
10th form.
Education is compulsory in Denmark for everyone between the
ages of 6-7 and 16. Whether the education is received in a publicly provided school, in a private school or at home is a matter
of individual choice, as long as accepted standards are met. It
is education itself that is compulsory, not school.
This level of education typically begins at the end of full-time
compulsory education. In Denmark, this level divides into:
1. General education qualifying for access to higher education
and
2. Vocational or technical education qualifying primarily for access to the labour market.
It normally caters for the 16-19-year-olds and comprises
1) the general upper secondary education provision of the Gymnasium, the higher preparatory examination or HF-programme,
the higher commercial examination or HHX-programme and the
higher technical examination or HTX-programme, and 2) the vocational education and training programmes, the basic social
and health training programmes etc.
The Danish vocational education and training programmes (IVET) are alternating or sandwich-type programmes, where
practical training in a company alternates with teaching at a vocational college.
The programmes consist of a basic and a main programme.
The student must enter into a training agreement with a company approved by the social partners (a confederation of representatives of employers and employees) in order to accomplish
the main programme. There are 111 vocational education and
training programmes, each of which can lead to a number of vocational specialisations. The social partners have considerable
influence on and thus, great responsibility for VET.
Vocational education and training consists of a basic course
and a main course. The basic course is flexible in duration and
depends on the individual student’s prior qualifications and

18

The Ministry of Children and Education of the Kingdom of Denmark: http://www.eng.uvm.dk/Education (May 2013)
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Higher education19

ambitions. Typical length of such a basic course is usually between 20 to 25 weeks. This is followed by the main course or
VET-programme, which is based on an alternating principle.
This typically takes 3 - 3½ years, but can be shorter or longer
for certain programmes (from 1½ and up to 5 years). In order to
complete the main course, the student must have a training
agreement with an approved company which offers training.
The agreement can cover all or parts of the basic course, but is
compulsory for the main course.
There are several different way to obtain higher education:
Academies of Professional Higher Education
The academies of professional higher education offer short-cycle higher education of approximately two years duration. It is
possible to choose between a broad range of programmes
within, for example, IT, technical fields, commerce and natural
science. Common to all the programmes is their combination of
practical and theoretical training.
University Colleges
The university colleges offer professional bachelor courses
such as teaching, nursing, journalism and police training. The
programmes take three to four years and are designated medium-cycle non-university programmes.
University education
At the universities, you may attend an undergraduate programme (three years), a postgraduate programme (two years)
and a PhD (three years) programme. These are also designated medium cycle and long-cycle university programmes.
Artistic education programmes
Artistic education is regulated by the Ministry of Culture. The
programmes range between four and six years, they are offered
by state or independent institutions and cover fields such as
arts, architecture, design, music, film and theatre.
Adult education and continuing training can be divided into
three general categories: Formal qualifying education, non-formal qualifying education and private programmes. Teaching
may be full-time but is typically part-time.
Master education is a form of adult education open to people
that has completed an undergraduate programme, a postgraduate programme, or a medium-cycle higher education. Master
programmes are primarily offered by universities.

ACE Denmark – The Accreditation Institution: http://acedenmark.eu/accreditation/the-danish-education-system.html (May 2013)
19
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9.2 The education system in Germany

European commission, EACEA, Eurydice – European Encyclopedia on National Education Systems: https://webgate.ec.europa.eu/fpfis/mwikis/eurydice/index.php/Germany:Overview
(May 2013)
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Explanation of the German education system20
Pre-school

From the age of 5, voluntary

Primary and lower
secondary school

Primary school is of 4 years’ duration. As far as transfer to further
schools is concerned, the basic principle is freedom of choice by
parents.
A choice exists between the following types of school:
Comprehensive school: integrates all general educational qualifications: lower secondary school leaving certificate, intermediate
school leaving certificate and upper secondary school leaving certificate. Comprehensive schools are relatively thin on the ground in
most federal states.
Lower secondary school: leads to the lower secondary school leaving certificate after 5 years. Due to the low attendance rate, this
type of school is increasingly becoming a “sink school” in most federal states.
Intermediate secondary school: leads to the intermediate secondary school leaving certificate after 6 years.
Upper secondary school: leads after 8 or 9 years (depending on the
federal state) to the Abitur (upper secondary school leaving certificate).

Upper secondary
education

Concludes in 8 - 9 years subsequent to primary school (depending
on the federal state) with the Abitur (upper secondary school leaving certificate. After conclusion of the upper secondary school pathway at a comprehensive school or at an intermediate secondary
school, it is possible to transfer to a 2 to 3 years upper secondary
school based upper secondary level. In most federal states, a
switch from 13 to 12 years of schooling is underway.
Alongside the classical upper secondary schools, there are 3-year
vocational upper secondary schools which conclude with the Abitur
(upper secondary school leaving certificate) and pre-vocational
training in a chosen specialist direction.

Vocational education and training

There are no entry requirements of any kind, even pupils who fail to
achieve a school leaving certificate being entitled to pursue vocational education and training. Most occupations, however, have
high prerequisites in terms of previous education. Up to 15 % of
school leavers are unable to undergo VET without further vocational prepa-ration.
60 % of initial vocational education and training takes place within
the dual system, which combines in-company training with attendance at a state-run vocational school. Duration of training is between 3 and 3 ½ years, 2 years in a very small number of individual
occupations.

20

Hanseatic Parliament (2009): Learning from and with one another. The educational systems of the
countries bordering the Baltic Sea, published within the EU co-financed project “Dual vocational training for SMEs in the Baltic Sea Region”, http://www.hanse-parlament.org/images/images/pdf/learning.pdf (May 2013)
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Higher education

VET is based on framework regulations stipulated by the state, but
is organised autonomously by means of a process of self-administration on the part of trade and industry, the chambers enacting
examination regulations and conducting journeyman or skilled
worker examinations.
Vocational qualifications may also be obtained at specialist
schools or academies, these usually concluding with a state recognised qualification. Continuing vocational training courses leading to a recognised qualification may also be pursued at specialist
schools or academies.
Continuing vocational training is predominantly not subject to state
regulation, qualifications being structured by the state on an individ-ual basis. This structuring is primarily undertaken by the
chambers within the scope of the process of self-administration on
the part of trade and industry, the chambers also being responsible for conduct-ing continuing training examinations. The prerequisite for embarking upon master craftsman training is to have completed initial VET in the respective occupation. A recent development is that there is no longer any requirement for occupational
experience as a journey-man in order to be admitted to the master
craftsman examination. Certain continuing training qualifications
(such as master craftsman) provide entitlement to pursue a freely
chosen or subject related course of higher education study at universities, Universities of Ap-plied Sciences or Universities of Cooperative Education.
There are various forms of institutes of higher education.
Universities and Universities of Applied Sciences: Entry requirements are the Abitur (upper secondary school leaving certificate),
other higher education entrance qualifications or certain continuing training qualifications (such as master craftsman). In Germany,
a changeover is currently ongoing to Bachelor and Mas-ters
courses of study, the aim being to complete this process by 2010.
Doctorates may only be obtained at universities.
Universities of Cooperative Education: Type 1 Universities of Cooperative Education form part of the tertiary sector. Entry requirements are in line with those operated by univer-sities and Universities of Applied Sciences. Universities of Coopera-tive Education
offer practically oriented Bachelor courses of study, it being possible within the dual system to combine a course of voca-tional education and training with a Bachelor course. A Bachelor qualification achieved at a University of Cooperative Education is completely equivalent to a Bachelor degree obtained at a university or
University of Applied Sciences and therefore confers the entitlement to embark upon a Masters course of study. Masters courses
of study cannot be pursued at a University of Cooperative Education.
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9.3 The education system in Latvia

From: Ministry of Education and Science, Republic of Latvia: http://izm.izm.gov.lv/education/educationsystem.html (May 2013)
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Explanation of the Latvian educational system21
Pre-school education

Since 2002, attendance of the pre-school educational programme for 5 and 6 year old children has been compulsory.

Basic education

9-year basic education within an integrated system, divided into
a 4-year primary sector and a 5-year lower secondary level.
Transition to the next highest class takes place automatically.
Basic education ends after class 9 with a final examination and
certificate.
Subsequent to this, attendance of upper secondary education or
vocational education and training is possible.

Upper secondary education

Basic education is followed by a 3-year upper secondary education
sector, affording the opportunity to choose between 4 different teaching programmes. Regardless of the focus of the programme chosen,
the following are compulsory subjects: Latvian language/literature,
mathematics, history, 1 foreign language, sport, applied information
technology, the basics of economics. Compulsory and optional subjects related to the main focus of the programme account for about
25% of the teaching. Subjects are offered at basic and advanced level,
at least one subject having to be at advanced level.
Upper secondary education ends after class 12 with central final examinations (Latvian language/literature, 1 centrally stipulated examination
subject which changes on an annual basis and 3 subjects selected by
the pupils themselves). A diploma is awarded in respect of general upper secondary education (upper secondary school leaving certificate).
If marks at level 4 or better are achieved in at least 12 subjects, the
class 12 leaving certificate confers the entitlement to study at universities and institutes of higher education.
Vocational education and training takes place completely within vocational schools.
There are 3 sorts of VET:

Vocational education
and training

1. Basic vocational education and training of 1 to 2 years’ duration: imparting of simple occupational qualification for school
leavers who have failed to achieve a school leaving certificate
from the 9 years of basic education at the general school. This
pathway al-so enables them to catch up by obtaining their
school leaving certificate.
2. Vocational education and training in a simple vocational
school, of 2 to 3 years’ duration: imparting of theoretical and
practical knowledge/skills for the pursuit of an occupation. The
curricula also contain general educational elements. Completion of train-ing does not confer right of entry to higher education.
3. Vocational education and training in a further vocational
school, of 4 years’ duration: imparting of higher-level occupational knowledge, contains extensive general educational component, passing the course confers right of entry to the Latvian
higher education system.
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Vocational training can also take place within the form of a practically related course of study. The level of qualification thus obtained is lower than that of Bachelor and does not confer the entitlement to further pursuit of studies.
Higher education

Opportunities for study exist at universities, colleges and academies. Prerequisite for entry to studies: successful attendance of
general secondary education or completions of higher level VET.
2-tier system divided into university and non-university training,
academic and practically related courses of study.
Colleges offer an academic Bachelor qualification which confers
the entitlement to pursue the course of study at a university.
Bachelor and Masters degrees and doctorates may be obtained
at the universities.

9.4 The Education system in Estonia

From: Council of Europe, Education Country File: http://www.edufile.info/?view=school_systems&topic=topic_general_infos&country=15 (May 2013)

Explanation of the Estonian educational system22
21

see Minsitry of Education and Science, Republic of Latvia and Hanseatic Parliament, Learning from and with
one another, 2009.
22 Official Gateway to Estonia – www.estonia.eu (May 2013)
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Pre-school (pre-primary) education

Basic education

General Upper Secondary Education

Vocational Education
(incl. Vocational Upper Secondary Education)

Higher education

Pre-school education is acquired at a child care institution or at
home. Child care institutions are: crèches – for children of up to 3
years of age; nursery schools – for children of up to 7 years of
age; nursery schools for children with special needs – for children with special needs who are of up to 7 years of age. A
nursery school may be combined with a primary school. A rural
municipality or city government shall provide all children permanently residing in their administrative territory whose parents so
wish with the opportunity to attend a child care institution in the
catchment area. Participation in a child care institution is voluntary; a child may start school straight from home as well.
Compulsory school attendance generally begins at the age of 7
and lasts until completion of basic education or up to the age of
17. Basic education is acquired in basic schools, or in general
upper secondary schools which have basic school classes and
which cover the grades 1-9.
Upper Secondary Education is not compulsory, but the vast majority of the population participates.
Secondary education is divided into
1. General secondary education and
2. Vocational secondary education.
The acquisition of secondary education is a necessary prerequisite for continuing studies in institutions of higher education.
The main emphasis in vocational education lies in acquiring professional skills and practical experience. Vocational education institutions are primarily funded by the state.
Vocational education may be acquired on 2 ways:
1. after graduation from basic school, duration 3 years, final certificate provides the entitlement to proceed to higher vocational
education and training
2. after graduation from upper secondary school, training being
of only 2 years’ duration and acknowledged by the award of a
certificate in higher vocational education and training.
The final certificates awarded by the vocational schools certify
that a certain programme has been pursued at a certain level
within a certain school rather than in themselves representing
any formal qualification.
Since 2006 it can also be acquired by people who have not obtained their basic education. Studies in the vocational secondary
education curricula on the basis of basic education last at least 3
years. The duration of studies in the post-secondary vocational
education curricula on the basis of secondary education is from
0.5 to 2.5 years.
Higher education may be acquired as professional higher education or academic higher education. All persons with secondary
education or foreign qualifications equal to that have an equal
right to apply for a place in a higher education institution.
Professional higher education is provided in institutions of professional higher education or at universities' colleges. Two vocational schools also offer professional higher education programs.
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The standard period of study in professional higher education is
three to four years (180-240 ECTS). A person who has completed professional higher education shall be awarded with a diploma. A professional higher education diploma enables access
to Master's study.
At a university, higher education can be acquired at three levels: Bachelor's Study, Master's study and Doctoral study. The
nominal duration of Bachelor's study is three to four years (180240 ECTS), Master's study one to two years (60-120 ECTS), and
Doctoral study three to four years (180-240 ECTS). The standard
period of Bachelor's and Master's study is at least five years in
total.

This project is co-funded by the European Union
56

Further Vocational Training in Energy Service Technicians
(VESTE)

9.5 The education system in Finland

From: From: Council of Europe, Education Country File: http://www.edufile.info/?view=school_systems&topic=topic_general_infos&country=16 (May 2013)

Explanation of the Finnish education system23
Pre-primary education

Basic education

Pre-primary education is voluntary, for children aged from 6-7.
About 96% of the six-year-olds go to pre-primary school.
Pre-primary education is available free of charge. Children are entitled also to a day-care place. In day care, there is an income-based
fee.
Basic education is a free 9-year education provided for the whole age
group in comprehensive schools. Compulsory schooling starts with 7
and ends after the basic education syllabus has been completed or
after ten years.

23

Ministry of Education and Culture of Republic of Finland: http://www.minedu.fi/OPM/Koulutus/koulutusjaerjestelmae/?lang=en (May 2013)
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General upper
secondary education

Vocational education and training

Higher education

The Finnish education system has no dead-ends. Learners can always continue their studies on an upper level of education, whatever
choices they make in between. The practice of recognition of prior
learning has been developed in order to avoid unnecessary overlapping of studies.
The post-compulsory upper secondary level comprises general and
vocational education. Both forms usually take three years and give eligibility for higher education.
About 50 % of the comprehensive school-leavers continue on to general upper secondary education.
Upper secondary school offers general education for students of
about 16-19 years of age.
The general upper secondary school is based on courses with no
specified year-classes. The scope of the syllabus is three years but
the studies may be accomplished in two, three or four years. The students may proceed in their studies either as a group or individually.
The upper secondary school ends in a matriculation examination,
which does not qualify for any occupation. Passing the matriculation
examination and entitles students to continue studies in universities,
polytechnics or vocational institutions.
The post-compulsory level is divided into
1. General education and
2. Initial and further vocational education and training.
After basic education, 95.5% of school-leavers continue in additional
voluntary basic education (2.5%), in upper secondary schools
(54.5%) or in initial vocational education and training (38.5%).
In order to pursue certain VET leading to skilled worker status, certain educational attainments need to be fulfilled during basic education. The level of entry requirements is regulated specifically for every occupation.
There is very limited availability of dual vocational education and
training. VET takes place in state/local government training centres
and comprises theoretical and practical instruction. There are also
compulsory periods of practical experience within a company and
specific, practical project work.
Completion of VET confers entitlement to pursue a subject related
course of higher education at a polytechnic (University of Applied Sciences) or a university.
Continuing training qualifications (such as comparable with the master craftsman qualification) may be acquired after 4 years of occupational experience and following a course of continuing vocational
training.
Initial and continuing vocational education and training are based on
state examination regulations.
Higher education courses of study may be pursued at universities or
practically oriented polytechnics (Universities of Applied Sciences).
Universities offer Bachelor and Masters qualifications. The entry requirements are the upper secondary school leaving certificate or a
VET qualification. An entry examination also needs to be passed.
The individual universities themselves set the level of requirements in
the entry examination.
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9.6 The education system in Lithuania

From: Ministry of Education and Science of the Republic of Lithuania, Education in Lithuania, 2010:
http://www.smm.lt/en/docs/Educatiom_2010_taisytas.pdf (May 2013)

Explanation of the Lithuanian education system24
24

Ministry of Education and Science of the Republic of Lithuania, Education in Lithuania, 2010:
http://www.smm.lt/en/docs/Educatiom_2010_taisytas.pdf (May 2013) and Hanseatic Parliament,
Learning from and with one another, 2009.
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Pre-school and
pre-primary education

Primary and
lower secondary
education

Upper secondary
education

Vocational Education and training

Pre-school education is for children aged from rom 1 to 6 years of
age and is voluntary.
re-primary education.
Primary education is provided for one year and it is
provided to 6-year-old (in exceptional cases – five-year-old) children
and is intended to better prepare children for
school entry. Education is free, universally available, but is not compulsory.
School begins at the age of 6 - 7, ten class system for primary and
lower secondary education. The 4-year primary school is followed by
6 years of basic education. If a pupil is successful in the final examination, this concludes with a basic education certificate (the equivalent of the intermediate school leaving certificate in Germany).
Upper secondary education is not compulsory and is usually provided
for two years (forms 11 and 12 in secondary schools and forms 3 and
4 in gymnasiums). Pupils study according to individual education
plans. The programme can include modules of the vocational education programme. Upper secondary education is provided in secondary schools, gymnasiums, and vocational schools.
The vocational education system covers:
1. primary and
2. continuing vocational education and training.
Vocational education and training can be completed in vocational
schools by young people from the age of 14. The training comprises
the imparting of both theoretical and practical knowledge. Four types
of training programme are differentiated.
Type 1
For young people from the age of 14 who have not gained a basic
education leaving certificate which forms the basis of vocational education and training. This framework also affords the opportunity of
gaining the lower secondary school leaving certificate.
Type 2
3-year vocational education and training for those who have gained
the basic education leaving certificate. They acquire a VET qualification (skilled worker status).
Type 3
For those who have passed the upper secondary school leaving certificate, 1 to 2 years of vocational training
Type 4
For those who have passed the upper secondary school leaving certificate, 3 to 4 year course of training comprising higher education
and occupational qualification. Some modules correspond to Bachelor level, and credit for these may be transferred to a later course of
higher education study.
Every year, School Leaving Certificates are awarded to approx. 15
percent of all graduates in the country. In 2009, 5 percent of vocational school graduates entered colleges or universities.
In the academic year 2009-2010, vocational schools numbered 47.9
thousand students, which is the largest number of
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Higher education

students over the past decade. Nevertheless, that is a very small
number of students in comparison with university graduates.
Vocational education and training, however, is still not very popular
amoung young Lithuanians, since it provides only limited knowledge
which is no longer sufficient on the current labour market in the form
is imparted. Many young people wish to obtain more knowledge
about work within the private sector or about self-employment.
Lithuania has academic (universities) and non-academic institutes of
higher education (colleges). Students gain entry via selection procedures which mostly involve consideration being accorded to marks
obtained in the upper secondary school leaving certificate. Higher education is based on the European credit system. The duration of the
course of study leading to the acquisition of a Bachelor degree (basic
higher education study) is 4 years. This can be followed by a one or
two year vocational qualification diploma, such as a teaching qualification or a Master’s degree which in turn can be followed by a doctorate..
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9.7 The education system in Norway

From: Council of Europe, Educational Country Files: http://www.edufile.info/?view=school_systems&topic=topic_general_infos&country=6 (May 2013)
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Explanation of the Norwegian education system25
Pre-school

Primary and
lower secondary
school

Upper secondary
education

Vocational educa-tion and
training

Higher education

25

For children aged up to 5, promotion from the age of 1, care in small
groups by qualified care staff (at higher education level). Attendance
is voluntary.
Compulsory schooling begins at the age of 6 and extends for 10
years.
10-year integrated basic education comprising primary level (classes
1 to 4), middle school (classes 5 to 7) and lower secondary level
(classes 8 to 10) pursued by all pupils. The purpose of this is to afford equal access to knowledge and the basics of education within
the cultural framework system and to learn the basic principles and
values of Norwegian society. Since 1997, new curricula have been in
place stipulating the imparting of Christian and humanistic values and
making Lapp culture a compulsory subject for all.
At upper secondary schools, the upper secondary school leaving certificate may be obtained in three years (class 11 - 13). A good
knowledge of Norwegian is a prerequisite for attendance at this type
of school.

Vocational education and training is included within the remit of further education (upper secondary level) and is normally of 4 years’ duration. The first two years of training are spent at school, whereas in
the specialisation phase (3rd and 4th year of training) practical training takes place in-company. Should insufficient training places be
available, a 3rd school-based year must be provided. The final examination (skilled worker status) remains the same, regardless of
whether the practical training has taken place at school or in-company. 50 % of in-company training time is regarded as such, the
other half being spent in ongoing production, where the apprentice is
already viewed as a normal worker.
It has become easier for pupils who have completed a course of VET
to obtain entrance to a course of study at a university or institute of
higher education. From the 3rd year of vocational school, there is the
opportunity to pursue courses which lead to the upper secondary
school leaving certificate at the end of the 4th year.
A difference is drawn between universities and other institutes of
higher education.
Universities are academically oriented. The changeover to Bachelor
and Masters courses has largely been completed. A Bachelor degree
may be obtained after 3 years of study, a further 2 years leading to a
Masters. This may be followed by a further 3 years to obtain a doctorate. Courses of study in medicine, psychology, veterinary science
and theology form an exception to this, other qualifications being retained.
Courses of study at the other institutes of higher education are
shorter (2 to 4 years) and more vocationally oriented in nature,

Hanseatic Parliament, Learning from and with one another, 2009.
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offering, for example, such courses as teacher training and engineering. Some institutes of higher education offer the opportunity to obtain a Master’s degree, three even having the right to award doctorates.
It is possible to combine courses from universities and other institutes of higher education.

9.8 The education system in Poland

From: Technische Universität Dresden: http://tu-dresden.de/die_tu_dresden/fakultaeten/fakultaet_informatik/smt/dil/ib/laendervergleich/polen/polen (May 2013)

Explanation of the Polish education system26
Pre-school

Primary and lower
secondary school

A child aged 3 to 5 may receive pre-school education, which is not
compulsory, but all six year-old children attend either kindergartens
(przedszkole) or pre-school classes (oddziały
przedszkolne) organized in primary schools as the Ministry of Education introduced one year of obligatory pre-school education starting the school year 2004/05.
Starting in the school year 1999/2000 children between the ages of
7 and 13 attend new primary schools for a period of 6 years. (The
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European Commission, EACEA, Eurydice: http://www.eurydice.org.pl/sites/eurydice.org.pl/files/the_system_2010.pdf (May 2013)
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Upper secondary
education

Vocational Education and training/
Post-secondary
(non-tertiary) level
vocational
education

single continuous 8-year structure ceased to exist in the year 2000).
Education in primary schools is divided into two stages: the first
stage (grades 1 to 3) offering elementary – integrated learning and
the second stage (grades 4 to 6) at which subject teaching is provided. Since 2002, at the end of
the 6-year primary school pupils have to take an external test (set
by external examination commissions and assessed by examiners
selected by these commissions).
All the primary school leavers continue their education in a 3-year
gymnasium, a lower secondary compulsory school.
At the end of this school pupils take a compulsory external examination organized by the regional examination commission.
Gymnasium graduates can continue their education in the following
types of schools:
➢ Basic vocational school with the minimum duration of 2
years and maximum duration of 3 years which leads to obtaining of a diploma confirming vocational qualifications upon
passing of an exams as well as further education in supplementary schools.
➢ 3-year general upper secondary school leading to receipt of
the Matura certificate upon passing of the Matura examination.
➢ 3-year specialized upper secondary school offering education in specializations of general vocational education which
leads to receipt of the Matura certificate upon passing of the
Matura examination.
➢ 4-year technical upper secondary school leading to receipt
of a diploma confirming vocational qualifications upon passing of an examination, and also offering a possibility of receipt of the
Matura certificate upon passing of the Matura examination.
➢ 3-year special schools preparing pupils with SEN for employment leading to receipt of a certificate confirming preparation for employment.
In the 2009/10 school year there were 3 210 post-secondary
schools educating 284 836 people. Entry criteria are ompletion of
upper secondary school or an upper secondary school-leaving certificate (matura). Students usually start their
education in post-secondary schools aged 19 to 21 years, but every
sixth student is over 25. Education in post-secondary schools takes
up to two and a half years. Post-secondary graduates acquire the
qualification of technician or skilled
worker, which they may confirm through an external vocational
exam. The vocational profiles these types of schools offer include
technical sciences, economics and commerce, administration, general services, medical and social
services, agriculture, culture and arts. Every third student graduates
in IT, economics or commerce.
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Higher Education27

The Higher Education Institutions (HEIs) in Poland are divided into
state (public) and private (non-public) institutions. There are two
main categories of higher education institutions: university-type and
non-university institutions.
The higher education institutions run full-time, extramural, evening
and external courses. The full-time courses are defined as the basic
type of studies.
Poland conforms to the guidelines from the Bologna Process in European higher education. The degree system based on the three-cycle structure has been successfully implemented together with the
European Credit Transfer and Accumulation System (ECTS). The
European standard in higher education makes it easier for students
to obtain recognition of their qualifications in other countries.
In 2005 important changes were introduced in higher education in a
new legislative Act (of 27 July 2005), the ‘Law on Higher Education'.
The act legitimised the three-level system of studies, and the higher
education institutions, according to their competence, academic or
vocational. Both types are entitled to provide first and second level
studies as well as uniform master studies; however, vocational
schools cannot offer doctoral studies. First level studies – four-year
engineer programmes or three-year licencjat programmes – are focused on preparing graduates for a particular profession. The essential element of these programmes is 15 weeks of practical training. The graduates from licencjat and engineer studies are entitled
to continue education at supplementary two or two-and-a-half-year
master’s courses.

27

Ministry of Science and Higher Education Poland: http://www.nauka.gov.pl/higher-education/highereducation-system/ (May 2013); European Centre for the Development of Vocational Training –
CEDEFOP: http://www.cedefop.europa.eu/EN/Files/4105_en.pdf (May 2013)
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9.9 The education system in Russia

From: International Centre for Technical and Vocational Education and training: http://www.unevoc.unesco.org/worldtvetdatabase1.php?ct=RUS (May 2013)
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Explanation of the Russian education system28
Pre-school education

Primary and
lower secondary
school

Upper secondary
education

Vocational education

Education usually begins with pre-school before the age of six, although it is not compulsory. Children typically go to kindergartens or
other pre-schools which focus on both intellectual and physical activities. The next step is primary school, which is part of the general education programme.
The 9 years of compulsory schooling are divided into a 4-year primary level, although most children complete this in 3 years, not having commenced school until the age of 7, followed by a 5-year main
secondary level (comparable with lower secondary school in Germany). This so-called basic general education concludes with a final
examination.
Having completed compulsory schooling, about two thirds of pupils
transfer to the 2-year upper secondary level, which leads to university
entrance qualification, in order to complete the so-called full intermediate education. No entrance examination is required here. Upper
secondary education concludes with a final examination and the conferment of the Attestat (upper secondary school leaving certificate).
This upper secondary school leaving certificate is not recognised in
Germany, being accorded equivalence with the intermediate secondary school leaving certificate.
Alongside the conventional schools, there are specialist schools
providing more advanced teaching in individual subjects. In the aftermath of Perestroika, two new types of school came into being, the
humanities oriented upper secondary school and the technically oriented Lyceum. These schools often work closely together with a university and its teaching staff to provide tar-geted preparation for the
transition to higher education.
Within the scope of the school reform, the aim is to establish a uniform state examination to take place at the end of upper sec-ondary
education by the year 2009, the idea also being that this will replace
university entrance examinations. The plan is for a system of profiles
along the lines of subject focuses to run alongside the standardised
examination. The formation of these profiles is intended to afford
more space to pupils’ individual interests and skills and exert a vocational guidance effect in cooperation with institutions outside school
(also including vocational schools and institutes of higher education).
It is further intended to modernise educational programmes within the
framework of a uniform educational standard to apply to the whole of
the Russian Federation. According to the benchmark set by the PISA
study, this will stipulate the state guaranteed minimum competence
requirements to be imparted and may be supplemented in terms of
content in the regions and within individual schools.
Vocational education (nachalnoe professionalnoe obrazovanie) is
aimed at training of skilled workers, usually on the basis of basic general education (9 years). Vocational training for certain occupations
also may be based on secondary (complete) general education.

28

see International Centre for Technical and Vocational Education and training and Hanseatic Parliament, Learning from and with one another, 2009.
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Higher education

Educational programs for persons wishing to take up vocational education after basic general education are different from those offered
to persons who have finished secondary (complete) general education.
3325 vocational education institutions, some of which are private,
with an enrolment of 434 thousand students offered their course programs in 2008. Admission to vocational education institutions normally does not require any entrance examinations.
Vocational education is offered by institutions called Professional
schools (Professionalnoe technicheskoe uchilishche). In these institutions, educational programs are aimed at the acquisition of professional qualifications and mainly cover subjects for professional training. The duration of these educational programs depending on prior
schooling is:
➢ 1 to 3 years, following completion of basic general (9 grades)
education;
➢ 1 to 2 years, following completion of secondary (complete)
general (11 grades) education.
There are three types of basic programs in Professional schools respectively:
After 9-th school grade with duration up to 3 years. After passing the
State final attestation, graduates are awarded Diplomas that give
them the right to exercise a profession (qualified worker). Such a Diploma also entitles its holder to pursue non-university level higher education (if studies are pursued in the same profile, educational programs can be shortened). However this type of vocational education
does not give the right of access to university level higher education.
Vocational education programs offered by education institutions
called Professional lyceum (Professionalnyj litsej). In these institutions, educational programs, in addition to the professional education
component, also include a general education component (educational
program of upper secondary school). After passing the state final attestation, graduates of a Professional lyceum are awarded Diplomas
that not only give them the right to exercise a profession but also to
pass Unified state exam. It is indicated in Diplomas that graduates
have completed secondary (complete) general education.
Vocational education programs following completion of secondary
(complete) general (11 grades) education with duration up to 2 years.
Licensing and accreditation for institutions of nachalnoe professionalnoe obrazovanie are realized only by local authorities in educational
sector. The procedures are more or less the same which applied in
non-university level tertiary education.
There are two kinds of tertiary education in the Russian Federation:
1. non-university level postsecondary professional education (srednee professional'noe obrazovanie) with programs leading to middle
professional qualifications;
2. university level higher education (visshee professional'noe obrazovanie) with programs leading to university degrees.
Around 70 % of those who achieve the upper secondary school leaving certificate opt to go on to higher education studies, the fact that
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this involves a deferment of military service making higher education
studies a particularly attractive option for young men. Since the lowest point in 1993/1994, the number of higher education students has
more than doubled to 5.426 million, the number of students per
10,000 inhabitants having risen by half compared to the 1980’s.
Since the end of the Soviet Union, there have been considerable
changes in the higher education landscape. Many former institutes
have been elevated to the status of a university, and numerous private institutes of higher education have come into being.
State institutes of higher education often conduct very difficult entrance examinations. Failed applicants have the option to pay a fee to
study at state-run or private institutes of higher education. The quota
set by the Ministry of Education of a maximum of 25 % of fee-paying
students per state institute of higher education is being sizeably exceeded, the average figure being approximately 44 %. Just under
11.6 % of students currently at-tend the comparatively extensive private institute of higher education sector, the latter being accorded a
lower level of esteem than the state sector.
Within the scope of the Bologna Process, Bachelor and Masters qualifications are being introduced nationwide and run parallel to the traditional degree qualification.
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9.10 The education system in Sweden

From: Council of Europe, Educational Country Files: http://www.edufile.info/?view=school_systems&topic=topic_general_infos&country=6 (May 2013)
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Explanation of the Swedish education system29
Pree-school

Primary and lower
secondary school

Upper secondary
education

Vocational education and training

29

The pre-school system is intended for children from the age of one
until they start in pre-school class or compulsory school.
In 2009 just over 86 per cent of all children aged one to five were
enrolled in the pre-school system. This meant that more than 466
000 children were attending pre-school.
Compulsory schooling begins at the age of 7. It is possible for children to start school at the age of 6 on parental request.
9-year, largely standardised compulsory schooling is the obligatory
form of schooling at primary level and at lower secondary level.
Compulsory schooling is divided into 3 levels: lower level, intermediate level and upper level. Each level comprises 3 school years.
Only at upper level does a limited amount of differentiation take
place.
The 3-year upper secondary school imparts both general and vocational education. Many upper secondary schools offer special
courses for the acquisition of basic, low-level vocational qualifications. The final certificate represents a higher education entrance
qualification.
Local authorities are obliged to provide training and vocational guidance, a work placement and a certain extent of teaching to young
people between the ages of 16 and 18 who do not apply for a place
at upper secondary school, do not receive a training place within the
apprenticeship system or who do not enter employment. The plan is
to raise the age limit for this to 20 in future.
Vocational education and training largely takes place in full-time
school institutions at upper secondary level. Alongside the study
and vocationally oriented upper secondary schools, there is apprentice training, a combination of teaching in the core subjects offered
at upper secondary school and a practical course of vocational education and training which takes place in-company.
In 1991, Parliament decided on wide-ranging reforms for upper secondary schools, especially with relation to their vocationally related
training courses. Cooperation is being sought between the various
training providers, forms of training and local authorities to improve
training provision and raise quality. The underlying idea is for as
many training providers as possible to be accorded the opportunity
to avail themselves of teaching room and equipment. Since the reform, training provision has been organised along 16 training routes
which are binding for the whole country.
The overall effect of the reform is to increase the integrative character of the upper secondary school through standardisation of duration at 3 years and also standardising the core general education
subjects. In vocational education and training, some practical parts
of training have been relocated to the companies. It is planned that
the respective vocational practical components will constitute at
least 15 % of training taking place within the pre-vocational training
routes.

Hanseatic Parliament, Learning from and with one another, 2009.
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Higher education

Higher education study is possible at universities and institutes of
higher education. Alongside the possibility of a first degree course
of study of up to 4 ½ years’ duration and a doctorate building upon
a first degree course of at least 2 years, many institutes of higher
edu-cation offer short courses, some of which have previously been
taught as special courses at upper secondary schools and have
been upgraded in terms of organisation by their relocation to the
field of higher education.
Those finishing upper secondary school with sufficient knowledge of
Swedish and English and those aged over 25 who are in employment and have at least 5 years of occupational activity and have
knowledge of English at upper secondary school level are entitled to
apply for a higher education place.
Universities are in general public and public universities are always
free of charge. Most private schools for higher education are also
free of charge (if they charge tuition fees they lose their governmental funding).
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9.11 The education system in Belarus

From: Unesco World Data on Education, 7th edition, 2010/11: http://www.ibe.unesco.org/fileadmin/user_upload/Publications/WDE/2010/pdf-versions/Belarus.pdf (May 2013)
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The Explanation of the Belarusian education system30
Pre-school education

Primary school

General secondary
education31

Preschool education caters to children from birth to less than 3
years of age (nurseries) and in the age group 3-6/7 years (kindergartens). There are public and private alternative preschool establishments
(nurseries, kindergartens, kindergarten-nurseries and play groups,
family-type children’s establishments and boarding homes
of various kinds) using different types of programmes.
The reformed elementary school, oriented towards school entry at
age 6, provides a four-year programme including the preparatory
year (in accordance with the reform of schools of general education
introduced in 1996). The first year syllabus can be taught either in
the elementary school or in kindergarten. General secondary education is organized into three levels: elementary education, or the
first level of general secondary education, lasting four years (including the preparatory year on the basis of the 1996 reform); basic secondary education, covering five years; and complete general secondary education (grades 10 and 11/12). Elementary education is
compulsory.
According to the Ministry of Education, there were 3,516 educational institutions in Belarus in 2011. Of these, 2,265 (64.4%) were
in rural areas, and 1,251 (35.6%) in urban areas. A total of 940,360
students are enrolled in educational institutions, of which 220,158
students (23.4%) are in rural areas, and 720,202 students (76.6%)
in cities.
In 2008, the authorities stopped the transition to the 12-year schooling system and restored the eleven-year education system. AntiWestern rhetoric of this new reform policy has only served to hide
the policy of reducing educational costs by at least $ 150 billion per
year. The quality of education and its accessibility has suffered due
to the economic crisis. Parents often pay substantial fees to pay for
tutoring in subjects which will be attended by young people in a centralized testing. Since 2004, admission to universities has been
based on the results of the centralized testing. However, test results
show a consistently low level of applicants.

Vocational education

Belarus is one of the few European countries that does not use international assessment systems – TIMSS and PISA (Program for
International Student Assessment) to assess students’ progress.
Vocational Technical Education (elementary vocational training)
Currently there are 219 institutions of this type in the country, offering 102 courses to over 100,000 students. During 2006–2010,
236,000 skilled workers were trained at vocational education institutions to work in the economy and the social sphere. However, staff
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Unesco, World Data on Education, 7th edition, 2010/11 2010/2011:
http://www.ibe.unesco.org/fileadmin/user_upload/Publications/WDE/2010/pdf-versions/Belarus.pdf
(May 2013)
31 Belarus in Focus 2012, Structure of the education system: http://belarusforjournalists.info/page_structure_of_the_education_system (May 2013)
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training in this system does not meet the needs of the labour market.
Secondary Vocational Education (secondary vocational education)
The economy and social sphere employs more than 900,000 workers with secondary vocational education (23% of the total working
population).
Today Belarus has 121 state-owned secondary vocational education institutions and 11 privately owned institutions. There are
167,600 students at secondary vocational education institutions.
Higher Education (higher vocational education)
Belarus remains the only European country outside the European
Higher Education Area due to its gross suppression of academic
freedom, institutional autonomy and the lack of public participation
in higher education. Belarusian universities are bureaucratic systems with centralized management. Principals appointed and dismissed by the President or a minister are not accountable to any
collective self-governing bodies of universities.
A gradual transition to the Bologna process in higher education has
just begun. The Soviet system has been replaced by a two-stage
system “specialist – a kind of baccalaureate (4 years) and Masters
(1-2 years)”.
Currently, there are 45 public and 10 private higher education institutions in Belarus. The number of private colleges is steadily declining and is discriminated against by the government. Students are
offered 438 first stage specialties, and 192 second-stage specialties. Between1990 and 2010, the number of students increased
from 188,600 to 442,900. Today there are 467 students per 10,000
of the population. This rise has been achieved by reducing the number of publicly funded places in universities and increasing the
share of paid education by two thirds32.
Vocational education and training is open to those who have completed lower or upper secondary education as well as to persons
who are in possession of practical occupational experience. VET
mainly takes place in the form of courses provided by the state employment agency, training in the workplace also being possible. Duration of training depends on prior learning. Those who have completed upper secondary education complete VET in one year,
whereas others take 3 years. The curriculum comprises general education, vocational and occupation-specific subjects and practical
training. Multiple qualifications are on the increase, 43 % of those
completing training in 1996 doing so with a double qualification.
The National Ministry of Education and sectoral and regional ministries are responsible for vocational education and training. The competences of the Ministry of Labour are limited to continuing training.
VET is wholly state funded.
32

Belarus in Focus 2012, Structure of the education system: http://belarusforjournalists.info/page_structure_of_the_education_system (May 2013)
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Higher education

Higher VET may be acquired at higher vocational schools, polytechnics and colleges. In terms of level, this qualification lies between a skilled worker and an engineer and confers the entitle-ment
to commence a higher education course of study. Higher technical
colleges conclude with a qualification at B.A. level.
Problems are the obsolete technical equipment at many learning
venues, the lack of cooperation with universities and the difficulty in
finding a job experienced by those completing VET.
Upon passing an entrance examination, higher education courses
of study may be commenced free of charge at state-run colleges
and universities.
The following qualifications may be obtained: degree and Bachelor
(after 4 to 5 years), using a B.A. as a basis for proceeding to a Masters (1 to 2 years) and subsequently a doctorate (minimum of 3
years). Graduates of state universities are allocated a compul-sory
job by the state for a period of two years, an alternative being paying a fee to study at state or private educational institutions.

10. Synopsis of the educational systems33
The different cultures, educational systems and achievements of the various States of the Baltic Sea Region provide an excellent basis for learning from one another and with one another.
The major concern is to promote this, to identify points for further development in the educational policy and develop proposals regarding the specific development and quality of education in the Baltic Sea Region. The focus of the considerations lies in the areas of the general
and vocational education; university education is subsidiary and included particularly as regards the transitions and regulatory requirements.
General education
Kindergartens exist in all the countries of the Baltic Sea Region – with significant differences
in the levels of care. They are open form children from 3 to 6 or 7 years of age (depending on
the starting age), attendance is voluntary.
Conclusions: Learning begins at a very early age; kindergartens should be understood not as
mere storage sites, but as early learning and development while playing.
Preschools exist in almost all countries, mostly they are meant for children of the last year
before starting school. An exception is Estonia in which 3-7-year-olds attend preschools. In
principle, the preschool attendance is voluntary. A compulsory preschool attendance exists in
Latvia (for 5-6-year-olds) and in Poland in the form or the so-called zero classes, which are
attended by 6-year olds who learn the basic skills in reading, writing and arithmetic.
Conclusions: A mandatory 1-year pre-school (from 5 years) is desirable.

33

Hanse-Parlament, Baltic Sea Academy (Juli 2011): Agenda 2020: Educational Policy Strategies and
Objectives for the Baltic Sea Region: http://www.bsr-quick.eu/resources/Education+Baltic+Sea+Region.pdf (May 2013)
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The compulsory education in the Baltic States is between 9 and 10 years. It begins with the
enrolment (6- or 7-year-olds). Only in Denmark there is no compulsory school attendance but
the compulsory education. This allows for the attendance of the so-called free schools.
In Scandinavian countries there is an explicit guarantee of a further education after compulsory
schooling. This law applies in Sweden in terms of a further 3-year education (until 18 years of
age); an extension till 20 years of age is planned. In Germany and in Russia compulsory
(school or vocational school) attendance applies until 18 years of age.
Conclusions: As regards the compulsory school attendance, the general educational law provides for the age of up to 18 years.
The middle school education (primary or secondary school) is in all countries between 9 and
10 years.
There are significant differences in the distribution of school time. In the Scandinavian States
of Denmark, Finland, Norway and Sweden there is 9-year basic education that is uniform and
without distinctions for all children. Only in Sweden there are slight differentiations concerning
the last 3 years.
In other countries within the 9- or 10-year basic education there is a clearer distinction between
primary, secondary and middle school. The primary school in Poland encompasses 6 years.
In Germany, Lithuania, Russia and Belarus, the primary school attendance is much shorter
with a period of 4 years. In these countries primary school is followed by middle school education in many various forms. In Germany there is a choice between high school, junior school,
secondary school and grammar school. In Poland the 6-year primary school is followed by a
3-year middle school. In Russia and Belarus it is followed by 5-year and 6-year middle school,
which despite the formal separation of basic and intermediate levels, is mostly located in one
school.
The biggest difference between the school systems are the integrated and selective approaches. In the integrated school system all 9- to 10-year students undergo school education
(mostly referred to as basic education). In selective school systems, division of students takes
place after the primary school. The former type of school can be found mainly in the Scandinavian countries, the latter is particularly pronounced in Germany.
Conclusions: The selective system is expected to be better targeted and specific strengths will
be supported, though actually the promotion of individual strengths may only be a small-scale
experience. In some countries there is an impression that all people should learn by means of
the same methods. It results in strong uniformity. In selective education systems everything is
strongly divided and marginalised. However, the targeted elite promotion and sustainable support of weaker students is rather limited. Nowadays, in particular Baltic States up to 20 per
cent of school graduates are incapable of undergoing vocational training. They are excluded
and have no chance for their whole life. However, each person has at least one strong point
which can give them a good chance if it is supported within the framework of education and
encouraged in the economy, can be put in the right place.
Individual support will be primarily determined by an appropriate education and appear in principle in all schools (with and without selection). Small and medium-sized enterprises demand
from general education no narrow economic focus, no general vocational orientation, but the
preparation for life in general. The graduates must have mastered the basic cultural techniques
such as reading, writing and arithmetic well and they must have personal-social skills such as
readiness to learn, openness, cooperation and motivation. But these skills and characteristics
are needed not only in the economy but also they are generally required for mastering life. The
acquisition of personal-social skills and learning from one another in integrated school systems
is generally possible.
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The secondary stage encompasses 2-3 years in all the Baltic States. In many countries there
is a choice between general and vocational secondary schools, for example in Denmark, Germany, Poland and Finland. In Sweden the elements of vocational training are provided in all
types of high schools to a varying extent. In the Baltic States, Russia and Belarus there are
only general education schools, in which, however, an occupation-based focus of education is
possible.
In the Baltic Sea countries, the secondary stage, high school is completed with the diploma
entitling to a university degree; in different countries also complementary or additional entrance
exams for studies are needed.
Conclusions: The various forms of pedagogy and content taught are much more important
than the different school structures. Educational systems are often excessively intellectualised
and become too heavy. In many areas, they only support certain unilateral ability and threaten
to become a special institution which fails to educate young people in a holistic and supportive
way. The general character of vocational education has to be compared to the one-sided ideal
of education. Even in the general educational the intellectual, musical and manual skills are
taught to the same extent. The introduction of technology education, learning in the practical
action and a holistic education is essential. Education must include all the senses. If this prerequisite is not met, there can be no real learning.
For the students and for their future career, it is advantageous when vocational elements are
taught in secondary schools. In this way, interest in choosing a career can be increased also
in the case of high school graduates and the learning of a profession also becomes attractive.
A polytechnic focus in general education is the best approach to encourage all the young people and the people of all abilities.
Vocational education
The training duration is between 2 and 4 years. In almost all the Baltic Sea States training
takes place at full-time schools. Practical elements are acquired by means of vocational practice, project works and training workshops. An exception is the dual training in Germany (about
60 per cent of vocational training courses are conducted in this way). In this case the apprentice training contract needs to be made with one or more companies; the theory can be obtained in an external state vocational school. In Denmark and Norway, there is a mixed form
and the basic training is conducted at a vocational school, and then main training takes place
in enterprises. If in Germany, Denmark and Norway not enough training places are available,
also here vocational training is conducted at schools with integrated practice internships. In
Poland, apart from the school education, also a dual course is possible; it was introduced,
however few students actually take it into account.
Sweden, at least 15 per cent of the training has to be acquired in companies; an increase of
this share to 20 per cent is being discussed.
Conclusions: A significant expansion of the practical training periods in companies, a further
improvement of the theoretical teaching, and better coordination between practical and theoretical training seem to improve the quality and increase the attractiveness of training which is
particularly important.
Majority of the countries have no entry requirements for vocational training. Some states, however, differ in this respect: In Estonia a high school diploma is needed to pursue vocational
education. In Finland job-related requirements concerning the acquired qualifications are set
for each profession at different levels.
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Conclusions: The introduction of uniform access conditions in the Baltic Sea Region which
would be profession-specific should be examined.
In some countries, courses are offered at different levels (e.g. in Latvia and Lithuania). The
lowest level is open to young people without qualifications, with duration of 1 - 2 years and
provides simple professional qualifications. The middle level encompasses 2 - 3 years and
provides practical and theoretical qualifications. The upper level provides advanced skills for
stronger students (e.g. for high-school graduates). In Denmark and Sweden there is a guarantee that each person can obtain vocational education regardless of their previous education.
Conclusions: In particular, the crafts are destined to train young people with learning difficulties. They are willing and committed to this social problem. But craft businesses may not be
the sole specialist for the training and integration of weaker students. Crafts need also the best
students to a large and still increasing extent. The creation of differentiated training courses
with different entry requirements and different levels of training in an open, transparent system
is a priority for targeted development of professional training.
The educational systems of Russia and Belarus are in the course of a transition process. With
the collapse of the Soviet Union, the previously existing structures and the close co-operation
with the large companies is falling apart. Outdated curricula and equipment contribute to the
loss of prestige and the level of vocational education. Russia has shown great interest in the
dual system and works on the reform of the professional training, together with German partners. However, social partnerships are created gradually. In Belarus, vocational training takes
place in public schools on a full-time basis.
Conclusions: As part of the Russian and Belarusian reform process, an intensive learning from
the experiences of other the Baltic Sea States is possible and appropriate. The provision of
information, exchange of experiences, development of partnerships and other support is suitable in a way that is also within the interest of the other the Baltic States. The cooperation in
education also promotes sustainable economic cooperation.
In most countries of the Baltic Sea vocational training with a recognised qualification examination on the basis of state examination regulations will be terminated. The entitlement to pursue
technically-oriented courses of study is connected with it especially in Denmark, Latvia and
pronounced in particular in Finland. In Sweden such a university entitlement is valid for employees being at least 25 years old and having 5 years of professional experience. In exceptional cases (e.g. Estonia) vocational training is completed with a certificate of completion
which is not a formal qualification.
Conclusions: In all the Baltic countries, vocational training should be completed with formal
degree examinations, which are based on comparable standards and mutual recognition. The
right of ruling the vocational education as well as all intermediate and final examinations should
be transferred as sovereign tasks to the chambers in all Baltic Sea states. Due to its closeness
to the enterprises the economic self-administration can perform these tasks in a more proper
and cost-efficient way. An appreciation of the professional education with strong gender equality in higher general qualifications and a higher permeability is needed between vocational
education and studies.
In the majority of the Baltic countries, training has lost much of its attractiveness; too low levels,
poor quality and limited practical skills and experience are the subject of complaints. For example in Poland only around 11 per cent of school graduated decided to pursue vocational
training. In some countries (e.g. in Germany and the Scandinavian countries), efforts are intense in order to improve the situation. In Sweden the vocational schools are located exclusively on the upper secondary level. In addition to the appreciation, the vocational training and

This project is co-funded by the European Union
80

Further Vocational Training in Energy Service Technicians
(VESTE)
quality improvement of the theoretical instruction in particular, expansion and optimisation of
practical training is pursued.
Conclusions: A major problem in all the Baltic States is the declining popularity of vocational
education. For young people it is desirable to go to high school and pursue university education. Demographic trends exacerbate this problem. Craft businesses are especially affected in
this case. Young people prefer a course of study or training in other sectors in the so-called
"white collar" occupations. Any increase in the attractiveness and quality improvement of professional education are the overriding tasks for the promotion of crafts and SMEs within the
Baltic Sea Region.
There are very differentiated systems within the framework of vocational training. In Germany,
vocational training is not regulated predominantly by the state. The organisation of training and
acceptance tests are is principal task of the economic self-government (chambers). In most
States there are public or private systems with vocationally-oriented higher educational institutions like vocational schools, technical schools, technical universities and colleges, which
offer higher professional qualifications and include more or less smooth transitions to universities and colleges.
Conclusions: Vocational training should in the first place be the responsibility of the business
and economic authorities and it should be regulated by the state in a very limited way. Very
important, however, are the quality improvements, greater transparency, smooth transition to
general education and study, as well as mutual recognition of qualifications based on comparable standards. The work of the EU on the creation of a European education system within
the Baltic Sea Region with the European Qualifications Framework (EQF) and Credit System
(ECVET) could be a good basis for the creation of innovative, non-bureaucratic systems with
high quality.
In most of the Baltic Sea States within the framework of the pronounced harmonisation of
European educational systems, the introduction of Bachelor and Master Degrees is already at
an advanced stage. The Bachelor can be obtained only 3-4 years of studies; on the basis of it,
a 1-2-year scientific study takes place, which is completed with a Master's degree. In addition
to this, promotion is also possible.
In a number of countries already the completed high-school education is an entitlement to enrol
for studies at a university or college. In some States (e.g. Denmark, Germany, Finland, Latvia
and Sweden) the system is more permeable, it focuses on the universities and colleges, as
well as individuals with specific professional training or further education or vocational qualifications with several years of professional experience.
In Finland, Russia and Belarus the universities conduct entrance examinations. In the case of
failing these exams, there is, however, still the possibility to study in Russia and Belarus but it
is necessary to pay a tuition fee.
In some countries it is possible to apply to a non-scientific university or academy after graduating a vocational school. However, these are not university or college studies with recognised
academic qualifications, but training courses which are situated between vocational training
and studies.
Conclusions: In connection with the far-reaching reforms under the Bologna process and the
widespread introduction of the Bachelor and Master's degrees, Bachelor courses should be
much more practice-oriented and offered as a dual system.
The vocational further education with high permeability and flexible transitions for the study will
gain an increasing importance and needs to be established as a separate training area. Also
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here the Baltic Sea Region can perform the pioneering role with its innovative and businessrelated concepts.

11. Objectives and Strategies in the Educational Policy in the Baltic
Sea Region34
Lack of improvement and lack of reforms in education need to be often excused with the scarcity of public funds. These "cheap" excuses and defensive attitudes are the result of misplaced
priorities, lack of creativity and far-reaching reform of incapacity. On the one hand, educational
investments must enjoy a top priority especially in the Baltic Sea Region, only then can they
bring the best interest. On the other hand, comprehensive reforms have not necessarily lead
to higher spending. The higher than average per capita expenditure on general education in
some countries (e.g. in Germany) by no means leads to the best educational outcomes. Moreover, the fall in the number of students also opens a new room for savings in the area of
education.
The current educational system is in a number of countries strongly focused on direct recoverability. It lacks many individual grants and elite education as well as a comprehensive training
for all mental, manual and social skills. The education system and also the economy run the
risk that the systems will lay off their children and more and more people will not be able to
meet the requirements due to the uniformity or leaving existing skills unused and eventually
often outsourced. Similarly, the learning skills of stronger learners within the framework of the
pronounced elite education experience need to be promoted. In principle, the man should not
necessarily adapt to the existing systems. The systems have again become more suitable for
a human and understand that every person is a unique creation, and as such deserve promotion and appreciation.
The education sector is often discussed primarily within the framework of structural reforms.
Certainly, new educational structures are necessary, but used alone they can bring very little
results. But the creation of new structures cannot bring lasting improvement if not preceded by
far-reaching cultural reforms. For further development of the cultures almost inevitably, new
structures need to be developed.

Early childhood education
The educational policy must focus much more on the children under six. Learning begins at a
very early age and it is primarily the central role in the family. All family members, especially
the grandparents, should be intensively integrated in a way that adults learn together with the
children, e.g. languages. A considerable part of the family is increasingly unable to meet this
development order. The deficiencies at home are forwarded to schools which can barely cope
with or compensate these issues. Finally, within the framework of vocational education, enterprises become a repair workshop for families and schools and are less and less ready to meet
the changing requirements and increasing cost pressure.
Families need to be strengthened with all the power in all policy areas.
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This includes the rediscovery of extended families and the strengthening of the three-generation-families. The development of recent years has resulted in nuclear families. In the three
generation family the grandparents take over the educational responsibilities and relieve the
parents particularly on weekdays. In addition, the development of family-like structures and
forms of cooperation among not related persons should be supported. The widespread introduction of full-time care ensures that both parents can continue with their career. This will have
a positive impact on the declining birth rate, since childlessness is often the choice between
family and professional life and in the case of two earners also the financial base is secured.
Among Scandinavian countries this model is implemented largely in Denmark and it is possible
for all children over one year to attend day care centres.
At kindergartens and schools as a platform for exchange of experiences among each other as
well as educators and for further development should be created in the form of a parents- and
family- school.
A sufficient number of nurseries and kindergartens is required which do not perceive themselves as mere storage sites, but as early learning and development while playing. Carefree
play of the children decides on the future. Playing is for children a serious process which provides pleasure. Also, learning - regardless of the age - should bring joy and make children
hungry and not full, has to open instead of closing, awaken curiosity, and provide impulse for
continuation, so that all the former students finally find out in their life that there were things of
which their teachers had no idea.
The ability of learning by playing needs to be used more actively. Early access to foreign languages is ensured through the introduction of bilingual kindergartens. This simplifies learning
further languages and is significant for future close cooperation in the Baltic Sea Region. The
highest priority should also embrace the early promotion of languages especially among children whose mother tongue is different, so that language barriers are broken down before the
school admission.
An obligatory one-year preschool with smooth transitions into the school system according the
linguistic abilities and the standard reached by each individual should be introduced. It would
ensure that children from disadvantaged families are supported in early learning and social
behaviour. Further, it leads to the situation in which children which have a different mother
tongue can master the language of the country before going to school.
The best and best-paid teachers, small group sizes and most attention will be required by the
very young and not the older age groups.

School education
Schools should not be an isolated place of learning that is not intensively involved in the social,
economic and social environment. The school must be strongly interwoven in decentralised
structures, to be a central point of daily life for everyone, sponsorships with companies that
include master craftsmen and trainers from the enterprises in the teaching course.
Individual schools and individual teachers in those schools must have a high degree of independence and personal responsibility. On the basis of the total budget, the schools can decide
themselves to a considerable extent on the use of their resources. The teaching staff may not
be chosen and imposed by superior institutions. The Schools themselves need to decide on
the recruitment and dismissal of teachers. Temporary employment contracts for teachers might
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be appropriate and gives rise to being aimed at a more intensive exchange between activities
at school and in the economy. A performance-based remuneration should be granted.
Teachers are entrusted with the most important thing that a society can have, namely children.
Teachers need support, respect and appreciation, and they earn trust. They have the freedom
and responsibility to promote children's development and enforcement of their development.
A new pedagogical approach is necessary that requires new qualification of teachers. Education is a development- and qualification- task and includes the responsibility of education.
Teachers are exemplary trainer, which train the pupils, but simultaneously learn from the pupils. Transferred knowledge become quickly obsolete. This and the continuing development of
pedagogics demand for an intensive further education of teacher.
The training which provides teachers needs to be further developed. A holistic education that
is created individually and encourages each student according to his personal abilities and
talents is required. This requires in particular the need to have distinct diagnostic competence
of teachers in order to find out the individual strengths of students and what individual performance objectives can be pursued. These pedagogical elements need to be encompassed with
teacher training in a strengthened form and lead to further education. In order to appeal to all
senses of students, it is also vital to supply teachers with artistic and manual skills. Every
teacher should demonstrate the professional training he or she obtains, which has the form of
a dual degree in no way leading to longer training and academic studies.
The school should not give increasingly specialised knowledge, in the case of which growing
material abundance requires more feedback. It is important to learn how to learn, how to promote individual strengths and thus strengthen confidence. Schools must prepare young people
for life, not to a specific occupation. Polytechnic orientations should enable learning through
the productive activity, entrepreneurship, independence and promote students' personal responsibility.
The mediation of a broad base of knowledge should be prioritised. A specialisation can be
taught at secondary schools, studies and during vocational training. The decisive factor is a
good mastery of basic cultural techniques: languages, writing, arithmetic, and reading. In addition to the intellectual skills also artistic and manual skills need to be supported. The language
is not only the native language, learning at least two foreign languages should be compulsory.
They should not teach as an "isolated" subject but rather as language teaching, such as mathematics instruction in English. In addition to the English language, a language from the Baltic
Sea Region should be learnt. Enhanced establishment of bilingual schools, especially in border
areas, allows attending school in the neighbouring country. Along with an expansion of the
student exchange between the Baltic States, the regional identity will be strengthened and it
will provide the basis for future close cooperation.
General educational school system needs to promote particular personal-social skills. For this
purpose hardly specific subjects are required, but education and learning develop these skills
and qualities naturally. Students, who learn in the class together and from each other experience different strengths and weaknesses, develop tolerance, respect and cooperation skills.
Individually applied education with specific learning objectives and steps also promotes selfconfidence, trust in each other as well as a sense of achievement and motivation. Independent
learning in practical action and the required separation in different groups of people promote
independence, communication skills, placing in the overall context and mediation of meaning.
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Through project and group work, students can practice problem solving in a team and are
trained in the autonomous learning. Besides the academic achievements by the end of basic
education, social behaviour will be evaluated.
School/training shall be mandatory until 18 years of age. Following the basic education, all
young people shall attend a secondary school or participate in a professional training. School
education should not exclude anyone. The high proportion school leavers with no qualifications
must be reduced without necessarily reducing level of individual remedial education. The Baltic
Sea-wide uniform quality and minimum standards concerning the description of what should
be mastered in which class, skills are developed and tested by independent and impartial institutions. This test results should not be used as an evidence for the student or the exclusion
criteria, but they should give teachers guidance about where they stand with their students,
while encouraging competition between schools as well as the need to focus on the best and
schools learning from one another.
School structures play a secondary role, also in a structured educational system good results
can be achieved with the highest permeability. Long learning together is not a prerequisite for
good school education, but it facilitates, however, the mediation of personal-social skills of
stronger learners and promotes sustainable integration. The success in most of the Baltic Sea
States suggests rather that mutual learning should be pursued as long as possible.
All-day schools should be the norm. This could be done in different models, for example, after
the regular lessons from 12.30 till 14.00 o’clock afternoon leisure time with common meal and
leisure activities and from 14.00 till 16.00 o’clock homework supervision and leisure activities,
which could have the character of a game, crafts, sports, music or culture and would help to
discover personal interests of children, their talents and abilities.35
The liberty of parents and teenagers to choose a certain type of school, a certain professional
training or a specific field of study is an important asset. Children should not be robbed of their
childhood. Parents must avoid determining the day’s schedule of their children. Children need
enough free space for self-organization, personal discovery of the world, their own individual
adventures and gaining experiences. It may not lead to a situation in which children and young
people due to a false ambition or misjudgements in the forms of education and courses of
study are pressed to do something every day that is unwelcome and unloved by them. Such
young people will continuously collect only negative experiences and failures, lose trust and it
would be very difficult for them to integrate in the professional life.
With all due respect for freedom to choose skills, also individual strengths, potential and progress in learning the crossings into further education have a decisive influence. In any case,
the choice requires very intensive advice from parents and young people. The overall opening
and permeability of the educational system is needed so that everyone can reach their personal potential in accordance with each degree in several ways. Detours will then lead to the
optimal way according the individual possibilities and not to losing time. In this way detours
increase the knowledge of the area.
For the crossings into a further training course the following conditions should be applied:
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Transition from Kindergarten/preschool to the elementary school: Test on command of
the native language and the individual level of development.
Transition from the elementary school to secondary school: Individual schools should
determine a level ofentrance requirement which needs to be achieved in the elementary school
(or in the middle school) as a minimum. The respective minimum levels can be set individually
by different schools.
Transition from the school to vocational education: For each profession different levels of
achievement and eligibility criteria should be specified, which with the help of competence
assessment method and potential analysis would be the basis for the career guidance of students.
Admission to university education: Each admission to university education (whether on the
basis of the high school diploma or other rights) should necessarily be dependent on mandatory entrance examination. The level of requirements in the test should be determined by each
college/university individually.

Vocational training
Within the framework of school education it is still necessary to provide students with comprehensive information concerning the possibilities of vocational training, particular professions,
requirements and future opportunities. Close contact with companies and institutions of economic self-management, presentations of companies, masters and trainers facilitate the information and identification process. Repeated internships and experience in entrepreneurial
skills should be mandatory for all students.
The guidance requires significant intensification. This should be addressed not only in formal
entry requirements and conditions such as school degree and grades. More important is the
development of job-specific competency profiles, which are then compared with the carefully
determined individual skills of each young person. Also a careful consultation and preparation
for vocational training must achieve a significant reduction of too high ratios of exchanges and
dropouts in professional training.
Different levels of performance and eligibility criteria should be set for the whole Baltic Sea
Region as a basis for individual competence assessment and analysis of potential and then
approved to be transparent. These criteria help trainers and trainees, and the companies to
get employees who are ready for the performance of the task and develop a sense of achievement in the case of young people who can be thus motivated for further work. The high number
of dropouts and the risk of dead-end jobs will be significantly reduced. Vocational training must
adequately take into account individual skills and capabilities and require extensive differentiation. Through the introduction of different levels, young people from different educational
backgrounds, with different competences and learning progress can have an opportunity to
obtain education which matches their specific skills:
Level 1: Specific vocational training for weaker learners for a period of 2 years, enabling focused and practical learning, will be completed with an independent recognised qualification.
Level 2: Middle vocational training courses with the mediation of theory and practice for a
period of 3 years and a recognised qualification as a skilled worker or journeyman.
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Level 3: Advanced vocational training courses for the study of skills with a duration of 3 - 3,5
years, which provide additional qualifications or training preferable in the initial training and
which will be completed with recognised degrees above the present trade or journeyman's
examination.
With such a differentiated system of professional training, high permeability is needed. Each
graduate at a lower level needs to have an unlimited possibility to reach a higher level, according to their progress in learning and actual achievements; taking into account already completed parts of the training. And vice versa, there should be an exchange of courses of a higher
level to a lower level courses taking into account the already covered training periods.
In an open and transparent system gradual learning according to individual skills and potential
is realized in every respect. Depending on the learning achievements and developments, each
individual can achieve in principle the completion of education and training, although in different ways.
Also in vocational training every young person deserves a second chance. This requires specific actions of preparation and promotion which need to be developed and implemented in
close co-operation with enterprises, inter-company training workshops and vocational schools.
Vocational training should preferably ensue in the dual system which combines practical training in the enterprises with accompanying theoretical courses in vocational schools and ends
with a recognised vocational education degree. For school-based vocational training, practical
learning activities under field conditions and corporate learning times should include at least
50% of the total training time. The mediation of theory should be possible alongside the practical training. In the case of larger theoretical issues which require related presentation, longer
teaching blocks can be chosen to provide theoretical training to a certain extent.
The teaching of the theory (vocational schools) and practice (companies) requires close coordination and integration. Vocational schools also in this case have to prove that they have a
very high degree of responsibility and flexibility and the content as well as the presentation
forms (block or day classes, block lengths, project work, etc.) should be designed in a way
specific for a given profession and in cooperation with enterprises. Vocational schools should
be supported with financing from public funds of the economic self-government; in doing so,
intensive contacts to enterprises will be made resulting in cost-reduction and concurrent increase of quality. If a sponsorship of vocational schools by economic self-administration is not
feasible, enterprises or their representatives of the economic self-governance have at least to
be involved in an instrumental way in the design and implementation of the tasks of vocational
schools.
Vocational education must qualify for the future requirements of employment. The superiority
of the dual system is based – among others – on the fact that large parts of the education take
place in the enterprises. Thus, there is a permanent orientation towards the actual and future
economic challenges. Accordingly, school-based vocational training requires intensive contacts with enterprises. The teachers in vocational schools must cooperate intensively with the
industry and should do internships in enterprises on a regular basis as well as realise intensive
further education.
An internship abroad already during the studies needs to be further supported. In addition to
the general broadening of international experience, gathered intercultural competence is
strengthened, contacts are made and work methods and practices are learned abroad. Parts
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of the training acquired abroad and the periods of learning must be fully recognised for the
vocational training in their home country.
The vocational qualifications of all the three levels must be proven in national examinations.
On this basis, the system of professional training and the examinations will be transferred in
the entire Baltic Sea area, just as a sovereign function of the chambers as responsible institution for vocational education. The acquired qualifications require mutual recognition in the Baltic States.
For this purpose, the development of the European Qualifications Framework (EQF) and a
European system of credit points is conducted.36 These approaches are based on transparency and mutual trust. The focus is the qualifications of skills of stronger learners and learning
outcomes. In the implementation it is particularly important to provide non-bureaucratic systems, which would document acquired skills and competencies by certificates of the international recognition and equality, encourage continuous learning, facilitate education and activities abroad and to motivate as well as facilitate the enterprises which are liable for their personnel decisions, provide information and transparency. The chambers in the Baltic Sea Region can - on the basis of a stable trust - perform the implementation of unbureaucratic systems
and a full introduction of a pioneering role and so reach innovation projections.
Not only the formal learning and knowledge, but also informal learning and skills of stronger
learners acquired during training are crucial for a high level of qualification. They should therefore be documented in certificates, as well as assessments of enterprises and self-assessments. The Euro-Pass constitutes an orientation basis, which encompasses personal skills,
competencies and recognised qualifications, it can be completed on the basis of the demand
and should receive intensive support from the partners from the Baltic Sea Region.
The measures outlined above can also serve to enhance and increased attractiveness of the
vocational education. In order to achieve these objectives complete outstanding permeability
between vocational and higher education with a recognition of competencies acquired earlier
is needed. A Vocational degree including professional activity of 2 - 3 years should entitle to
higher university education in all the Baltic States.
Furthermore, all measures of quality improvement and assurance taken in the professional
training and comprehensive information and image campaigns need to be conducted. In this
context, it is also necessary to highlight and clarify the immense nature of general education
and vocational training, which demonstrates that particularly within vocational education a new
elite of responsibility will be created and an elite promotion of achievement of all sorts of educational attainments and professional activities needs to be implemented.
Young people and their parents must be aware that facing the large and increasing proportion
of university graduates professionals and managers who have completed vocational training
as the most limited factor and therefore in comparison to many academic degrees they have
the best future prospects. However, vocational training may not lead to dead ends, but must
be justified in an open and totally transparent system of continuous further education and university qualifications.
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Vocational further education and studies
Vocational training does not require government regulation and should be primarily the responsibility of the industry and its local administration. Employers and employees need to recognise
much greater extent of the high and growing importance of training and heavily invest in it. In
this context, new models of burden sharing should be developed, in which for example the
enterprises bear the cost of the training and the employees can have their leisure time.
However, in general vocational training requires intensive professional development and in
particular some improvements. This includes various approaches, for example:
✓ Systematic development of certified training modules that can be combined and
lead to accredited training qualifications.
✓ Creation of training professions and professional development of horizontal career paths.
✓ Establishment of equality of educational pathways and degrees of vocational,
general and university education.
✓ Full permeability and enhanced links between vocational education, further
training and general education, and in particular university education. Vocational training needs to be taken into account in relevant disciplines of study.
✓ Promotion of international exchange, implementation of professional activities
and training abroad, while making the greatest possible transparency of the acquired skills.
✓ International recognition or equivalence of further education qualifications in the
context of non-bureaucratic systems.
According to the regulation in Germany, the chambers in all Baltic Sea countries should maintain the authority of sovereign functions. The chambers should be able to issue official examination regulations with recognised degrees of further education programmes (so called Chamber examination). Solely the chambers should be responsible for the examinations in further
education programmes.
The Qualification for Master Craftsmen has proved to be very successful. This qualification
secures the theoretical and practical knowledge and skills of junior employees and managers.
The Qualification for Master Craftsmen is essential for small and medium sized enterprises; it
must be intensified and coherently provided in the entire Baltic Sea area. The Qualification for
Master Craftsmen must entitle to start academic studies. The obtained qualification during the
Master Craftsmen must be taken into account comprehensively for the study courses. It seems
to be appropriate that achievements in the Qualification for Master Craftsmen will also be evaluated in Credit Points, which can then be taken into account for the study programme. This
creation of permeability will sustainably increase the attractiveness of vocational education in
general and that of the Qualification for Master Craftsmen in particular. Any opening of the
education systems with various educational carriers will satisfy individual affinities and abilities.
Furthermore, it provides an opportunity to enterprises to meet the increased demand for skilled
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labour. It corresponds to the dire necessity that employees from outside the profession can
work in craft-based industries and small- and medium sized enterprises.
Bachelor courses should be much more practice-oriented and offered as a dual system. So
studying at the university would be linked to vocational training or practical work in enterprises.
Vocational training is completed with a separate degree and in a certain scope would lead also
to credit points which are required for passing the Bachelor examination. Dual study programmes could be combined with the Qualification for Master Craftsmen. The achieved credit
points must be taken into account completely for the Bachelor exam.
Within the framework of dual courses of studies, each student should be obliged to complete
a part of their studies or vocational training abroad. Hereby, the focus should be laid on vocational training or employment in a foreign enterprise, since this at the same time allows to make
contacts between enterprises.
Colleges and universities need to cooperate in teaching and research much more closely with
small and medium-sized enterprises. Dual degree programs can contribute significantly in the
future to meet the high and growing demand of young entrepreneurs, managers and of professionals who have both practical and sound theoretical training. This training partnership
between enterprises as well as colleges and universities is also an ideal starting point to
knowledge sharing, technology transfer and implementation of practice-related research and
development work.

Educational and regional economic policy
Further decrease in transport and communication costs increases the mobility of production
factors. Enterprises migrate to locations with high potential of professionals and workers, to
locations with attractive educational opportunities and diverse labour market.37
The local competition for (highly) skilled workers and capital is as a result more intense.
Education programs are a key competitive factor. Education policy, therefore, enhances to a
large extent the overall location, regional and spatial planning policy.
Education promotes innovation and competitiveness, and includes the main support task for
small and medium enterprises. Education policy must be organised and have the highest priority over other types of policies. Understood in this way Baltic-wide concerted education policy
must
✓ increase the competitiveness of the entire Baltic Sea Region.
✓ promote and develop human capital and the existing advantages and strengths.
✓ specifically develop individual sub-regions, and optimally support the competition between locations within the Baltic Sea Region in order to support the best educational
opportunities and qualified professionals.
✓ together with the overall attractiveness and competitiveness of the Baltic Sea Region
compared with other regions, increase migration of workers and enterprises.
✓ be enshrined in the EU Baltic Sea strategy and have priority.

37

Silvia Stiller, Thomas Straubhaar and Jan Wedemeier: Mare Balticum – in the Future more than the Sea! In:
Knowledge transfer and innovations around the Mare Balticum. Hamburg 2007
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Politics, economy and society of the Baltic Sea region must address their outstanding position
of education policy and it is necessary to recognise that the investment in human capital is the
safest and brings the best profits.
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12. Theses on consequences for Baltic Sea Region38
Opportunities for the future Baltic Sea Region
The Baltic Sea Region is deemed the most innovative and economically strong region of Europe which has not exploited its potential yet. At the same time, however, there is the emergence of revolutionary developments which can strongly limit the economic dynamics of the
Baltic Sea Region and which require an increased commitment, especially in terms of educational policy. Accordingly, one of the five ambitious goals of the EU strategy “Europe 2020” is
education.
Changes in labor markets
Such an evolution of educational policy is the key to the design of a fulfilling life and the social
integration of each young person. Such improvements are also prominent in the interest of the
economy which faces a completely different labour market situation.
Quantitative and qualitative constraints
In the next 20 years, the number of employed persons in all the Baltic States with the exception
of Sweden will decrease by 5 - 20 per cent. The quantitative problems cause a substantial
intensification of qualitative constraints. The requirements of companies towards trainees are
high and still increasing. Personal and social skills are equally important to the factual
knowledge. In most Baltic Sea States an increasing number of graduates lack the required
competences.
Increased competition
There is a growing competition for skilled young people among SMEs, large enterprises, universities/colleges and government agencies. Moreover, small and medium-sized enterprises,
which provide about 70per cent of jobs, threaten that they become losers and are pushed
towards lower levels. Securing trainees with good qualifications and high level of innovation is
a question of survival for SMEs in the Baltic Sea Region.
Local employment potential and immigration
Increased immigration to the Baltic Sea Region is required; attractive educational offers are a
crucial factor here. The society must open up and meet the multicultural challenges. Above all,
the domestic potential should be exploited in a better way. Educational policy must ensure that
the proportion of young people leaving school without qualifications as well as non-trainable
adolescents is reduced significantly. No young person should be excluded, everyone deserves
a second chance.
Holistic education
The overvaluation of purely intellectual ideals of education has to be contrasted with the eminent character of education which appeals to all sensed and encourages the acquisition of all
intellectual, artistic and manual skills equally. School education always seems to lead to more
uniformity. Much more individualized instruction with personal learning objectives and success
is urgently needed.
Promoting weaker learners and strong learners
Such holistic education with a promotion of individual talents is needed urgently for both
weaker and stronger learners. An elite education is not sufficiently pronounced in many
38
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countries and it should no longer be a taboo. Systematic promotion of the strongest without
the exclusion of the weakest is the decisive factor for the integration for all.
Increasing attractiveness and quality in vocational education
The attractiveness of vocational training has decreased very sharply in all Baltic States and in
some countries it reached a proportion of 10-15 per cent of graduates going through vocational
training, which is an alarmingly low level. The proportion of practice in vocational education
must be increased significantly, especially in countries with school systems. Wherever possible, training should take place in the dual system.
Admission requirements and differentiation
The introduction of uniform Baltic Sea Region entrance requirements of vocational training
which is determined job-specifically is desirable. Specific ways of vocational education need
to be introduced with complete transparency for children with learning difficulties but also for
stronger learners.
Openness and transparency of the educational system
Vocational education is too separated from other branches of education and quickly leads to
dead ends. A complete transparency in vocational education as well as between vocational
education, general education and university education with smooth transitions and recognition
possibilities is urgently needed. This includes also the Baltic-wide right to study with fellowship
or specialist degree, following the example of some Baltic States.
Open up for employees outside the profession
Small and medium sized business, particularly the craft sector, must open up more strongly
for employees outside the profession and to win them over to a permanent employment. Tailor
made teaching phase, precise further education as well as opening of the education systems
and improvement of the permeability support this process.
Dual degree courses of study
Young people avoid vocational training and prefer studies. However, most coursed are largely
theoretical and not sufficiently focused on the practical issues of SMEs, which cannot obtain a
sufficient number of entrepreneurs and skilled workers despite a large number of students.
Dual courses of study which combine vocational training or activity with studies have to be
established on a broad basis.
International exchange
Stays abroad during training and professional activities promote increasingly important international knowledge and experience, and at the same time personal and social skills. The Baltic-wide un-bureaucratic recognition of vocational training and further training qualifications is
a crucial prerequisite.
Educational and regional economic policy
Moreover, the reduced transport and communication costs increase the mobility of production
factors. Companies migrate to locations with higher potential of professionals and workers, to
locations with attractive educational opportunities and diverse labour markets. The local competition for (highly) skilled workers is more intense. A uniform educational policy in the Baltic
Sea Region has to be anchored in the EU Baltic Sea strategy and ensure that this competition
takes place not only within the Baltic Sea Region; to the contrary, through excellent education
it strengthens the competitiveness of the whole Baltic Sea Region towards other regions and
expands the existing projections.
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Highest priority for the educational policy
The considerable opportunities of the Baltic Sea Region can only be exploited at the highest
level of innovation and excellent qualifications. Educational policy is also to a large extent connected with locational, regional and spatial planning policy.
Education promotes innovations and competitiveness and includes the main support task for
small and medium-sized enterprises. Educational policy must therefore be superior to all other
policies and needs to enjoy highest priority also in the EU Baltic Sea Strategy. In accordance
with the EU strategy “Europe 2020” politics, economy and society of the Baltic Sea Region
must address their outstanding position of educational policy and recognize that the investment
in human capital is the safest and the most profitable investment.
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1. Introduction
This analysis, conducted in the context of the VESTE project, aims to identify future
qualification needs in the building sector in Germany. The central questions are: What
ought to be done in order to fulfil the EU 2020 climate targets? Which skills are necessary in order refurbish the existing building stock and to give new buildings the best
possible energy efficiency performance? Will these skills be available in the workforce?
Which skills will require specific qualification measures?
This analysis provides background information for the subsequent activities of the
VESTE project in the eastern part of the Baltic Sea Region. It will help to compare
qualification needs in Germany to those in other countries of the Baltic Sea Region.

Source: The BUILD UP SKILLS report
The basic source of this analysis is the report “Analysis of the national status quo” for
Germany, which has been prepared by a consortium led by the German Confederation
of Skilled Crafts (Zentralverband des Deutschen Handwerks) in the EU-funded project
“BUILD UP SKILLS - Energy training for builders”.2 Other members of the project consortium were the Research Institute for Vocational Training in the Crafts sector (FBH),
the German Energy Agency (dena), the Federal Institute for Vocational Education and
Training (Bundesinstitut für Berufsbildung, BIBB), the Heinz-Piest-Institute for craft
technology (HPi), and the German Construction Federation (Zentralverband
Deutsches Baugewerbe). The report has been completed in September 2012. It covers
building crafts. Professions like engineering and architecture are not covered.
Generally, the report takes into consideration the rehabilitation of existing buildings as
well as the construction of new ones, and the implementation of energy efficiency
measures as well as the use of renewable energy sources.
The status-quo-report determines the technologies, building occupations and skill sets
needed to comply with the EU 2020 climate targets. It lists relevant building tasks and
breaks them down into processes and sub-processes. The quantitative analysis provides data on the existing building stock, types of building and potential energy savings. Based on the required investment volume, the researchers forecast future labour
demand and compare it to the estimated future labour supply. In order to determine
whether there is a need for new education and training programmes, the report lists all
existing CVET3 programmes with regard to energy efficiency in buildings and specifies
the skills taught in these programmes. Resulting from these steps, the report aims to
identify quantitative gaps (workforce) and qualitative gaps (skills).
2
BUILD UP SKILLS is an EU-wide project funded in the Intelligent Energy Europe programme. The status-quo-analysis for
Germany has been conducted in a sub-p oje t alled QUALERGY 2020 .
3

Continuing vocational education and training.
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As the BUILD UP SKILLS report states, the available data is not always sufficient. In
particular the data on the stock of non-residential buildings and on installed heating
systems are described as insufficient. Furthermore, the researchers had to use estimates for their projection of the future building and renovation workload and its costs.
As the authors put it in the description of their investment requirements scenario “It
should always be borne in mind that the results are in many cases approximations due
to the often rudimentary and indeed sometimes contradictory state of the data available. Nevertheless they constitute an adequate basis for the project.”4
German apprenticeship frameworks (Ausbildungsordnungen) were the data basis for
the skill analysis. This means that the analysis is mainly based on rather theoretical,
normative documents, not on empirical data. Learning requirements in curricula can
differ from the level of skills and knowledge that workers actually - individually - acquire
and maintain. Unfortunately, a second track of analysis based on empirical data on
“damage caused in the course of energy-related construction and modernization”5,
does not go into detail.

4

BUILD UP SKILLS 2012: 91.
S häde ei e e gieeffizie te Baue u d Mode isie e . Fo s hu gs e i ht des I stituts fü Baufo s hu g e. V., des
Bauherren-Schutzbund e.V. und der AIA AG. (IFB 2011)
5

3
This project is co-funded by the European Union

Further Vocational Training for Energy Service Technicians
(VESTE)

2. EU 2020 energy targets and national energy targets
The EU 2020 climate and energy targets enacted by the European Parliament and the
European council in 2009 are the following:
➢ cutting greenhouse gases by at least 20% of 1990 levels
➢ cutting energy consumption by 20% of projected 2020 levels (improving energy
efficiency)
➢ increasing the use of renewable sources (wind, solar, biomass, etc) to 20% of
final energy consumption
Reducing greenhouses gases
The first target - reduction of greenhouse gas emissions - is tackled by two complementary strategies: Firstly, for big energy consumers such as power stations, industrial
plants and airlines, an emissions trading system (EU ETS) has been established. It
operates in 31 countries (28 EU countries plus Iceland, Liechtenstein and Norway) and
covers around 45% of the EU's greenhouse gas emissions. This system is supposed
to reduce greenhouse gas emissions of these sectors by 21% of 2005 levels until
2020.6
Secondly, for most other sectors, such as transport (except aviation and international
maritime shipping), buildings, agriculture and waste, there is an emission reduction
scheme with binding annual targets for each country. Together, the national targets
amount to an EU-wide reduction of around 10% by 2020, compared with 2005 levels.
The combination of these two strategies - EU-wide emission trading system and annual
emission allocations for each country - will accomplish the overall emission reduction
goal of a 20% cut below 1990 levels by 2020.7
Germany has been assigned (and has agreed to) a national emission target of 14%
reduction compared to 2005 levels. According to the 2015 assessment, Germany is
among the 23 EU countries which will be able to meet their target in the non-ETS
sectors with existing measures.8 In fact, Germany achieved a 20% cut of greenhouse
emissions in 2009 for the first time, and has done so repeatedly in the following years.
In 2014, German emissions were 24.7% below 1990 levels. On the other hand, the
2009 low was in part caused by the economic crisis. In 2012, emission levels had
started to increase again. Germany’s national climate and energy policy has set a

6

cf. European Commission 2016 a.
cf. European Commission 2016 b.
8
cf. European Commission 2016 c.

7

4
This project is co-funded by the European Union

Further Vocational Training for Energy Service Technicians
(VESTE)
much more ambitious goal: Until 2020, greenhouse gas emissions are to be cut by
40%, compared to 1990 levels.9

Reducing energy consumption
The second target - energy efficiency - is not achieved yet. The 2014 EU-wide progress
report forecasts energy savings of 18%-19% by 2020. Apparently, the reason for this
is that not all EU countries have implemented all of the existing legislation on energy
efficiency.10 To reach the EU's 20% target, individual EU countries have set their own
indicative national energy efficiency targets. Germany’s self-assigned target is to reduce primary energy consumption by 20% by 2020, with 2008 as a base year. For
2050, the reduction target is 50%.11 According to the latest progress assessment by
the European Commission, Germany will not meet its 2020 target if the trend observed
in the period 2005-2013 will continue. The Commission staff working document issued
in 2015 ascertains: “It is however not yet evident that the identified measures will be
sufficient to close the gaps; on the contrary, recent expert analysis suggests that additional investment is needed and the efforts in particular with regard to the retrofitting of
buildings would need to be considerably stepped up.”12

Stepping up renewable energy
The third target - 20% final energy consumption from renewable sources - has been
broken down in national renewables targets for each country, depending on their starting point and overall potential for renewables. Germany’s target has been set to 18%.
According the European Commission, Germany’s renewable energy share was 12.4%
in 2013. Thus, the report states that the country is on track to reach its target in 2020,
but: “However, additional efforts might still be needed to achieve long term goals in
renewable heat capacity, and to improve regulatory certainty for wind, PV and bioenergy.”13 The long term goals are a share of 30% of renewables in gross final energy
consumption by 2030 and a share of 60% by 2050 (with a share of 80% in gross electricity consumption). In 2015, 12,4% of the energy consumed in Germany came from
renewable sources.

More ambitious goals
The German energy policy is pursuing more ambitious goals than those agreed upon
by the EU member states. Summed up under the term “Energiewende” (energy
9

cf. BMU 2014.
cf. European Commission 2016 d.
11
cf. BMWi 2014.
12
European Commision 2015.
13
See above.
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transition), the following goals are translated into legislation, information and funding
measures:
➢ higher share of energy from renewable sources: 40-45% in 2025; 55-60% in
2035
➢ 80% of the consumed electricity is to from renewable sources in 2050 (2015:
27.8%)
➢ 50% cut in energy consumption, compared to 2008 levels
➢ no nuclear energy production as of 2023
As buildings account for almost 40% of final energy consumption and about one third
of carbon dioxide emissions in Germany, they offer substantial energy saving potential.
The goal set by the German government is to reduce heating energy consumption by
20% until 2020. By 2050, buildings are to be nearly climate-neutral, which means that
energy for buildings will come almost entirely from renewable sources. 14
The EU 2020 energy targets are a major reference point for the VESTE project as well
as for the BUILD UP SKILLS status-quo-report. The latter takes into account the EU
2020 energy targets as well as the Federal Government’s more ambitious 2010 Energy
Concept and the 2011 “Energiewende”. However, the simulation of refurbishment
needs and workforce demand presented in the report is in line with the less ambitious
20/20/20 targets. Considering this, the presented figures should be seen as minimum
requirements. For good reason, new global goals for the reduction of climate change
have been laid down in the 2015 Paris Agreement. And the EU has set itself far-reaching long-term goals for 2030 and 2050, aiming at a reduction of greenhouse gas emissions by 80-95% by 2050, compared to 1990 levels.

14

cf. Die Bundesregierung 2015.
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3. The building stock in Germany: refurbishment needs
Status quo: building energy consumption
The status quo of energy consumption in buildings is described in monitoring reports
by the government and in the building energy report by the national energy agency
dena.
In 2012, final energy consumption of buildings in Germany was 3.305 PJ, which is 36.7
% of total final energy consumption. Average final energy consumption for heating in
private residential buildings was 146.7 kWh/ m2, which is 25% less than 10 years ago.15
In 2013, 38% of total final energy consumption (981 TWh) was used for heating, hot
water generation, lighting and cooling of buildings. 76% of this energy was used for
heating.16
Status quo: building stock
According to data from 2014, there are approximately 21.3 million buildings in Germany:
➢ 15.4 million detached and semi-detached houses
➢ 3.2 million multi-storey dwellings and
➢ ca. 2.7 million non-residential buildings.
The 18.6 million residential buildings provide ca. 39.8 million residential units. Additional 1.4 million residential units are located in non-residential buildings. 83 % of residential buildings in Germany are detached or semi-detached houses. The total habitable surface in residential and non-residential buildings is 3.78 billion m2.
Residential buildings can be classified into the following categories, according to the
building’s age:
Construction date

buildings

residential units

habitable surface

Before 1919

13%

14%

13%

1919 - 1948

12%

11%

10%

1949 - 1978

38%

43%

40%

1979 - 1990

14%

13%

14%

1991 - 2000

14%

13%

14%

2001 - 2008

7%

5%

7%

2009 - 2014

2%

1%

3%

Source: dena 2014.

15
16

cf. Die Bundesregierung 2014 a.
cf. dena 2014:19 f.
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Buildings built before 1979 are have not been subject to the first German Heat Insulation Ordinance during their planning and building process. This is the case for 63% of
buildings in Germany representing 63% of the habitable surface, and for 68% of all
residential units. These buildings are accountable for 70% of final energy consumption
in residential buildings.17
For its technological and political refurbishment scenario, the BUILD UP SKILLS report
assumes a total of 3.4 billion m² floor space in residential buildings and 2.5 m² in nonresidential buildings.
Final energy demand indicators18 differ significantly depending on construction date
and the size of a residential building, as laid down in the table below.

Number of residential units

before
1919

1919 1948

1949 1978

1979 1990

1991 2000

2001 2008

2009 2014

1

247

254

236

175

131

83

48

2

238

236

219

168

127

88

46

3-6

212

211

192

155

127

80

46

7 - 12

182

178

166

152

114

76

53

13 +

169

153

140

118

101

69

54

Final energy demand indicators: kWh per square meter of useable surface.
Source: dena 2014: 40.

10% of all residential buildings in Germany (12% of houses, 6% of apartment blocks)
can be classified as low-energy houses (heating requirements of ≤ 70 kWh/m2a for
houses and ≤ 55 kWh/m2a for apartment blocks). Approximately 9% of residential units
can be classified as low-energy homes.19

26% of the energy used in buildings in Germany is used for heating, 5% for hot water
generation, the remainder for cooling and lighting. In the last 20 years, there has been
great progress in the reduction of heat consumption, with specific energy consumption

17

cf. dena 2014: 30-33.
Energy demand is calculated according to relevant technical characteristics of a building. It is based on assumptions
about ave age o su e ehaviou , ot o eal e e g o su ptio data. O ave age, eal e e g consumption is lower
tha e a te e e g demand.
19
cf. BUILD UP SKILLS 2012: 101f. Data from 2009/ 2011.
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declining from ca. 200 kWh/m2 in 1997 to 137-147 kWh/ m2 in 2012, which is a reduction of about 30%.20
Ca. 76% of residential buildings have roof insulation, ca. 37% have insulated basement
ceilings, 93.8% have windows with double glazing. Further 3.7% have triple glazing.21
49% of residential units are equipped with gas heating, 29% with oil-fired heating. 13%
of residential units use district heating, the remainder use electricity (4%, e.g. in night
storage heating), wood or wood pellets (4%), coal (1%) or heat pumps (1%). There are
ca. 1.9 million solar heating systems in German buildings. These systems are usually
used as an ancillary source of energy. In 2013, they produced ca. 7 TWh, which is ca.
1% of total final energy used for heating and hot water generation in buildings.22

Refurbishment needs
In order to develop a technological scenario of future refurbishment needs, the BUILD
UP SKILLs report assumes that among the three energy targets - emissions, energy
efficiency and renewable energy - the reduction of energy consumption is the most
important and most challenging. Therefore, the forecast considers only the energy consumption goal. It is assumed that the remaining two targets will be achieved together
with this most important one.
Since new construction rates in Germany have been insignificant in the period before
2012, new construction is not considered in the technological scenario. The report focusses on the refurbishment of existing buildings and on the reduction of energy consumption.23 With regard to non-residential buildings, the report takes into account both
heated and non-heated buildings, because they are not separated in data on which
the calculation is based.24
If the goal is to cut primary energy consumption down by 20% compared to 2008 levels,
final energy consumption in buildings has to be reduced by 700 PJ - from 3.517 PJ
(2008 level) to 2,817 PJ.25 Table 1 in the appendix shows how much final energy will
have to be saved in different parts of a building. The German Federal Government
expects a much higher reduction: 936.0 PJ are to be saved solely in heating energy
consumption (compared to 2007 levels, by 2020).26

20

cf. Die Bundesregierung 2014 b: 11f.
cf. Die Bundesregierung 2014 b: 12-14.
22
cf. dena 2014: 75; 83.
23
cf. BUILD UP SKILLS 2012: 81f.
24
cf. BUILD UP SKILLS 2012: 84.
25
cf. BUILD UP SKILLS 2012: 79.
26
cf. Die Bundesregierung 2014 b: 34. Calculation from 2014 according to methods recommended by the EU Commission.
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In order to achieve these final energy reduction targets, 1.25 billion m 2 of floor space
have to undergo modernization. Table 2 in the appendix quantifies the rehabilitation
requirements according to size and construction date of the buildings.
The BUILD UP SKILLS report assumes that there are about 17.8 million heating systems and 1.5 million solar heating systems installed in Germany, which use ca. 30%
of final energy consumption. In order to bring down energy consumption by 20%, approximately 6.8 million systems would need to be modernized.27
Required investment volume
In residential buildings, 372.7 billion EUR of investment will be needed to fulfil the EU
2020 goals, 53.3 billion EUR per year. In 2012, the annual investment volume was
about 42.3 billion EUR. Thus, an additional investment of 10.9 billion EUR a year will
be required.
In the non-residential sector, the required investment volume amounts to a total of
195.4 billion EUR, 27.9 billion EUR per year in the period from 2014 to 2020. In 2010,
the annual investment volume was ca. 15.2 billion EUR, thus an on-top requirement of
12.7 billion EUR a year can be deducted. Citing the BUILD UP SKILLS report, “the
investment requirement can be broken down into heating systems (25%), windows
(30%), insulating outside walls (20%), insulating cellar ceilings/cellars (12.5%) and insulating top floors/roofs (12.5%).”28

27
28

cf. BUILD UP SKILLS 2012: 90.
BUILD UP SKILLS 2012: 91.
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4. Relevant technologies, occupations involved and skills
Technologies
The following paragraphs are a quotation from the BUILD UP SKILLS report.
“A major proportion of building energy savings is achieved through refurbishing existing buildings. One of the main aspects here involves insulating roofs, outside walls and
cellar ceilings, as well as reducing heat loss through windows and doors.
Apart from its envelope, a building's energy supply - i.e. the supply of energy for heating / hot water and electrical appliances - is of importance with regard to overall energy
consumption. Through the use of renewables for generating electricity and heat, major
reductions in the consumption of fossil fuels can be achieved. Electricity generation is
accomplished mainly through the use of PV systems and wind turbines. Heat can come
from geothermal systems, especially ones using CO2 earth probes, solar heating (also
in combination with fossil fuels and heat pumps), as well as through the use of renewable sources such as pellets in combination with condensing boilers. Heating is also
done via the optimised combustion of fossil fuels using condensing boilers, low-temperature boilers, combined heat and power (CHP) systems, district heating and, where
only minimal heating requirements exist, via oil-fired mini-heating systems (Verband
für Energiehandel Südwest-Mitte e.V. 2007).
To further exploit the energy-saving potential in buildings, rooms need to be appropriately designed and building management systems linked together. The lack of energy
storage, in particular in buildings needing refurbishment, can for example be compensated through the use of phase change materials (PCM). The supply of hot water and
the distribution of hot air can be designed in an energy-saving manner. Similarly, building management systems can be linked together to save further energy.” 29
Table 3 in the appendix shows the technologies considered relevant for the projection
in the report. “The [selected technologies …] all have go-to-market status, the potential
to penetrate the market, can be expected to achieve high market volumes and are
competitive (and therefore have major substitution potential).”30

Occupations
The authors of the BUILD UP SKILLS report compiled a list of relevant 41 building
occupations associated with renewable energy and energy efficiency in Germany.
Their choice refers to “blue-collar workers“, i.e. skilled and semi-skilled workers. The
following table gives German and English job titles of the selected occupations.

29

BUILD UP SKILLS 2012: 75. The report features a more detailed description of technologies, their current use and future
applicability in Germany on pages 69-75.
30
BUILD UP SKILLS 2012: 76. Pages 77-78 of the report provide a description of technologies which were not considered
relevant, i.e. because their energy-saving / energy generation potential is not high enough.
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Table 4: Choice of occupations analysed
Journeyman title in English

Master title(s) in English

Master heating and plumbing
Plant mechanic for sanitary, heattechnician / Certified metalworking and air conditioning systems
ing foreman

Ausbildungsordnung

Meisterbezeichnung(en)

Anlagemechaniker für SanitärHeizungs- und Klimatechnik

Installateur- und Heizungsbaumeister / Industriemeister, FR
Metall

Construction finishing worker

Ausbaufacharbeiter

Building materials tester

Baustoffprüfer

Building and object coater

Bauten- und Objektbeschichter

Masonry waterproofer

Certified industrial foreman in insulation

Industriemeister, FR Isolierung

Bauwerksmechaniker für Abbruch- und
Betontrenntechnik

Building mechanic for demolition
and concrete cutting
Concreter

Bauwerksabdichter

Master bricklayer / concrete mason

Producer of pre-fabricated con- Certified industrial foreman in the
crete elements
manufacture of concrete elements
Concrete block and terrazzo man- Master concrete block manufacufacturer
turer
Floor layer

Beton- und Stahlbetonbauer

Maurer- und Betonbauermeister

Betonfertigteilbauer

Industriemeister, FR Betonsteinindustrie

Betonstein- und Terrazzohersteller

Beton- und Terrazzoherstellermeister

Bodenleger

Well builder

Master well builder

Brunnenbauer

Brunnenbaumeister

Roofer, specialised in roof, wall
and waterproofing technology;
specialised in reed-thatch roofing
techniques

Master roofer

Dachdecker FR Dach-, Wandund Abdichtungstechnik;
FR Reetdachtechnik

Dachdeckermeister

Electronics technician for build- State certified technician special- Elektroniker/in für Gebäude- und Industriemeister, FR Elektroteching and infrastructure systems
ized in electro technology
Infrastruktursysteme
nik
Electronics technician, specialised in energy and building management systems

Master electrical engineering
technician, specialised in energy
Elektroniker
and building management sys- FR Energie- und Gebäudetechnik
tems

Elektrotechnikermeister

Screed layer

Master screed layer

Estrichleger

Estrichlegermeister

Facade erector

Certified industrial foreman in insulation / Certified industrial
foreman in such areas as acoustics or dry wall construction

Fassadenmonteur

Industriemeister, FR Isolierung /
Industriemeister, FR Akustikund Trockenbau

Furnace and chimney builder

Master bricklayer / concrete maFeuerungs- und Schornsteinbauer Maurer- und Betonbauermeister
son

Tile and mosaic layer

Master tiler

Fliesen-, Platten- und Mosaikleger

Fliesen-, Platten- und Mosaiklegermeister

Glazier, specialised in glazing;
specialised in windows and glass
curtain walling

Master glazier

Glaser; FR Verglasung und Glasbau; FR Fenster- und Glasfassadenbau

Glasermeister

Building construction worker
Plumber

Hochbaufacharbeiter
Master plumber

Klempner

Klempnermeister
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Journeyman title in English

Master title(s) in English

Ausbildungsordnung

Meisterbezeichnung(en)

Painter and vanisher, specialised
in design and maintenance;
specialised in building and anticorrosion protection

Master painter

Maler und Lackierer;
FR Gestaltung und Instandhaltung;
FR Bauten- und Korrosionsschutz

Maler- und Lackierermeister

Mason

Master bricklayer / concrete mason

Maurer

Maurer- und Betonbauermeister

Mechatronics engineer for
refrigeration technology

Master refrigeration technician

Mechatroniker für Kältetechnik

Kälteanlagenbauermeister

Metalworker,
specialised in construction technology

Master metal builder

Metallbauer;
FR Konstruktionstechnik

Metallbauermeister

Stone technician

Certified industrial foreman in
stoneworking

Builder of stoves and heating systems

Master stove builder

Ofen- und Luftheizungsbauer

Ofen- und Luftheizungsbauermeister

Parquet layer

Master parquet layer

Parkettleger

Parkettlegermeister

Interior decorator

Master interior decorator

Raumausstatter

Raumausstattermeister

Roller shutters and sunshade
mechatronic technician

Master sun-shading technician

Rollladen- und
Sonnenschutzmechatroniker

Rollladen- und Jalousiebauermeister

Chimnney sweep

Master chimnney sweep

Schornsteinfeger

Schornsteinfegermeister

Naturwerksteinmechaniker;
Industriemeister, FR NaturwerkFR Maschinenbearbeitungs-techstein
nik

Special civil engineering works
builder

Spezialtiefbauer

Stone mason,
specialised in stonemasonry

Master stone man

Steinmetz- und Steinbildhauer;
FR Steinmetzarbeiten

Steinmetz- und Steinbildhauermeister

Stuccoist

Master plasterer

Stuckateur

Stuckateurmeister

Systems informatics technician

State certified technician specialised in
electro technology

Systeminformatiker

Industriemeister, FR Elektrotechnik

Technical systems planner,
specialised in electro technical
systems; specialised in supply
and equipment
technology

Technische/r Systemplaner;
FR Elektrotechnische Systeme
FR Versorgungs- und
Ausrüstungstechnik

Civil engineering worker

Tiefbaufacharbeiter

Joiner

Master joiner

Tischler

Tischlermeister

Dry construction builder

Certified industrial foreman in
such areas as acoustics or dry
wall construction

Trockenbaumonteur

Industriemeister, FR Akustikund Trockenbau

Wärme-, Kälte- und
Schallschutzisolierer

Isoliermeister / Industriemeister,
FR Isolierung / Industriemeister,
FR Akustik- und Trockenbau

Zimmerer

Zimmerermeister / Industriemeister, FR Akustik- und Trockenbau
/ Industriemeister, FR Holz

Master insulation technician /
Certified industrial foreman in inThermal and noise insulation fitsulation / Certified industrial
ter
foreman in such areas as acoustics or dry wall construction

Carpenter

Master carpenter / Certified industrial foreman in such areas as
acoustics or dry wall construction
/ Certified industrial foreman in
woodworking

Source: BUILD UP SKILLS 2012: 138f; BUILD UP SKILLS 2012 de: 144.
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The number of selected occupations might seem quite high - most of them are not
specifically related to energy efficiency. However, it is important to see every building
as a system with interdependent parts, where every component should be designed
and built to save as much energy as possible. Every craftsperson should have specific
knowledge about this.

Skills
In order to identify gaps between existing and necessary skills in the selected occupations, the authors of the BUILD UP SKILLS report used an evaluation matrix. In this
matrix (see appendix, table 4), every combination of a process, such as „provision of
advice“ or „execution“ and a building work category, such as „roof“, „heating“ or „geothermal systems“, represents a skill set.
The skills or processes are subdivided into more specific sub-processes:31
➢ provision of advice
o discussing and recording customer requirements (prior to execution)
o advising the customer with respect to contract details (review of customer requirements, negotiations with the customer)
o informing customers (after execution)
➢ planning:
o design and compilation of an offer (calculating the cost of the materials
needed, assessing the feasibility of the projected measures)
o taking requirements into account (taking into account relevant regulations, guidelines and/or standards)
o choice of measures
o coordination of measures with other trades / firms (agreements with all
parties involved, project management)
➢ execution
o preparatory / organisational measures / choice of materials (assessing
the properties of the materials to be used before use and considering
alternatives) / site preparation
o on-site preparatory measures / excavation work (making on-site
sketches)
o preparing building materials (preparing surfaces or material before use)
o processing building materials
o installation work
o connection work

31

cf. BUILD UP SKILLS: 174.
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o preservation / sealing / insulation (protecting materials (e.g. anti-corrosion))
o commissioning
o documentation / checks
o site clearance (removal of scaffolding and machines)
➢ quality assurance
o customer acceptance and commissioning (writing acceptance protocols
and commissioning the installed systems, testing and inspection)
➢ maintenance and repair (also deciding if there is a need for maintenance or repair)
o preparing repair / maintenance measures
o executing repair / maintenance measures
o documentation
➢ disposal (of old or defective systems and equipment, recycling)
o disposal / de-commissioning

In the qualitative analysis, these skills are compared with the provisions of apprenticeship frameworks and CVET examination regulations, thus providing a gap analysis of
missing skill sets.
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5. Quantitative analysis: labour demand and labour supply up to
2020
Assumptions
Labour supply is influenced by demographic factors, employment rates, education
choices and occupational flexibility (taking a job which does formally not correspond to
one’s vocational education). The BUILD UP SKILLS report takes into consideration
these factors, as well as a higher retirement age and wage increases due to supply
shortages. It is assumed that the distribution of the workforce among the occupational
fields in 2020 will have the same structure as in 2008.
Results
The following figure illustrates the evolution of labour supply and demand in the selected occupations without additional investment, according to model calculations by
the Bundesinstitut für Berufsbildung (BIBB).

Black line = demand without additional investment; grey lines = supply. 32
Source: BUILD UP SKILLS 2012: 18.

32

The differences in the results between the DEMOS and the FIT model calculation are mainly due to different base hypotheses with regard to labour force participation rates and especially with respect to the effects of the step-by-step raising
of the retirement age in Germany to 67 by 2029. (BUILD UP SKILLS 2012: 144)
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In this projection, there will be 2.34 million people working in the selected building occupations in 2020, and there will be a supply-side surplus of 140,000 to 240,000 skilled
workers more than actually needed on the labour market in Germany.
Reducing energy consumption in buildings by 20% by 2020 requires an additional investment volume of 23.6 billion EUR a year (residential and non-residential sector),
compared to 2010/2012. According to the calculations carried out in 2012 for the
BUILD UP SKILLS report, this would increase the demand for skilled labour by 90,000
workers over the period from 2014 to 2020. This means that the supply-side surplus
would be decreased to betwee Potential qualification needs n 50,000 to 150,000 workers. Therefore, there will be no nation-wide general shortage in the relevant building
occupations before 2020. However, regional shortages in certain occupations might
occur in 2020 or before due to geographical and skill matching problems. This will
probably be the case in electrical occupations, metal construction, plant construction
(Anlagenbau), sheet metal construction (Blechkonstruktion), installation, and fitting
(Montierer/innen). Already, there are shortages in some regions, especially in occupations with regard to equipment technology. Given the fact that modernisation activities
will have to continue and accelerate after 2021, there is a real threat of a general labour
shortage in all relevant building occupations.33 Demographic trends aggravate the situation: in a few years, the baby-boomer generation will enter into retirement. Subsequent generations are less numerous. The following figure illustrates labour supply and
demand in the 3 largest occupational fields among the selected building occupations.

Source: BUILD UP SKILLS 2012: 19.
33

cf. BUILD UP SKILLS 2013: 14.
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Analysing labour supply and demand developments on a skill level perspective, Germany might be confronted with a shortage in skilled blue collar workers with a full
IVET34 qualification soon after 2020. Changing occupational orientations which are aggravating supply and demand mismatch might cause a shortage already at the end of
the 2010’s.35 The following figure shows projections of labour supply and demand for
skilled crafts, for people with academic qualifications and for unskilled workers.

Source: BUILD UP SKILLS 2012: 147.

Based on the quantitative analysis, the BUILD UP SKILLS report concludes that more
efforts should be made to keep skilled workers in the building sector and to attract new
target groups and develop training concepts for them.

6. Potential qualification needs
Methodology
The BUILD UP SKILLS report compares all the necessary skills in all the selected
occupations to the corresponding apprenticeship frameworks and master craftsman
examination regulations, checking which qualifications are covered. Further, the authors analysed to which extent potential gaps are covered by CVET offerings. 315 different CVET offerings were examined. Additionally, studies on damage caused by
34

Initial vocational education and training.

35

cf. BUILD UP SKILLS 2012: 145f.
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planning and execution errors in the course of energy-related construction and modernization have been checked. The gaps found in the first steps of the analysis have
been double-checked as to their relevance: Since every occupation specializes on certain technologies, skilled workers only need to be proficient in the technologies which
are important to their job. Also, in the case of two-stage apprenticeships, the gaps in
the first-stage qualification are not taken into consideration, because these gaps are
covered in the subsequent stages of education and training. Consequently, only when
none of the occupations involved in a technology provides a necessary skill, this skill
is classified as a gap.

Qualitative gap analysis – journeyman level
Table 5 in the appendix provides an overview of relevant buildings tasks which are not
covered by the existing apprenticeship frameworks. However, a journeyman has limited responsibilities within the enterprise. Therefore, IVET does not have to cover every
sub-process of building or refurbishment. Tasks like “advising the customer with respect to contract details” and “design and compilation of an offer” are considered typical tasks of a master craftsman. These management tasks are typically performed by
the owner or head of the enterprise. Consequently, the BUILD UP SKILLS report states
that these gaps identified at journeyman level can be closed through the CVET programmes providing a master craftsman qualification.

There are also other gaps, referring to skills that should be available at journeyman
level:
➢ recording customer requirements as a preparation for the design and compilation of an offer
➢ providing customers with information after the execution of works
➢ quality assurance and customer acceptance
➢ determining repair and maintenance needs
➢ performing repair and maintenance works
➢ documentation of repair and maintenance works.
These gaps are identified with respect to specific building work categories, such as
“roof” or “solar heating”, but the report does not indicate which occupation could close
these gaps.
Whereas the gaps mentioned above can be classified as social or soft skills, there are
also some gaps with regard to technical skills for building execution tasks:
➢ connection work with regard to interior walls and flooring
➢ preservation, sealing and insulation with regard to electrics and geothermal
systems
19
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➢ commissioning with regard to interior walls and flooring and combined heat
and power generation (CHP)
As these gaps are associated to occupations which are less important for the examined
technologies, the BUILD UP SKILLS report does not include them into the further analysis.36

Qualitative gap analysis – masters and CVET level
In theory (according to the examination regulations), all the gaps identified at journeyman level cease to exist at the master craftsman level. The required skills are included
in the master craftsman examination profiles.37
There also is a sufficient range of other CVET offerings (apart from the master’s examination) with sufficient low-level access restrictions and a sufficient wide range of
contents covered, allowing journeymen to complete their professional abilities. In response to a questionnaire sent out by the authors of the BUILD UP SKILLS report,
institutions offering CVET reported 315 CVET offerings in the field of energy efficiency
/ renewable energy.38 After the elimination of duplicates, 250 CVET programmes with
different titles were counted.
Due to this rather high number, the contents of these CVET programmes were not
analysed in detail. The authors of the report determined which programmes can be
associated with which gap. The resulting table (table 6 in the appendix) shows that for
every gap, there are 17 to 185 CVET programmes accessible at journeyman level. The
most commonly offered CVET programmes are
➢
➢
➢
➢
➢

Energy advisor (buildings)
Insulation, airtightness
Solar heating
Photovoltaic systems
Energy-related construction and refurbishment.39

The highest participation rates were to be found in CVET programmes with regard to
➢ roof
➢ heating technology
36

cf. BUILD UP SKILLS 2012: 290: Commissioning and connecting up equipment (gaps no. 1 and 2) are not relevant for interior
walls and flooring. Insulating and protecting cables (gap no. 3) is an elementary part of an electronics te h i ia ’s asi t ai ing. Thus, it is assumed that this skill is acquired during apprenticeship. Gap no. 5 regarding commissioning of CHP systems is
spe ifi all ide tified fo the pla t e ha i (A lage-mechaniker). This gap is not examined in detail, because the authors
of the report assume that a plant mechanic journeyman has acquired the necessary skills. (BUILD UP SKILLS 2012: 296)
37
cf. BUILD UP SKILLS 2012: 296.
38
For an overview, see Appendix A of (BUILD UP SKILLS 2012 de). Appendix E in the same document gives a list where every
CVET programme is assigned to a keyword indicating its major topic.
39
cf. BUILD UP SKILLS: 235.

20
This project is co-funded by the European Union

Further Vocational Training for Energy Service Technicians
(VESTE)
➢ solar heating
➢ photovoltaic systems.40
According to the BUILD UP SKILLS report, the CVET programmes offer sufficiently
good quality and depth. Most of them teach specific technologies and fail to teach
cross-process thinking and knowledge. There are, however, some longer programmes
(> 160 h) about houses as a system.
Concluding, the analysis of the status quo provided by the BUILD UP SKILLS report
can be summed up very shortly: In general, considering all the relevant occupations
together, required skill sets are available via the IVET and CVET system. At journeyman level, some skills are missing, but they can be acquired in master's training and
other CVET programmes in the sector of energy-efficient building technologies.
Empirical data
The report on “damage caused in the course of energy-related construction and modernisation”41 published in 2011 by the private institute of building research (Institut für
Bauforschung, IFB) is examined only very shortly in the BUILD UP SKILLS report. The
reason for this is that the IFB report does not give data on the qualification level of the
workers involved in the cases. Furthermore, there is no data on the frequency of damage in relation to the overall volume of building works. The IFB report is based on an
analysis of 50 insured loss cases that occurred in the period 2007 to 2011. The starting
point was that building work faults in the course of modernisation measures are steadily rising. The report focused on the topics thermal insulation and heat loss bridges, air
tightness, HVAC systems (Heizungs- und Lüftungsanlagen) and systems using renewable energy (heat pumps, solar water heating, solar-assisted heating). It is thus limited
to some specific topics.
66 % of the 50 cases of damage can be associated to execution errors, 34% to planning errors. Execution errors include manual craft activities as well as project management and coordination on-site.42 Planning errors refer to the tasks of architects and
engineers. When a building activity has been planned incorrectly and is executed incorrectly, it is classified both as a planning and an execution error, because it is the
craftsmen duty to check the planning and to inform the planners about mistakes.
The majority of planning errors occur with regard to insulation planning (64%). 18%
are related to technical building equipment and renewable energy producing devices,
12% to thermal protection calculations, and 6% to ventilation systems.43

40

cf. BUILD UP SKILLS: 243. Data for 2009-2011.
IFB 2011.
42
cf. IFB 2011: 40.
43
cf. IFB 2011: 9f.
41
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Insulation planning errors can be subdivided according to their causes: 45.5% of these
errors are related to composition and choice of materials for composite insulation systems. The combination of components which are not designed to be combined can
result in damages in the insulation layer and the façade. 36.4% of the insulation planning errors are associated to the choice of unsuitable products. In 18.2% of the cases,
the insulation layer was not thick enough.
The majority of execution errors (46%) is associated to thermal insulation. 30% relate
to air tightness, 24% to technical building equipment and renewable energy producing
devices. Execution errors with regard to thermal insulation can result in non-insulated
hollow spaces in the insulation, insufficient attachment, non-standard components,
and varying insulation thickness in one layer. A faulty airtight barrier often occurs in
places where an airtight layer adjoins a flanking part of a building. Execution (and planning) errors related to renewable energy devices in buildings are another increasingly
important topic.44
The detailed description of damages in the IFB report allows us to derive a list of topics
where a better qualification of craftsmen might be required:
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢
➢

correct bonding and anchoring of thermal insulation
correct choice of insulation materials
knowledge about correct dimensions of thermal insulation
correct connection of an airtight layer to adjacent parts of the building
correct installation of windows (airtightness)
importance of the airtight layer (subsequent works should not damage it)
testing of the airtight layer (blower-door test)
knowledge about ventilation technology and new regulations (Lüftungsnorm
DIN 1946-6:2009-05: Raumlufttechnik)
correct choice of devices and materials for renewable energy using systems
correct insulation of water pipes connected to solar energy systems
correct cable laying with regard to solar energy systems
correct configuration of technical equipment and renewable energy systems 45

But not only technical qualifications of individual occupations should be improved.
Good project management, cross-process thinking, and coordination are equally important.46

44

cf. IFB 2011: 21f.
cf. IFB 2011: 22-26.
46
cf. IFB 2011: 41.

45
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7. Conclusions for the VESTE project
The findings of the BUILD UP SKILLS report are quite encouraging. Theoretically,
there will be enough skilled workers to complete the required building and refurbishment tasks. The existing offer of initial and continued vocational education and training
enables blue-collar workers in the building industry to master all the required skills with
regard to energy efficiency and renewable energy.

There are, however, some things left to do: Labour and education policy and vocational
education institutions should make sure to
➢ draw immigrants, women, and unskilled workers into the workforce; implementing training concepts for them
➢ strengthen incentives for workers to remain in the building sector, such as
CVET programmes and other career opportunities
➢ raise the attractiveness of the apprenticeship system
➢ strengthen the master craftsman training, which is a very important pillar of
high quality in the crafts sector
➢ strengthen incentives for CVET in micro- and small companies, as they
have a smaller budget for education than bigger companies
➢ improve information, transparency and standardisation in the CVET market
(registration in a central database)
➢ lay a stronger focus on buildings as a system in CVET programmes (interdependent technologies)
Despite these encouraging findings there might be some shortcomings not visible in
the data. E.g., the quality of the acquired skills greatly depends on the quality of instruction in the individual companies. Furthermore, older workers have been trained
according to older IVET curricula, so their set of skills might differ from those of younger
workers.
In critical acclaim of its own methodology, the BUILD UP SKILLS report assumes that
it might be useful to pay more attention to the interlinkage of the processes of individual
trades. This means to follow a somewhat more systemic approach. Workers should be
able to judge the mutual interference of technologies, apply holistic solutions and know
the consequences of their work for other aspects of the building or refurbishment process.
It might be the case that the BUILD UP SKILLS project and the VESTE project have
different objectives in relation to the qualification analysis. For the VESTE project, it is
important to determine qualification gaps in order to design the curriculum of a new
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CVET programme. For the project partners involved in the BUILD UP SKILLS project,
any relevant qualification gap carries the risk that extensive apprenticeship frameworks
will have to be further extended. Some apprenticeship curricula might become impossible to cope with for the apprentices if any more subjects are added. This might be
the reason why the BUILD UP SKILLS report avoids going into detail of potential qualification gaps. A solution might be to develop new occupational profiles instead of overloading the existing ones with ever more content.
The IFB report, on the other hand, is written from the perspective of the customers and
has a clear focus on quality issues. It is, however, based on a very limited number of
examples, covering only a few building occupations.

Based on the analysis of the status quo, the BUILD UP SKILLS project developed a
roadmap in order to address the following issues:
➢ lack of understanding of the interfaces between processes (cross trade issues) and for the "house as a system”
➢ lack of participants in continuing VET courses
➢ lack of transparency about training opportunities
➢ lack of an early qualification screening
A nation-wide VET-training course “House as a system” is among the 7 most important
measures of this roadmap.47 This hints to substantial qualification needs with regard
to this topic.
The BUILD UP SKILLS project analysed mainly the situation of blue-collar workers.
This can be justified by the data on labour supply: There will be a shortage of skilled
craftspeople soon after 2021, whereas university education will be increasingly popular
among young people. For the complex building rehabilitation tasks addressed by the
VESTE project, building and energy efficiency experts with a university background
are equally important as skilled craftspeople.

47

cf. Zentralverband des deutschen Handwerks 2013: 15.
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9. Appendix
Table 1

Source: BUILD UP SKILLS: 80.
BMWi 2011: Bundesministerium für Wirtschaft und Technologie. Zahlen und Fakten:
Energiedaten - nationale und internationale Entwicklung. Berlin: BMWi.
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Table 2
Share of floor space to be rehabilitated in different kinds of buildings
floor space

share of floor space to be rehabilitated

detached/ semi-detached

≤

residential units

detached/ semi-detached

non-residential

Source: BUILD UP SKILLS: 87.
dena 2011: Deutsche-Energie Agentur. Der dena-Gebäudereport 2011. Statistiken und Analysen zur Energieeffizienz im
Wohngebäudebestand. Berlin.
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Table 3

Source: BUILD UP SKILLS: 76.
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Table 4

Source: BUILD UP SKILLS: 136.
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Table 5

Source: BUILD UP SKILLS 2012: 294.

Note: The gap ualit assu a e a d usto e a epta e of photovoltai s ste s efe s to o e spe ifi occupation - plant mechanic - and one specific
point of reference: The apprenticeship frameworks of plant mechanics do not cover customer acceptance and quality assurance with regard to installing
solar heating on a roof or façade.48 Other gaps might be similarly specific, but they are not described in detail in the BUILD UP SKILLS report.

48

BUILD UP SKILLS 2012: 289.
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Table 6

Source: BUILD UP SKILLS 2012: 298.
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Analysis of qualification needs for the creation
of a climate friendly building stock in Poland1
1. Introduction to the Analysis
The analysis of qualification needs for the creation of a climate friendly building stock
in Poland is conducted in the contex of the VESTE project. Chamber of Crafts and
Small and Medium Enterprises in Katowice is a Partner to the VESTE Project. The
general objective of the project is to enhance qualifications of the managers and qualified personnel in SMEs for the activities to increase energy efficiency and renewable
energy use by two advanced training program.
The main objecitve of the analysis is to identyify future qualification needs in the
building sector in Poland. The major questions necessary to answer are: What should
be done in order to meet the EU 2020 climate targets? Which skills are neccessary in
order to refurbish the already existing buildings and to give the new buildings the best
possible energy efficiency performance? Will these skills be available in the workforce?
Which skills will require specific qualification measures?
This analysis provides background information for the subsequent activities of the
VESTE project in the Baltic Sea Region. It will help to compare qualification needs in
Poland to those in other countries of the Baltic Sea Region.2
The basic source of the Analysis is the Build Up Skills Energy Training for Builders
– Strategy for qualification improvement for employees of the construction sector in the
area of RES technologies and increasing the energy efficiency of buildings published
in Warsaw in April 2013.3
The other sources used to complete the analysis was mainly online sources such
as reports, articles, interviews and other, to indicate the proper source of the thought
the footnotes will be used.

2. European Union 2020 Energy Targets and National Energy Targets in Poland
To start with, the whole european continent is facing the problem of growing
demand for energy. The European Union is forced to deal with the issue of the price
fluctuations and even the disruption of supply. It is crucial for the European Union to
reduce and impair the impact of energy sector to the environment.4
„Securing reliable energy at affordable prices is one of the biggest challenges the
1

Partner Chamber of Crafts and SME in Katowice
The short introduction to the analysis is based on the Analysis of qualification needs prepared for the German
report (provided by Dr. Jürgen Hogeforster)
3
http://www.buildupskills.eu/
4
http://europa.eu
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EU currently faces: further integration of European energy policies and speaking with
one
voice on the global scene are crucial in order to succeed.”5
The EU has set itself targets for energy and climate, which should be achieved by
2020, 2030 and 2050.
The objectives to be achieved by 2020 are the following:
• reduce greenhouse gas emissions by at least 20 percent compared to 1990 levels;
• share of energy from renewable sources in the overall energy consumption - 20
percent;
• improving energy efficiency by 20 percent.6
According to the European Union Explained. Energy the UE is very likely to meet
the objectives - in the years 1990-2012 greenhouse gas emissions have been reduced
by 18 percent; in 2012 share of energy from renewable sources was 14.1 percent.
(Compared to 8.5% in 2005) and it is estimated that by 2020 Energy efficiency will
increase by approximately 18-19 percent. It is a little below the level of the objective
pursued, which is 20 percent. However, it can be achieved if the Member States adopt
all the necessary EU legislation.
The Polish government approved the strategic document describing national energy
development in the Energy Policy of Poland until the year of 2030 already in 2009.
However, on 5th of December 2010 the Polish government approved a Renewable
Energy National Action Plan (RENAP) , which summarizes the current knowledge regarding RES development in Poland.
According to the Build Up Skills the goal of the Europe 2020 strategy in Poland that
are the most important are: 15 percent increase in share of renewable energy sources
in the final energy consumption in 2020; and the 9 percent in energy efficiency in relation to the average final energy. As the Build Up Skills states; the essential task for
Poland is striving towards maintaining a zero economic growth (economic development without an increase in the demand for primary energy); decreasing the energy
consumption of Polish economy to the EU-15 level5; and, as it was mentioned before,
the increase of the share of renewable energy sources in the final energy consumption
to minimum 15 percent and a further increase of this indicator in the following years.
Promotion of this objective throughout Europe has led to a spectacular increase in
the production capacity of renewable energy sources. In 2011 over 100 gigawatts of
solar panels were installed worldwide, 70 % of them in the EU. EU renewables production contributes to reducing fossil fuel imports equivalent to around €400 billion
every year.
Europe’s expanding renewable energy market has considerably reduced the cost of
5

The European Union Explained. Energy. ISBN 978-92-79-42192-1 doi:10.2775/60236
Countries making up the European Union before the accession of new members in 2004. They are: Austria,
Belgium, Denmark, Finland, France, Greece, Spain, Netherlands, Ireland, Luxembourg, Germany, Portugal,
Sweden, and the United Kingdom. These countries are referred to as "old Union".
6
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renewable technologies: the cost of solar panels has for instance fallen by 70 % over
the last 7 years. Renewable energy is also part of a growing ‘green’ technology sector
which employs more and more people in Europe. In 2011, 1.2 million people had renewable energy-related jobs. By 2020, the renewables and energy efficiency sector
are expected to employ over 4 million people across the EU.

3. Labour Demand and Labour Supply in up to 2020 in Poland
World energy resources are divided into renewable and non-renewable. Nonrenewable energy sources are most often been used to supply the world with energy.
However, in recent years the importance of renewable energy sources had increased.
The use of renewable energy sources will certainly be increased due to the need to
protect the environment and due to the depletion of the world's non-renewable resources.
The future of the energy sector will certainly be associated with changes in the
demand for skills and qualifications of employees in companies involved in energy
production. These people will have to be equipped with skills enabling, among others,
the use of renewable energy sources such as hydropower, biomass or wind energy.
Today, therefore, an individual should plan for education at universities to prepare future graduates for the challenges and new needs of the energy sector.
When it comes to labour demand and labour supply up to 2020 it is estimated that
achieving European energy-saving objectives could create 2 million jobs by 2020. Build
Up Skills presents tat the analysis of accessible statistical data from the Central Statistical Office of Poland shows that from the total amount of construction sector employees (which amounted to almost one million people by the end of 2010) almost 40
percent (approximately 360 000 people) work in the modernization sector and building
construction. A considerable number of the blue collar workers are employed in the
solar collector system, less in the biomass boiler and heat pump sector, and the least
in the PV sector.
According to the Build Up Skills the estimated demand for qualified personnel in the
sector of energy efficiency in the construction industry in the years 2014-2018 will
amount to approximately 20 000 employees annually (page 11 – see table 2.1)
Occupations related to the generation and supply of electricity, gas and water are
some of the highest paid professions. When one compares wages in this section to the
total earnings in the industry, you can see that working in a profession related to the
generation and distribution of energy you can count on higher earnings by about 2
thousand. PLN. In September 2013, the average earnings of people employed in the
industry amounted to 3 858 PLN, while in the production and supply of electricity, gas,
steam and hot water - 5 808 PLN.7

7

http://www.stat.gov.pl/
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4. Building stock in Poland
In the last 10 years in Poland we have made enormous progress in the field of
energy efficiency. The energy intensity of GDP has fallen since nearly 1/3. Our
achievements are: thermo-modernization project carried out under the Act on supporting thermal modernization of street lighting or optimization of industrial processes.
Still, the energy efficiency of the Polish economy is about 3 times lower than in most
developed European countries and about 2 times lower than the average in the European Union. Additionally, primary energy consumption in Poland, related to population,
is almost 40% lower than in the "old 15". This provides a huge potential for energy
saving in Poland, characteristic intensive economy growing.
Improving energy efficiency and the rational use of existing energy resources, in view
of increasing demand for energy, they are areas to which Poland attaches great
importance. The priority objective of the Government was to create a legal framework
and support system for activities related to improving energy efficiency. The Ministry
of Economy is developing a draft law on energy efficiency. The law will define targets
for energy savings, taking into account the leading role of the public sector, establish
mechanisms for supporting and monitoring system and collect the necessary data,
which will contribute to increase the rational use of energy. It will also provide fullness
implementation of European directives on energy efficiency.
The large potential for energy savings in the building sector and the fact that this sector
is responsible for 40% of final energy consumption in the European Union means that
investments in improving energy efficiency in this sector are particularly interesting. In
Poland, the program is implemented building renovation, which has already been introduced in 1999 under the Act on supporting thermal. This program aims to provide
technical and financial support to projects in the field of energy savings in buildings
and projects relating to the reduction of heat losses in distribution networks or replacing
traditional energy sources unconventional sources, including renewable. Investors
may obtain a 25% refund of the amount of the loan for project implementation. In the
period 1999-2007 the state budget for this purpose spent nearly 600 million zł.Buildings
in Poland consumes about 40% of energy, with more than 2/3 of the heating - and
could significantly less. The European Union estimates that within a few years in the
newly built homes can reduce the energy consumption for heating by 70%.
Often, homeowners building them focus on anything but on energy efficiency - and
save it.
Already at the design stage should take into account the various options to reduce the
energy intensity of use of the building (ground heat exchangers, heat recovery units,
solar collector). Of course, it is also appropriate building insulation.
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The limitation is often a lack of awareness of architects, designers and contractors. But
it is not they will later pay the bills. The owner must ensure that the new building was
energy efficient.8

8
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Identifying qualification needs and conditions
in the energy sector in Estonia1
The training program in VESTE project concerns the vocational education and training,
not higher education. To be addressed level 4 and level 5 EstQF.
Is to be determined for Estonia the qualification requirements for the evaluation and,
in particular proper execution of work on energy saving in buildings, use of renewable
energy and increasing energy efficiency. What is in these areas of today's qualification
status in Estonia?
Level III and IV qualifications for construction workers in the EstQF
Considering that level III and IV construction workers do not take part in designing
buildings, managing construction work and advising customers and contracting entities, their influence on building energy efficiency is manifested through quality performance of construction work using the proper technological process.
For instance, with regard to all of the most important components, occupational standards should direct both formal education and in-service training to treating the following
topics:
• organisation of construction work;
• typical faults in construction work and their causes;
• primary manifestations of construction faults and the thermal physical impact on
structures and
buildings’ energy efficiency;
• how the selection of construction work technologies influences the environment and
the energy
expenditure of the construction process.
Existing qualification standards, level 4
Cooling and heating system technician, level 4
(http://www.eeel.ee/public/files/Standardid/kutte-ja-jahutussusteemide-lukksepp-tase4.pdf)
Examinated persons 8 (stand 13.05.2016)
Whitesmith, level 4 (http://www.eeel.ee/public/files/Standardid/ehitusplekksepp-tase4.pdf)
Examinated persons 1 (13.05.2016)

1
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Ventilation duct fitter, level 4
(http://www.eeel.ee/public/files/Standardid/ventilatsioonilukksepp-tase-4.pdf)
Examinated persons 5(13.05.2016)

Level V qualifications for construction workers in the EstQF
The level V construction worker qualification is a construction master level, which includes, in addition to construction worker know-how, certain management related competences. When managing construction processes in this extent, a construction master
has greater opportunity to impact the energy efficiency of buildings.
In addition to the competences described in the level III and IV qualifications, the master of construction qualification should also include
• general knowledge of energy sources and energy types and principles for selecting
them;
• general knowledge of the combined effect of technical utility systems and building
structural
elements on building energy efficiency.
Construction manager V
The holder of these qualifications is a mid-level manager who, in addition to the ability
to manage certain construction processes, has project management competences for
buildings of limited size and complexity.
He/she can also perform supervision for the building owner. As the construction manager has a markedly greater scope of responsibility in the construction process than
construction workers, he/she can impact the energy efficiency of the building or process much more. For this reason, the following energy efficiency related competences
must be added to the occupational standard for construction manager:
• general knowledge of energy sources and energy types and principles for selecting
them;
• general knowledge of the combined effect of technical utility systems and building
structural
elements on building energy efficiency;
• knowledge of legislative acts, regulations and standards pertaining to energy efficiency.
Existing qualification standards, level 5
Construction Site Manager, level 5
(http://www.eeel.ee/public/files/Standardid/toojuht-tase-5.1.pdf)
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Examinated persons (13.05.2016) 77
What qualifications must be the extent to which improved in Estonia in order to
achieve the EU energy targets in 2020?
Considering the continuing increase in the housing stock deficit in Estonia and the
European Union energy policy targets for 2020, we can project structural transformation in the construction sector in the near future. Changes in general regulatory acts,
upgraded construction technologies and materials and changes in energy supply strategies condition new requirements for training and work-related organization of those
operating in the construction sector.
It is much harder to broaden the knowledge of untrained workers in the field of energy
efficiency than it is in the case of those with speciality training. If workers who lack
specialized training are also seen as a training target group, in-service training that
deals narrowly with energy efficiency will not be sufficient here: it will be necessary to
develop professional competences as a whole. In the context of this project, the most
important training target group is a master-level employee (approximately 3,500 employees), who is capable of instructing construction workers with lower qualifications
and passing on professional knowledge and skills and is prepared to take responsibility
for organisation of work, use of materials and work results. We also follow the principle
that the higher the occupational qualification level, the more wide-ranging the energy
efficiency-related competences will have to be.
A lack of qualified trainers is also a keenly felt problem. This is a field which the cooperation network established in the course of this project could address as part of continuing activities, creating contacts for bringing international trainers to Estonia and
opportunities to develop local training capacity and developing the lecturer skills of
practicing experts. The key question with regard to developing training capacity of vocational educational institutions in the field of energy efficiency is training speciality
teachers (estimated size of the training target group is 70 vocational teachers).
How many professionals are currently available in this field in Estonia?
Occupied persons in building sector ca 65000
How many professionals energy targets 2020 in Estonia to meet the EU energy
targets in 2020?
We don’t have any research for that righ now. master-level employee (approximately
3,500 employees)
To answer these questions present investigations are to be evaluated in Estonia.
The main sources are found in Build up skills - Energy Training for builders.
http://www.buildupskills.eu/national-project;
http://estonia.buildupskills.eu/et/home
and http://estonia.buildupskills.eu/et/national-project
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In addition technical discussions can be conducted, eg. as with professional associations.
New qualification needed in Estonia – independent energy efficiency consultant
– level 4 or 5
Almost 70% of Estonian population lives in apartmentbuildings that have distant-heating and no alternative heating options. There is also a large number of old manufacturing and office buildings that need to be renovated in an energy efficient manner.
At the moment, the service providers in renovation and financing have established a
group of consultants and salesmen who are primarily interested in their sales results,
rather than offering the most energy efficient solutions.
In order to avoid this, we need to agree on qualification standards, train relevant specialist and ensure their independence from the service providers.
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Identifizierung der Ausbildungsanforderungen und -bedingungen im Gebäudeenergiesektor in Ungarn1
Die Erfüllung der Ziele des VESTE-Projekts - die Zahl der Experten mit moderner
Energieperspektive und Fachkenntnissen zu erhöhen, und dadurch den Energiestatus der im Projekt teilnehmenden Länder zu erhöhen, - hat wegen der Zusammensetzung des Gebäudestands in Ungarn, eine noch größere Bedeutung, als in anderen
Ländern.
Die im Rahmen des Veste Projekts zu entwickelnden Bildungen können nur dann
nützlich sein, wenn wir die Interventionspunkte bestimmen, durch die wir den Ausbau
der ungarischen Energiekompetenz beeinflussen und ein Sprüheffekt ausschließen
können.
Die Notwendigkeit der Energieeinsparung und der Nutzung erneuerbarer Energiequellen in Ungarn begründet der Forschungsbericht NEGAJOULE 2020 des Energiaklubs "Das Energiepotential in ungarischen Wohngebäuden".
In Anbetracht der Notwendigkeit des Ausbildungsprogramms sind wir zum Ausgangspunkt gekommen, dass zur energetischen Modernisierung der industriellen und öffentlichen Gebäude, zur energetisch nachhaltigen Umsetzung neuer Investitionen, sowohl im Bereich der Ingenieurkompetenz wie im Ingenieurwesen grundsätzlich die
Bachelor-Ausbildung die Möglichkeit bietet, ein angemessenes und aktuelles Fachwissen zu erwerben. Für diejenigen, die früher ausgebildet wurden oder sich besonders für Energiekompetenz interessieren, existieren Weiterbildungsprogramme, die
Erweiterung dieser Bildungen wäre zwar ein weiterer Schritt nach vorne, aber das
wirkliche Defizit zeigt sich im Fachwissen, das bei Wohninvestitionen eingesetzt werden kann.
Wenn wir den Einsatz erneuerbarer Energien, die Entwicklung von energiebewussten,
nachhaltigen Gebäuden beobachten, können wir sagen, dass das Fachwissen bei
den Ingenieur-Teams bei großen Investitionen vorhanden ist.
Das energiebewusste Fachwissen fehlt in erster Linie bei Investitionen, wo die Größe
des Budgets die Kosten des Architekten, der externen, professionellen Kontrolle der
Ausführung nicht deckt. Diese Aufgaben werden in diesen Fällen nur auf dem gesetzlich vorgeschriebenen Mindestniveau ausgeführt.
Die Änderung dieser Situation, die sich auf die Investitionen von KMU-s im Allgemeinen auswirkt, könnten wir in hinsichtlich zwei Aspekten beinflussen, wenn wir die Entwicklung und Stärkung des Energiebewusstseins der Fachleute der
1
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Kleinunternehmen, die in der Regel bei der Modernisierung von Wohngebäuden die
Hauptrolle spielen, durch Weiterbildung im Rahmen des VESTE Projekts unterstützen. Gutes Fachwissens durch Fachleute aus Kleinunternehmen könnte sowohl zur
Modernisierung von Wohngebäuden, als auch zur Entwicklung von Investitionen in
kleine Unternehmen und zur Erweiterung des nachhaltigen Gebäudebestands beitragen.
Zusammensetzung der Fachkräfte von Kleinunternehmen nach Qualifikationsniveau:
Der berufliche Hintergrund von Kleinunternehmen in Ungarn zeigt einen signifikanten
Unterschied nach Tätigkeitsprofil und Geschäftsbereich des Unternehmens.
Bei der Entwicklung der Trainingsprogramme haben wir die fachlichen Bedürfnisse
und Trainingserfordernisse der Unternehmen untersucht, die in den Grossstädten im
Baudienstleistungssektor Reparatur- und Renovierungstätigkeiten, oder in anderen
Orten Bautätigkeiten ausüben.
In früheren Jahren konnten diese Unternehmen mit beruflicher Qualifikation und
Meisterprüfung ihre eigenen Bauaktivitäten ohne technische Überwachung durch einen externen Ingenieur durchführen. Die in den letzten Jahren vorgenommenen Änderungen erlauben dies jedoch nicht mehr. Ein erheblicher Teil der noch aktiven
Fachleute haben ihre Qualifikation vor 30 - 35 Jahren auf ISCED 3 und 4 Stufe erworben. Die jüngeren Fachkräfte erwarben ihre Fachkenntnisse auf ISCED 5 Stufe –
damit immer noch mittlere berufliche Qualifikation.
Im ungarischen Ausbildungssystem kann die Ausbildung von Energiefachleuten auf drei Ebenen stattfinden:
•
•

•

Universitätsausbildung (ISCED 6 und darüber)
Ausbildung in mittleren Berufsbildungseinrichtungen (ISCED 3 – 5), Bildung zur Vorbereitung auf Prüfungen bestimmter Berufe des Nationalen
Qualifikationsregisters (OKJ), die vom Staat finanziert wird.
Weiterbildungen im Rahmen der Erwachsenenbildung (ISCED 3 – 5) zur
Vorbereitung auf Prüfungen bestimmter Berufe des Nationalen Qualifikationsregisters (OKJ), die vom Staat nicht finanziert werden.

Nach den einzelnen Trainingsmöglichkeiten kann folgendes festgestellt werden:
Infolge des Energieeffizienzansatzes und der Weiterentwicklung des Einsatzes erneuerbarer Energien ist die Entwicklung eines notwendigen Ansatzes im ungarischen
Ausbildungssystem vor allem in den Inhalten der universitären Ausbildung präsent.
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Die Unterstützung der inhaltlichen Weiterentwicklung von Universitätskursen würde
dazu beitragen, die Ziele des VESTE-Projekts zu erreichen.
Hochschulkandidaten hätten dann die Möglichkeit, sich auf dem neuesten Stand des
Energiefachwissens zu bringen und sich mit erneuerbaren Energien einen modernen
energetischen Ansatz anzueignen.
Die Ausbildungsziele des Projekts könnten sich auf die Weiterbildung von Hochschulabsolventen ausdehnen, indem Sie einen modernen energetischen Ansatz vermitteln.
In Ungarn sind offiziell Schulungen vorgeschriebenen, um die Berechtigung, ein Energiezertifikat ausstellen zu können, zu erlangen.
Als Bildungsziel des Projekts empfehlen wir die Entwicklung eines Weiterbildungsprogramms für Hochschulabsolventen nicht, weil dies die Verbreitung des modernen
energetischen Ansatzes unter Kleinunternehmern und deren Angestellten, die nur
über eine mittlere Schulbildung verfügen, nicht fördern würde.
Die im ungarischen Ausbildungssystem verfügbaren beruflichen Sekundärqualifikationen sind in der Regierungsverordnung, dem Nationalen Qualifikationsregister
(OKJ) angegeben. OKJ beinhaltet 189 Berufe, die mit Grundschulabschluss, ohne
Abitur erworben werden können. Unter diesen Berufen bieten zwei Berufe das
Recht, ein Gerät zur Erzeugung von erneuerbarer Energie zu installieren und zu
unterhalten: Installateur für Wärmepumpen sowie Elektriker. Doch selbst diese Ausbildungen beinhalten das nötige Wissen bezüglich der der erneuerbarer Energien
nicht.
Unter den im OKJ geregelten 357 beruflichen Qualifikationen, die auf der mittleren
Ebene mit Abitur zu erwerben sind, gibt es 3 Berufe: Energietechniker (55 582 01),
Gebäudetechniker (54 582 01) und Fluid-Extraktortechniker (54 544 02), die die Verwendung erneuerbarer Energien und die Frage der umweltbewussten Verwendung
der Energie überhaupt erwähnen.
Einige der Berufe im OKJ können in der Berufsbildung und in der Erwachsenenbildung, andere können nur in der Erwachsenenbildung erworben werden.
Die Bildungsziele der im Rahmen des VESTE Projekts zu entwickelnden Bildungen würden wir wie folgt definieren:
Weiterbildung zum Thema Energetik, mit einem Zeitrahmen von 240-300 Stunden,
für Absolventen der Mittelschule, die vorallem in der Agglomeration von Großstädten und in kleineren Siedlungen Bau- oder Gebäudetechnik betreiben.
Wir würden ein Bildungsprogramm mit einem Zeitrahmen von 80 Stunden mit der
Absicht einrichten, jedem zu ermöglichen, sich über die energetische Modernisierung geplanter Immobilien die nötigen Informationen aneignen zu können. Dieses
Programm könnte auch die Möglichkeit für Fachleute mit einer beruflichen
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Qualifikation bieten, um ein Vorwissen zu erwerben oder sogar seine Bereitschaft
zu erreichen, an der erweiterten Bildung mit einem Zeitrahmen von 240-300 Stunden teilzunehmen.
Das Ziel der Weiterbildungsprogramme sollte nicht darin bestehen, eine bestehende
berufliche Erst-Qualifikation zu erwerben, die Weiterbildungen sollten im Rahmen
der Erwachsenenbildung organisiert werden.
Der Inhalt der Weiterbildungen sollte die Berufsfelder umfassen, die dazu beitragen
einen modernen energetischen Ansatz entwickeln zu können sowie die Risikopunkte der Energieeffizienz bei den Bau- und Renovierungsarbeiten identifizieren
zu können, um über entsprechende Tätigkeiten energieeffiziente Immobilien zu
schaffen.
Das Bewertungssystem dieser Weiterbildungen und die Bescheinigung der erworbenen Kompetenzen müßten sich an den Bildungsrahmen der bestehenden Bildungen auf mittlerer Ebene für modernes Energiewissen orientieren. Sie sollten gleichzeitig ermöglichen, die in der Erwachsenenbildung und in der beruflichen Erst-Ausbildung erworbenen Kompetenzen anrechnen zu können (z. B. im Beruf des Gebäudeenergetikers).
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1. Introduction
All European countries face tremendous challenges in reaching the EU 2020 (EU) climate protection targets.1 A comprehensive strategy, comprised of a bundle of political
and economic efforts for each EU country is needed for shaping political, legal and
economic framework conditions, as well as to effectively stimulate and to monitor its
implementation in various respects. Across the EU countries, most of that effort relates
to the reduction of climate-damaging fossil fuels in energy generation. Further efforts
to reach the climate protection targets aim at raising energy efficiency and energy saving of buildings, by introducing of e.g. renewable energies. Overall, country-specific
measures towards improved climate protection, improvement of energy efficiency and
towards an increased use of renewable energies are generally embedded in extensive
growth-oriented economic, financial and labour market policies and related further
strategies.2
The planned training course concept focuses on targeted further training for specialists
to transfer subject-specific contents on improving energy efficiency and on use of renewable energies for residential buildings. On the one hand, in already existing (often
old) buildings that do not conform to modern energy standards, large-scale technical
measures may show promising results in terms of high savings in energy consumption,
in particular heating energy. Whereas, on the other hand, designing new buildings offers a major contribution to prevention or reduction of energy consumption. However,
for older and for new buildings, it shall apply in equal measure that planning, avoiding
or reducing of energy consumption shall be observed with equal care as thorough executing of the relevant measures. Advising customers, who may be highly interested
in energy efficiency of their buildings, is particularly important at a preliminary stage of
planning of technical solutions. Therefore, experts are required for various processes
– especially for advising, planning, executing and monitoring of energy-efficient rehabilitation and construction projects.3 The following training course concept is therefore
aimed at all groups of experts who are engaged in consultation, planning, execution
and monitoring processes in the field of energy-efficient rehabilitation and construction.
In the following, selected organisational and didactic elements of the course concept
will be presented. In this context, further training with regards to the German Energy
consultant for buildings will be discussed – a crucial element in designing the VESTE
training concept. The Train-the-Trainer concept provides more detailed description of

1

See in particular the European Commission's information on the Internet at: http://ec.europa.eu/clima/policies/strategies/2020/index_en.htm
2
See overview of the European Union's growth efforts and the measures and strategies by countries, their strategies, including country-specific recommendations by the European Commission at: http://ec.europa.eu/europe2020/making-ithappen/country-specific-recommendations/index_en.htm
3
See the preparation of various studies and information on all relevant experts with different focus areas of the construction sector in Germany: Eastern Europe Association of the German Business Community: Analysis of qualification needs for
constructing climate-friendly buildings in Germany. Berlin, June 2016 (internal report on the VESTE project).
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the didactic-methodical concept of two planned training courses and further training
courses within the scope of VESTE.4
•

Organising the course and target groups of WB

Key attention in designing the training course concept is on structuring of the complex
course in two parts (A and B), as well as on orienting the course towards (partly) diverse target groups. Two successive interrelated further training courses (A and B) will
be designed in the project. Basically, these further training courses are targeted at
those specialists and executives in companies and organisations who bear responsibility for (partly) varying tasks at different phases of a project in the field of consultation,
planning, execution and monitoring of construction measures on raising energy efficiency and on the use of renewable energies.
•

Compliance with the German further training course Energy consulting for buildings (as a reference course for the planned course)

A largely established further education for the German energy consultant for buildings
(hereinafter also referred to as the reference course) for various professionals across
several occupational groups is yet another basis for the development of the course
concept.5 These specialists/experts share, among others, in-depth vocational training
and comprehensive expertise in the field of renewable energies for residential buildings. As a rule, these experts are specifically qualified, in accordance with level 6 of
the German Qualifications Framework. Their professional scope and duties include
dealing with measures aimed at energy-saving rehabilitation of buildings and on raising
their energy efficiency. Besides the acquired professional qualifications, such professional background is regarded as an essential necessary prerequisite for the further
training for the German energy consultant for buildings.
The course program for energy consultants for buildings is regulated by law which
means that, upon completion, course participants are officially legally authorised to
provide on-site independent consulting services for private or commercial customers.
The essence of this so-called “on-site consultation” is the presentation of possibilities
of energy rehabilitation in buildings based on well-founded figures, data and facts on
the current energy performance of residential buildings. Consultants shall submit a
well-argumeted set of measures intended to improve energy performance of a building,
taking into account legal and financial aspects.
The energy policy goals for saving energy and reducing CO2 emissions in Germany
and Europe form the basis for establishing further training programs to train energy
consultants for buildings.
4

See the didactic- ethodological desig aspects of the „Trai -the-trai er“ co cept for the VESTE project.
In the course of the German text, mostly only the male form is used in the text, when specifying persons or groups of persons (e.g. energy specialist for buildings). This is done for reasons of simplicity. In principle, all statements apply to both
sexes, to persons or groups of persons.
5
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Listed below are elements of the specific legal framework for rendering “on-site consultation” services in Germany, as broadly outlined above. The project partners in the
VESTE project shall decide whether, or in what form, such or similar legal framework
conditions are to be implemented in their countries.
•
•
•
•
•

•

•

In Germany, it is obligatory to pass an extensive exam for energy consultant for
buildings.
Officially, no consultation services to private or commercial customers are allowed without passing the exam.
Dedicated organisations check energy consultants for buildings as to whether
they are authorised to provide on-site consultation services.
In order to ensure verification, authorisation/license is documented in a dedicated directory.
In the German further training course program for energy consultants for buildings, ecological, technical, but also legal and economic aspects are of great
relevance for on-site consulting.
At the end of the consultation and verification process, (prospective) clients are
given a concept for energy rehabilitation of an object produced by the energy
consultant for buildings.
Generally, any legal, ecological, technical and economic aspects shall be taken
into account as part of the building rehabilitation concept. This also includes,
e.g., information on all possible public funding – a matter always of great relevance to the client.

The variety of activities and momentum across Germany, triggered by on-site consulting was subject of research and evaluation in a dedicated study. The following results
were obtained:6
•

•
•

•

The German public-sponsored program for building energy consultation is a key
political instrument for increasing energy efficiency in residential buildings as
well as in achieving climate protection targets of the German federal government.
On-site consulting sets important quality standards for the entire energy consulting market.
On-site consulting for energy rehabilitation of buildings has become an essential
tool for dwelling owners in planning their rehabilitation measures or for coordinating their measures sensibly, even if, besides this tool, there are many other
choices with respect to energy-focused rehabilitation of buildings.
On-site consultation services not only trigger capital investment, but also allow
for funnelling investments, thus enabling a selection of higher-quality measures

6

See German Federal Office for Economics Affairs and Export Control (BAFA), Unit 415 (Evaluations) (Publisher): Evaluation
of on-site consultation on energy saving - Final report. Ver.: May 2014, p. 27 et seq.
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•

on cutting back energy in objects and on energy-saving, which in the long term
may lead to improved energy balances and cost savings for clients.
Clients were encouraged to allocate their investment budget in the most costeffective manner.

Based on these findings, the involved project partners are convinced that the existing
German further training course for energy consultants for buildings will be of fundamental benefit to the project partner countries. To this end, the concept of the further
training to become an energy consultant for buildings (so-called on-site consulting) will
serve as a reference course for the further training courses A and B – yet to be developed in the project.
Nonetheless, understandably a “one-by-one transfer” or copying of the reference
course by the partnering project countries will not be possible and reasonable.
Accordingly, in the following presentation of the concept and further on, in its ongoing
development in the project, special attention will be particularly paid to reasonable
transfer chances to the remaining project countries with regard to the German course
for energy consultants for buildings as well as to the most likely modified options, eventually needed in order to design own courses A and B. The above outlined considerations constitute therefore a draft for the course concept, subject to further adjustment
in the course of the project, as required by the participating project partner countries.

2. Further education target / consultant’s competencies
The key goal of the interrelated consecutive further training courses (A and B) in the
VESTE project is to qualify course participants as facilitators and consultants for performing a comprehensive and holistic consultation in practical measures on avoiding
and reducing energy consumption in residential buildings (raising the object´s energy
efficiency). In particular, key results of such energy consulting are subject to a comprehensive preparation and summary for clients or interested parties. The consultants
shall acquire the following basic competencies:

2. 1 Consultant´s key competencies
1. Based on his or her essential knowledge, the consultant shall be able to collect
and evaluate the actual state and to identify weaknesses in energy efficiency
for an existing residential building.
2. The consultant may provide a description of the proposed measures for energy
rehabilitation by producing information on how to achieve improved energy efficiency (by specifying an energy rehabilitation timetable). The consultant also
This project is co-funded by the European Union
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3.
4.
5.

6.

advises and informs about the implementation sequence of the proposed
measures and how to harmonise them.
Based on the proposed measures, the consultant may predict likely savings in
final energy consumption, likely CO 2 emissions and likely final energy costs.
The consultant shall be able to determine likely additional energy-related costs.
The consultant may provide in one go information on the economic viability of a
rehabilitation project or (in the case of a rehabilitation timetable) of the first
measure, by using an appropriate key indicator.
The consultant shall point out further advantages related to energy rehabilitation.

Such basic competencies, which can only be acquired after attending both further training courses A and B, are next subject to further differentiation and specification, thus
producing a clearer picture of the scope of the skills to be strengthened during further
training.
2.2 Required competencies for the analysis of the actual condition of the building envelope and of systems engineering
1. In an energy consultation report, the consultant shall present the actual energy
status of the building envelope (including pictures) and the actual state of the
systems installed, as well as creates an energy balance sheet, based on collected data.
2. The consultant shall determine the data required for this purpose in accordance
with recognised rules of technology or in line with calculation procedures as set
out in the applicable law provisions on energy-saving.
3. For mean value formation, consultants may use data on the final energy consumption from the last three heating periods in order to match them with the
final energy demand.
4. The consultant shall explain the difference between final energy demand and
consumption.
2.3 Competencies in planning and designing an energy rehabilitation concept
1. In the energy rehabilitation concept, the consultant shall present how to achieve
a certain energy consumption level by means of time-related measures, clearly
below comparable residential buildings (without energy rehabilitation
measures), in line with new high European efficiency standards for residential
buildings.
2. In case if the in-house engineering system was not based on the use of renewable energies, the consultant shall submit in the form of a supplement a proposal
for appropriate measures to improve energy efficiency of the residential building.
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3. If introduction of renewable energies is not feasible at an economically viable
cost or due to other reasons, the consultant shall comprehensibly explain it in
the energy consultation report, even if the advisee (nevertheless) intends to use
renewable energies.
4. The consultant shall provide information on the reduction level of final energy
consumption, on CO2 emissions and on the final energy costs.
5. The consultant shall assess with a suitable parameter (e.g. amortisation period)
the economic viability of all measures required for the achievement of the rehabilitation objective, based on energy-related additional costs, including an explanation of the difference to the full costs.
6. The consultant shall be able to advise on possible public or commercial funding,
by characterising all relevant funding programs by type and amount.
7. The consultant shall indicate the need for a ventilation concept upon completion
of the energy rehabilitation of the thermal building envelope, unless a ventilation
system was already specifically included in the proposed measures.
8. In executing an energy rehabilitation project, the consultant shall point out that
monitoring is necessary and reasonable. Where appropriate, he/she shall therefore indicate subsidies granted by public authorities or by other sources.
9. In the analyses, plans and documentations, the consultant shall pay particular
attention to compliance with current state-of-the-art provisions as set out in the
relevant German Energy Saving Ordinance (EnEV) or in comparable provisions
or rules.
10. In planning an energy rehabilitation concept (creation of a so-called rehabilitation plan) the consultant may also propose a reasonable and harmonised stepby-step approach.
11. Based on a rehabilitation plan, the consultant shall present how to comprehensively rehabilitate a residential building by performing coordinated and harmonised measures (single measures vs. combination of measures).
12. The consultant may show that the selected and harmonised measures are
based on construction physics, taking into account the effects on system engineering.
13. The consultant shall specify the scope of final energy reduction, final energy
costs and CO2 emissions for each rehabilitation measure, based on the proposed harmonised measures.
14. The consultant shall indicate energy-related additional costs for each single rehabilitation measure.
15. The consultant shall point out the necessity of a ventilation concept upon completion of the energy rehabilitation of the thermal envelope, unless the project
already included installation of a ventilation system.
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16. The consultant shall stress out that monitoring of an energy rehabilitation project
is needed and advisable. Where appropriate, he/she also shall draw attention
to subsidies granted by public authorities or other sources.

3. Reflections on the organisational and contentual basic content of
the courses A and B
Scheduling and contentual orientation of promotion of competence offers basically two
alternative ways of achieving the desired competencies.
1. A chance to promote competencies:
All above mentioned competencies provide the framework for both further training
courses, which means that there is no fundamental division or separation of competencies between the two courses. Rather, in both courses competencies are fostered
to varying degrees and intensity.
2. A chance to promote competencies:
Division or separation of competences: Generally, promotion of competencies in
course A is other than in course B. Only the combination of both courses reflects the
entire competency profile.
As a result of the following considerations, project partner 2 recommends a combination of both options of promoting competencies.
•

Contentual complexity of the topics and scheduling

The content to be conveyed is, to some degree, very complex and challenging in terms
of further training, comprising a total of 240 hours. In order to establish competent
professional consulting, essential content of the subsequent topics (1-5)7, which is yet
subject to clarification, shall therefore be axiomatically interlinked in a further training
course. In the opinion of P2, promotion of basic knowledge in the further training course
A (basic course) shall therefore take into account the subject areas 1, 2, 3 and 5.
•

target group (course participants) diversity

According to current knowledge of P2, it cannot be assumed that course providers in
the project partner countries can, may, or will differentiate their courses A and B according to target groups. Therefore it is not unlikely that participants of both courses
7

See Chap. 4
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might have similar or differing educational background, professional qualifications and
experience. It is, therefore, quite possible for the different participants to have varying
knowledge and experience in the relevant subject areas.
Among other things, also didactic-methodological considerations suggest that it is basically reasonable to tap a variety of knowledge and experience in a complex further
training program. Assuming a heterogeneous target group, it may turn out very beneficial in terms of imparting the (partly) ambitious and complex content of diverse subject
areas in both further training courses, if, having a heterogeneous background, participants mutually support each other and contribute with their knowledge and experience.
Already at the stage of the course A, participants’ contribution to form a common
knowledge base is particularly beneficial for subject areas 1, 2, 3 and 5.
•

Integrated view on the needs of the business world

The reference further training course to train energy consultants for buildings is a training that was developed mainly as an answer to meet raised market demand for systematic and comprehensive consultation. A “building” constitutes a complex object of
interest, including technical, ecological, legal and economic aspects. However, in order
to be able to carry out a comprehensive consultation under many technical, ecological,
legal and economic aspects requires an in-depth inventory control and a comprehensive description of the existing actual condition of the building, comprising core building
and installation systems as well as the electronic and electro technical framework conditions. The therefore required basic knowledge is laid down and structured in part A
of the course. Given the background of the supposed diversity of the target groups and
the short duration of course A (“only” approx. 80 hrs.), first and foremost the subject
matter covered is related to a thorough inventory check to a compliance analysis of the
actual technical situation and to legal framework conditions. Course B of the further
training program will provide an in-depth insight into resultant thematic areas related
to the preparation of an energy consultation report and to the demonstration of reasonable economic measures for energy saving, energy conservation and further related
aspects.
From the considerations so far, it seems obvious that it advisable to structure both
courses A and B similarly, as well as to convey most of the subject areas in varying
intensity. Subsequently, both courses A and B are structured in the form of a basic or
elementary course (approx. 80 hours) and an advanced or in-depth course (approx.
240 hours).

Upon explanation of essential basic conditions and conceptual principles, in the following sections the distribution of teaching hours as well as the content or subject areas
will be specifically described, following the reference course model.
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4. Thematic content of the further training courses for Energy Service Technicians
Following the concept of the reference course, the contents of the two further training
courses A and B shall basically cover five topics. For definition of the contents of the
two further training courses, the contents of the reference course is outlined below.
Due to the particular relevance and complexity of topic areas 2 and 3, a minimum
scope is planned for these topic areas.

No.

Topic area (TA)

Scope of
teaching
hours
course A

Scope of
teaching
hours
course B

TB 1

Legal issues

8

8

TB 2

Building envelope in new and
existing objects
Engineering systems and renewables in new and existing
buildings
Energy certificate,
modernisation recommendations,
economic efficiency
Electrical engineering / lighting

32(min.)

80 (min.)

32(min.)

80 (min.)

0

56

8

16

80

240

TB 3

TB 4

TB 5

Total

Tab. 1: Overview of the topical areas, scope and distribution of teaching hours
Similar to the reference course, at least one third of the total teaching time (45 min/each
unit) shall be scheduled for subjects 2 and 3 respectively. As for the remaining teaching
units in the subject areas 1, 4 and 5, there are any neither indications nor suggestions
regarding the training as energy consultant for buildings in Germany. For these topics,
the subject content may be adapted by planners of further education accordingly. Table: information on the distribution of teaching hours is to be considered as proposal
or recommendation by project partners.
Below is in keywords the seminar contents of the individual topics, which significantly
contribute to the achievement of the abovementioned desired competencies. At the
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same time, the project partner countries involved shall introduce their own extensions
or reductions, provided that the desired competencies can be achieved accordingly.8
Topic area 1: Legal issues
•

Practical adoption of the applicable German Energy Saving Ordinance (EnEV)
Overview of the contents, basic terms, requirements for new/existing buildings,
basic concept for preparation of energy certificates for new/existing buildings,
provisions for preservation of historical heritage and monuments, practical examples: interpretation issues of the German Institute for Building technology
(Deutsches Institut für Bautechnik) or comparable regional bodies

•

Legal basis I: EU Buildings Directive, EU Energy Efficiency Directive, national
legal regulations on buildings and on energy efficiency of buildings; in Germany
in particular EnEG, EnEV, EEWärmeG, relevant State Building Regulations
(LBO)
A brief content overview, implementation of the EU Buildings Directive and the
EU Energy Efficiency Directive in each respective country, dependencies and
interrelations of various involved regulations and laws

•

Legal basis II: further national legal regulations and standards, for Germany in
particular DIN V 18599
A brief content overview of DIN V 18599, evaluation of energy efficiency of buildings according to DIN 4108/4701, heat protection and heat demand calculation,
interactions/references EnEV and standards.

Topic area 2: building envelope in new and existing buildings
•

Basics: energy-efficient building, solar dwelling, eco-friendly dwelling design,
heat-saving potential.
Knowledge of energy standards for new and existing buildings, requirements for
energy-efficient buildings, organisation and design of buildings, practical examples, interaction between technology and buildings

•

Energy aspects

8

In the list of the content, the particulars relating to legal aspects in Germany (e.g. laws or regulations) are formulated in a
more general and open manner so that other participating project partner countries may introduce their own national
specificities, laws, regulations and standards on energy-efficient rehabilitation and energy efficiency. The structure of the
further training course B (content range, scope and division of teaching hours) is comparable to the structure of the reference course. Except for the volume of teaching hours, course A is also structurally comparable to the reference further
training course.
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Physically active principles and energy characteristics, basics of heat and moisture protection (temperature profile of components, Glasser-chart, user influence, thermal bridges), calculation of U-values, thermal bridges, airtightness
•

Thermal insulation materials and systems in comparison
Building materials, properties and areas of application, fire protection

•

External, internal and roof insulation, taking into account protection against
moisture, sound and summer heat
Essential construction of walls, windows, roof, ceiling, flooring, insulation
measures of exterior components and components in unheated and partially
used rooms in new and existing buildings

•

Building envelope as a weak point: thermal bridges, ventilation-induced heat
losses (high priority)
collection, designation, calculation and avoidance of weak points (thermal
bridges and loss of ventilation heat) with regard to raised comfort by reduction
of draughts and “cold feet” as a result of rehabilitation measures; reduction of
energy losses – thermal insulation and air tightness in new and existing buildings (thermal bridges, transmission-heat losses, summer heat protection etc.)

•

Internal and core insulation (high priority)
basics on interior insulation taking into account thermal bridges, in particular
connection of ceiling, flooring and internal walls with exterior walls, examples

•

Basics on summer comfort/heat protection (high priority)
basics on solar warming in summer, ways to avoid them

•

Detailing: thermal bridges in new and existing buildings, calculation of thermal
bridges.
Sample calculation of a thermal bridge with software, including equivalency
proof

Topic area 3: Systems engineering and renewables in new and existing buildings
•

Overview of heating technologies
Heating technologies, including an overview of market available heat generators
(heaters, heat pumps, CHPs, fuel cells, pellets, solar heaters, etc.) with indication of their preferred application areas, controls and control technology, exhaust gas disposal, fuel supply and storage, heat distribution, heat storage and
discharge (radiators, underfloor heating, air conditioning), heating system
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design: estimated calculation (storage systems, CHP, heat pumps), heating
systems design: specification of parameters for heating engineers, in accordance with power requirement (estimated heating load calculation for boiler sizing), comparison of heating alternatives with regard to energy saving, consulting
in the choice of the proper heating system.
•

Weak points of heating technology
collecting, designating and eliminating of possible weak points in existing heating systems

•

Overview of hot water preparation
Water heating, incl. overview of market available hot water supply systems, e.g.
storage tanks and their preferred application areas, legionella problems, estimated calculation of thermal solar systems by using renewable energies

•

Overview of ventilation systems, heat recovery, controlled residential ventilation
for residential buildings
Types, systems, designs, optimisations, technical and structural requirements,
use of ventilation systems, considering various heat recovery systems and possibilities of thermal pre-treatment (pre-heating / pre-cooling) of the outside air,
e.g. by means of a proper air guidance through the soil (ground collector), basic
national regulations, for Germany in particular DIN 1946-6 and the requirement
of ventilation concepts for new buildings and after rehabilitation

•

Emissions
collection, calculation and identification of CO2 emission rates

•

Control technology for heating and residential ventilation systems, knowledge
of hydraulic adjustment, control at EE
Explanation of hydraulic balancing, basic regulation of systems engineering,
e.g. for renewable energies: thermal solar system combined with hot water storage tanks and boilers

•

Photovoltaics
application areas, installation options and prerequisites in new and existing
buildings, dimensioning

Topic area 4: Energy certificate, modernisation recommendations, economic efficiency
•

Economic efficiency
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calculation variants for profitability and presentation of results tailored to the
consultation recipient (layperson). Assistance in decision-making on new and
existing buildings
•

Funding
Information on funding options for energy-efficiency measures and on use of
renewable energies; national support programs, in Germany, in particular basic
information on KfW and BAFA federal funding programs

•

Software programs for energy evaluation of residential buildings
Information on market available software, empirical data from practical experience

•

Arranging low-budget measures
individual measures by economic viability, optimisation of the engineering systems by controls and regulation, joint sealing, ventilation behaviour, simple insulation measures

•

Issuing of energy certificates and drawing up modernisation recommendations,
also on economic viability
Technically useful measures as a rehabilitation proposal, achievable energy
saving values, practical advices, typical errors in issuing of energy certificates,
calculations according to recognised calculation methods, instructions for the
preparation of modernisation recommendations (basics: weak points of building
envelope / facility systems)

•

Energy consultation report
Preparation of a model energy consultation report, whereby the result shall meet
minimum requirements for a consulting service according to guidelines

•

Impairing consultancy competences
consultancy competences and presentation possibilities of subject-related interconnections (sample report), presentations, customer discussions

•

Power demand / consumption balance
Simple plausibility checks (empirical formulas), estimation of calculation results
compared to energy consumption, power consumption calculations

•

Use of proper software to determine relevant building data
Differences in calculation, performing of various calculation methods using software, e.g: producing an energy certificate
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Topic area 5: Electrical engineering / lighting
Energy efficient lighting, use of natural lighting, light control, energy efficiency of typical
power consumers (e.g. pumps, household appliances, etc.), facility systems engineering, energy management, smart home.

5. Concluding remark
This basic course concept constitutes a common discussion basis for the development
of two further training courses in the VESTE project. The references to the German
training of energy consultants for buildings (reference further training) are intended to
provide a well-founded (first) organisational, scheduled and content-related basis, subject to adaptation to specific needs and interests by the participating project partner
countries. To this end, some adjustments have already been introduced in the development of the concept in order to prevent an unreflected one-to-one transfer of the
German training concept. Accordingly, it is possible to introduce further adjustments in
the participating project partner countries. However, the respective organisational, content-related and further consequences for a modified design of the concept can mainly
be considered and reflected in each individual project partner country.
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