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Preface

The world is coping with a host of environmental problems and an urgent need to reduce
carbon emissions. A greener future also provides enormous potential for much needed
employment growth. However, without suitable skills, this potential cannot be realised.
Today, skills gaps are already recognised as a major bottleneck in a number of sectors, such
as renewable energy, energy and resource efficiency, green building and retrofitting,
environmental services, and green manufacturing. Training response measures are successful
where they are coherent across policy domains, systemic and systematic, and targeted at
disadvantaged groups. These training measures can only be effective if based on timely
identification of skills needs.

The European Centre for the Development of Vocational Training (Cedefop) and the
International Labour Organization (ILO) worked together in carrying out the project ‘Skills
for green jobs’, identifying skills needed for greener economies with respect to structural
shifts, and new, emerging and changing occupational profiles. The ‘Skills for green jobs’
study is embedded in the green jobs initiative, a joint initiative of the United Nations
Environment Programme (UNEP), the ILO, the International Employers Organization (IOE)
and the International Trade Union Confederation (ITUC), to assess, analyse and promote
creation of decent jobs as a consequence of the needed environmental policies.

The Skills for green jobs - European synthesis report (Cedefop, 2010) covers six EU Member
States: Denmark, Germany, Estonia, Spain, France and the UK, and Annexes 1-6 are
summaries of the country reports. The ILO global synthesis report, Skills for green jobs: a
global view (Strietska-Ilina et al., forthcoming), analyses the situation in all 21 countries
involved in the study (Australia, Bangladesh, Brazil, China, Costa Rica, Denmark, Egypt,
Estonia, France, Germany, India, Indonesia, the Republic of Korea, Mali, the Philippines,
South Africa, Spain, Thailand, Uganda, the UK and the US). The reports are available at:
http://www.cedefop.europa.ecu (Cedefop’s website; under ‘Identifying skills needs’, ‘Skill
needs in sectors’) and: http://www.ilo.org/skills/what/projects/lang--
en/WCMS 115959/index.htm (the ILO website).

Country reports benefited from major contributions from Kurt Vogler-Ludwig, Luisa Stock,
Ida Bayer, Hanne Shapiro, Olav Aarna, Elvira Gonzales, Fernando del Rio, Cristina
Castellanos, Cecile Mathou, Steph Charalambous, Michael Lawrie and Shane Beadle. The list
of country experts is provided in each full country report.

NB:

The six full country reports are unedited and available only electronically. They were used as
background information for Cedefop’s Skills for green jobs - European synthesis report.
Citations from the country reports are not permitted. They can only be taken from the
synthesis report itself, available from Internet:
http://www.cedefop.europa.eu/EN/publications/16439.aspx [cited 17.8.2010].
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Executive summary

This report on ‘Skills for Green Jobs’ in Estonia identifies the major challenges and priorities
arising from climate change and the policies and strategies developed in response. The report
identifies the major sectors with a potential for requiring skills for green jobs. The analysis
focuses on relevant skills strategies and programmes, the existing and potential need for
skills, and the techniques, systems and governance frameworks through which skill needs are
anticipated and assessed. The research is based on a survey of the literature and interviews
with experts from the relevant ministries, governmental agencies, case study companies, and
training providers.

The Estonian economy has become increasingly greener, and this process must be understood
in the context of political, social and economic restructuring that has taken place over the last
two decades. Energy production, transport and household consumption have major negative
impacts on the natural environment in Estonia. While Estonia benefits from oil shale as a
principal mineral natural resource, this is also a major source of greenhouse gas emissions. In
order to move towards a greener economy, the Government has defined four major lines of
action:

(a) efficiency of energy consumption;
(b) diversifying the use of renewable energy;

(c) development of oil shale based energy production — increasing efficiency and decreasing
environmental impact;

(d) decreasing overall environmental impact of the economy and development of green
entrepreneurship.

The sectors with major greening potential include: the oil shale industry; energy, gas and
water supply; waste management; and forestry and agriculture.

The relative size of the primary sector (especially agriculture) has decreased over time. The
tertiary sector has become more important, while the secondary sector has held its share.
Economic activities in both the services and manufacturing sectors are continuing to
experience growth. The occupational structure reflects these changes, with an increase in the
share of professionals and service workers. Employment in tertiary education has increased
and at the moment it is 37%. This is due in particular to engineers and researchers playing a
crucial role in the green restructuring process.

Green restructuring is heavily dependent on the development and implementation of new
technologies and changing public attitudes. The skills response to green economic
restructuring therefore includes not only initial and continuous Vocational Education and
Training (VET), but also all levels of education. Due to the small labour market size it is
difficult to make reliable forecasts of labour market needs on a sub-sector level. (Re)training
needs are identified through the annual labour demand forecast. This data informs
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preparations for commissioned study places in initial VET, higher education, and adult
education sectors.

The development of occupational standards for greening occupations demonstrates the
importance of both technical skills related to new technologies as well as generic skills such
as team work, communication, learning and entrepreneurship.

There is no single strategic document dealing with the green economy and green jobs in
Estonia. Long-term strategic documents along with mid-term development plans and
individual action plans encompass a range of sectors, including economy, education, research
and development. These aspects are covered in other strategic documents, which also contain
some skills development needs. Research, development and innovation strategies (namely
‘Knowledge-Based Estonia’) have played an important role in reshaping these sectors. This
includes national programmes in key technologies and programmes for supporting the
development of traditional industries (including oil shale and energy industries). These
programmes, e.g. the National Energy Technology Programme, are concerned with the
implementation of new technologies and the development of human capital.

The implementation of strategies and development plans for different aspects of education
(general, vocational and training, higher and adult) has shown that these are developing to
meet the needs of the green economy. Participation in different EU (European Union)
programmes and the delivery of EU structural funds have played a catalysing role in human
resource development in Estonia. Estonia currently does not have any programmes
specifically targeted at skills development for green jobs.

Effective delivery mechanisms are based on a combination of private initiatives (either
individual or corporate) and state support. A good example of this is the development of adult
education and training, including in-service training during the last five years.

The key recommendations are as follows:

(a) to strengthen the coordination mechanisms between sectoral (and other mid-term)
strategies and the Estonian National Strategy on Sustainable Development (Sustainable
Estonia 21). Also, the commissioning of sustainability reports and discussion at
associated roundtables should become a regular practice. Furthermore, the initiation of a
long-term Lifelong Learning Strategy would be beneficial,

(b) to improve coordination between the development of modular occupational standards as
prototypes for partial qualifications and the development of a new generation of modular
national curricula for VET. This should be based on a learning outcomes approach;

(c) to bring qualitative (through occupational standards, national curricula, and school
curricula) and quantitative (through the state order for study places) methods of skills
need identification closer together. This should involve the regular functional mapping of
competences in major economic sectors. and will also provide competency profiles for
occupations.
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1. Introduction

With 1.34 million inhabitants, Estonia is one of the smaller EU countries. The capital, Tallinn,
has a population of 370,000, and the urban population overall constitutes over 70% of the
total population. Russian is a minority language, spoken by about 30% of people and
provided at all levels of education, and this sits alongside Estonian as the majority language.
English and German are also widely spoken and understood.

The nature of the labour-market in Estonia, with small numbers in different economic sectors,
means that forecasts and generalisations at the sub-sector level are not easily produced. It is
also difficult to identify and assess the influence of different policies on a specific occupation.
Policies tend to impact at a systemic level. These comments should be seen as limiting factors
in the research.

The research is based on a literature survey and interviews with experts from the ministries:
Ministry of Economic Affairs and Communications (MEAC), Ministry of Environment (ME),
Ministry of Education and Research (MER), Ministry of Social Affairs (MSA) Ministry of
Agriculture (MA); governmental agencies: Strategy Bureau of the State Chancellery,
Statistical Office of Estonia (SOE), Estonian Qualifications Authority, National Examinations
and Qualifications Centre, Enterprise Estonia; companies selected for case studies: Eesti
Energia AS (Estonian Energy Ltd.), ABB AS; and training providers: Tallinn University of
Technology (TUT), University of Tartu (UT), Estonian University of Life Sciences (EULS).

Political, economic and social restructuring in Estonia over the past twenty years represents
an important context for the study. The Estonian economy has become increasingly greener,
and this process must be understood in respect to wider restructuring processes. The overall
aim of restructuring was to become a ‘normal’ democratic country with open competitive
economy, with government policy on economic restructuring focusing on creating favourable
conditions for economic development but not to intervene directly. Having experienced a
dramatic economic collapse in the early 1990s (real gross domestic product (GDP)) dropped
by almost 40% in the period 1989-94), Estonia became one of the fastest growing economies
in Europe (GDP growth of 9.8% in 2005). During 1995-2007, the average growth of the
economy was approximately 6%. In 2006, it was estimated that by 2010, the country would
be at the level of approximately 62-63% of the EU average GDP.

Most trade (around 80%) takes place with other EU member states. The main trade partners
are Finland, Sweden and Germany. Major exports are machinery and equipment, wood and
wood products, textiles, agricultural and food products. Major imports are machinery and
appliances, transport equipment, metals and agricultural and food products.

The unemployment rate is low compared to many EU countries (4.3% in 2007). Long-term
unemployment, however, constitutes 53% of all unemployed (as of 2006), with high
incidence particularly amongst non-Estonians. The financial and economic crises have caused
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substantial drawbacks in the economy from 2008 (in 2009 GDP dropped by 12.8%). During
2009, the unemployment rate abruptly increased to 15.5%.

Green economic restructuring is embedded and entwined within this overall context. The
green economy is not a separate development in itself and therefore concepts of ‘green
economy’ and ‘green-collar occupation’ have not yet become rooted in Estonia and
sometimes cause confusion. Due to this, deciding which sectors of the economy have major
greening potential and which occupations are part of the green economy have largely been a
question of subjective reasoning.

Turning to the education and training system in Estonia, it is important to note how this has
shifted from being a component within the Soviet framework. The general education system
comprises of nine-years of basic school and three-years of upper secondary schooling. Initial
VET is offered based on lower secondary or upper secondary education. The higher education
sector is based on two types of higher education institutions (HEI): universities and
professional HEIs. VET institutions, HEIs and a substantial number of other training
providers offer diverse possibilities for adult education and training, including in-service
training. Following the Soviet era, the research and development system has also changed
with public universities and research institutions no longer separated. Industry-related applied
research institutes have disappeared, however. Due to a reform in funding frameworks and
developments in the curriculum since the 1990s, the overall mismatch between the supply of
skills and what the economy demands is now not as so significant.

EU accession and membership has also impacted on Estonia’s development. It has served to
significantly promote the strategic planning culture in Estonia. Participation in various EU
programmes and the delivery of Structural Funds have played a catalysing role in the
development of the green economy and human resource development.
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2. Policy context

2.1. Key challenges and priorities for the green economy

2.1.1. Priorities

The term ‘environmentally friendly economy’ is typically used in Estonia instead of the term
‘green economy,” more frequently used elsewhere in Europe ().

The areas with the greatest impact on Estonia’s natural environment are the energy, transport
and domestic sectors. In 2006 for example, the household, industry and transport sectors were
the most energy intensive, being responsible for 41%, 21% and 20% of energy consumption
in Estonia respectively. The level of energy consumption is also steadily increasing,
especially for the industry and transport sectors. In the last seven years, energy consumption
levels have increased 60% in the transport sector, and 20% in industrial activities. However,
energy consumption has decreased slightly in the domestic sector, with households
consuming 3% less energy in 2006 than they were in the year 2000 (*). Overall, there is
considerable scope for energy efficiency to improve across all key sectors.

The development of the Estonia’s energy sector is based on the following three principles:
(a) the security of the energy supply;
(b) the environmental impact of energy production;

(c) the price of energy.

The most promising sectors for increasing the use of renewable energy are in transport and
energy. Currently, 12-14% of Estonia’s electricity is produced using combined heat and
power (CHP). During recent years, the share of renewable energy in Estonian energy
consumption has consistently been around 16-18%, largely because of the dependence of
households on wood fuel. Comparatively, the share of renewable energy in electricity
production, however, is low; only 1.7% of total domestic electricity use in 2006 came from
renewable sources. Nonetheless, there are some promising signs of renewable energy playing
a potentially significant role in Estonia’s energy future. The share of electricity produced
using renewable energy sources, for instance, has increased in recent years, mostly due to the
active installation of wind parks in coastal areas, and further increases in the use of CHP.

On the whole, it is crucial to invest in developing energy technologies which contribute to
environmentally sustainable and energy efficient energy production. This will require the

(") Development Plan for Environmentally Friendly Economy (2009).
(*) Development Plan for the Estonian Fuel and Energy Sector (2004).
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expansion of renewable energy sources, and that oil shale based energy production be made
more sustainable. In the meantime, environmentally sustainable transport is also becoming an
important issue in Estonia. The use of public transport has been gradually decreasing as the
number of cars has increased. Nonetheless, public transport still accounts for 30% of domestic
transport, 5% more than the EU average. Ensuring that this number does not decrease further
is both a challenge and an opportunity.

A further area for development is in the construction industry. The 60s, 70s and 80s saw a
rapid expansion in the number of inhabitants and, accordingly, of apartment buildings in
Estonia. Consequently, roughly 60% of living space in Estonia was built during that period.
Today, the majority of those buildings are in a bad condition, causing substantial energy
losses and needing extensive renovation. Renovation of these buildings will result in
estimated energy savings of 20-30%. Unsurprisingly, the annual volume of renovation
between 2008 and 2010 is expected to reach 150.000 m?, increasing further to an annual
growth of 350.000 m® per annum during the period 2011-14 (). Overall, this creates
significant potential for new jobs to be created in the construction industry as well as in the
development and use of new building technologies.

Lastly, although the importance of the primary production sector has decreased, it also
presents significant greening potential. For instance, the forestry and timber processing is
especially relevant to the development of green jobs, and a wider green economy, given that
roughly half (50.6%) of the Estonia’s territory is covered by forest (*). Moreover, the
agricultural sector cannot be neglected. The environmental impact of the agricultural sector
has already significant decreased over the last 15 years. There are significant opportunities in
ensuring that this trend continues, especially with regards to dairy cattle farming and organic
farming (°).

2.1.2. Challenges

The extent to which progress so far has managed to meet the three objectives mentioned
above differs. Whilst Estonia is in a relatively favourable situation with regard to energy
security and prices compared to other EU member states, Estonia has invested significantly
less than the EU average in the environmental sustainability of energy production. This has
partly been due to the specific characteristics of Estonia’s energy production.

The environmental impact of Estonia’s energy production and consumption is particularly
high given that domestic energy production is largely based on oil shale; specifically, 90% of
all electricity production is derived from oil shale. Indeed, 61.4% of all waste generated
results from oil shale mining, oil shale energy production and oil shale based chemical

() Development Plan for Estonian Households (2008).
(4) Development Plan for Estonian Forestry (2002).
(5) Development Plan for Estonian Rural Life (2007).
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industry. Furthermore, the majority of Estonian air pollution and greenhouse gas emissions
come from oil shale energy production or from the use of fossil fuels. However, whilst the use
of oil shale has a high environmental impact given the significant amounts of resulting waste
and greenhouse gas emissions, it does guarantee electricity supply and independence from
imports.

As mentioned above, the rate of energy dependence in Estonia is particularly low. Domestic
energy sources account for over 70% of the primary energy supply, 80% of which is based on
oil shale and 14% on wood. Imported fuels, mostly natural gas from Russia and oil from
Lithuania and Russia, comprise the remaining estimated 30% of primary energy supply.
However, the lack of connections to Central European energy networks means the security of
the electricity supply is decreasing.

Estonia is located in the area of the Baltic energy market that partly includes Russia as well as
Finland. Currently, the only connection with other European networks is that which was
established between Estonia and Finland towards the end of 2006, consisting of a HVDC
submarine cable Estlink with a capacity of 350 MW. A similar situation dominates the natural
gas network — since there are no connections with other EU member states, the only source of
supply is Russia.

Although energy security is weakening, Estonia’s environmental sustainability has been
improving. Greenhouse gas emissions in Estonia have significantly decreased over the last
two decades, largely due to significant structural changes in industry. In 1990, total emissions
came to 43,594 tonnes of CO, equivalent, whereas in 2005, this had decreased to 20,658
tonnes of CO, equivalent, a 52.6% reduction (°). This is significantly greater than the EU goal
of a 20% reduction, or the Kyoto protocol goal of an 8% reduction. However, Estonian
energy production remains relatively carbon-dioxide intensive and improving energy
efficiency will require further sustained investment in both environmentally sustainable
energy and energy sources whose supply is relatively secure.

2.2. The response strategy

The following section summarises the general Estonian environmental policy, goal setting
and strategic responses to meet the requirements of increasing the protection of the
environment and reducing greenhouse gas (GHG) emissions.

(®) The Estonian energy system has become somewhat more efficient in recent years (between 2000 and 2004,
losses in electricity and thermal energy during transport, storage and distribution have decreased 15% and
18% respectively).
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2.2.1. General environmental strategy

The Constitution of the Republic of Estonia, which entered into force in 1992, provides the
legal basis for sustainable development in Estonia. The Act on Sustainable Development (')
was adopted by the Estonian Parliament (Riigikogu) in 1995 and accordingly, long-term plans
on sustainable development have been developed for the energy, transport, agriculture,
forestry, tourism, chemical industry, building materials industry and food industry sectors.

The Estonian National Strategy on Sustainable Development — Sustainable Estonia 21 — was
adopted by the Parliament in September 2005 (*). The Strategy focused on the sustainability
of long-term development of Estonia until 2030. The overall aim is to develop an economy
which is globally competitive, as well as being environmentally sustainable and which
preserves the traditional values of Estonia. Accordingly, the Strategy sets out four principles
for the long-term development of Estonia:

(a) viability of the Estonian cultural space;

(b) growth of welfare;

(c) coherent society;

(d) ecological balance.

The Estonian Environmental Strategy 2030 (°) builds upon the principles of ‘Sustainable
Estonia 21’ and serves as the basis for the preparation and revision of all sector-specific
development plans related to the environment. The Strategy was approved by the Parliament
in 2005 and defines long-term development trends for maintaining the natural environment in
a good condition, given the links between the environment, economy and society. The

National Environmental Action Plan of Estonia for 2007-13 ('°) serves as the implementation
plan for the initial stages of the Strategy.

These general frameworks are supported by several targeted, long-term and mid-term
development plans which cover the whole spectrum of environmentally sensitive sectors of
the economy, including:

(a) development Plan for the Estonian Electrical Energy Sector until 2018 ('");
(b) development Plan for the Estonian Fuel and Energy Sector until 2015 (‘%
(c) development Plan for Oil Shale Resources Exploitation 2008-15 *;

(") Act on Sustainable Development (1995).

(*) Estonian National Strategy on Sustainable Development (2005).

() Estonian Environmental Strategy (2007).

(*%) National Environmental Action Plan of Estonia (2007).

('"Y Development Plan for the Estonian Electrical Energy Sector (2008).
(**) Development Plan for the Estonian Fuel and Energy Sector (2004).
(**) Development Plan for Oil Shale Resources Exploitation (2008).
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(d) development Plan for Enhancement of Biomass and Bio-energy Resources Exploitation
2007-13 (";

(e) development Plan for Estonian Households 2007-13 (*).

The Government has also introduced more general measures. The current tax policy, for
instance, targets the consumption and exploitation of the environment resources. The overall
aim is to motivate companies and private consumers to invest in activities with lower
environmental impacts and to use natural resources more efficiently and sustainably.

Environmental charges have a relatively long history in Estonia, having been in force since
1991. Most recently, the basis for environmental charges has been determined by the
Environmental Charges Act which entered into force in January 2006. The Act determined
charge rates for the period of 2006-09 on natural resources, air and water pollutants and types
of waste. In June 2009, amendments were made to the Environmental Charges Act ('°) setting
new increased environmental charge rates for 2010-15. Over the years, charges have therefore
been modified and charge rates have gradually grown in order to increase their impact.
Importantly, revenues from environmental charges are transferred back into environmental
protection, helping to reduce and avoid the pollution and damage that accompanies
environmental resource management.

2.2.1.1. Renewable energy

There have also been significant developments to promote the use of renewable energy. In
2007, amendments to the Electricity Market Act (‘") were adopted to introduce higher unit
prices for electricity produced from the renewable sources and an obligation for the
distribution network owners to purchase green electricity. In the near future, adoption of the
EU Renewable Energy and Climate Package ('*) will have significant impacts on Estonian
policy. For instance, implementation of the package will substantially change trading rules for
greenhouse gases.

2.2.1.2. Sustainable transport

Transport is also another policy area where the Government has been active. The Government
set two main courses of action to promote the use of environmentally friendly transport when
it approved the Transport Development Plan 2006-13 ('*). Firstly, by broadening the
opportunities to use environmentally friendly fuels, and secondly, by promoting public

(") Development Plan for Enhancement of Biomass and Bio-energy Resources Exploitation (2007).
(**) Development Plan for Estonian Households (2008).

(') Environmental Charges Act (2005).

(') Electricity Market Act (2003).

(**) Renewable Energy and Climate Package (2008).

(") Development Plan for Transport (2007).

1 4 Unedited document available only electronically



transport, in particular rail. To promote the use of environmentally friendly fuels, an excise
duty exemption has been put in place until summer 2011; however, this has failed to increase
the use of biofuels to more than 0.1% of the overall consumption of automotive fuels.

Furthermore, over the period 2007-13, Estonia will receive more than 52 billion Estonian
Kroons (EEK) (€1 = 15,645 EEK). in European Union funding, with 24.7 billion EEK being
allocated to development of the living environment. The most important sphere of activity,
and financially the largest at seven billion EEK, is water management.

Regarding jobs and skills, the main development has been the approval in October 2008, by
the Government, of the Estonian Action Plan for Growth and Jobs 2008-11 (*°). To promote
economic growth and competitiveness, the Action Plan defined four main challenges:

(a) developing an education system, which is more adaptive to the needs of the business
sector, and modernising the labour law for promoting flexicurity of the labour market;

(b) increasing the capacity of the research and development sector and directing it more
towards the needs of the business sector;

(c) developing a business and investment friendly environment, which strongly supports
innovation and international competitiveness of companies;

(d) increasing the environment-friendliness of the energy sector while ensuring the security
of the energy supply and the competitiveness of energy sector.

The Action Plan goes on to define nine objectives, among them improving the skills of the
labour force. The Action Plan also envisages development of guidelines for environmentally
friendly public procurement by 2011.

To summarize, currently there is no single strategic document which simultaneously
addresses the green economy and green jobs in Estonia. These important aspects of
sustainable and environmentally friendly development are covered in separate strategic
documents, which contain some elements of skills development needs.

2.2.2. Green response to the current economic crisis

In November 2008, the Government approved the Estonian Strategy for Competitiveness
2009-11 (*). It links the latest initiatives of the Government (September 2008 — October
2009) with the Estonian Action Plan for Growth and Jobs 2008-11 and describes new
measures and priorities of the Government.

In less than a year the economic environment in Estonia and Europe has changed remarkably.
However, in light of the short-term challenges, the Government has decided to maintain the

(*°) Estonian Action Plan for Growth and Jobs (2008).
(*"Y Estonian Strategy for Competitiveness (2009).
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primary focus on medium and long-term objectives, given that consistency in economic
policy is an important prerequisite for further economic growth.

The key challenges identified in the Estonian Action Plan for Growth and Jobs 2008-11
remain relevant, although the new situation requires that the approaches be adjusted and a
number of new measures be implemented — in particular regarding employment policies. The
Government continues to prioritise research and development (R&D) policies, directing
increased funding towards intensifying cooperation between R&D institutions and
enterprises. In addition to the long-term challenges, the Government has prioritised the
following medium-term objectives:

(a) adopting a conservative macroeconomic policy with the aim of keeping the public deficit
within the limit of 3% of GDP, joining the Euro area in 2011 and maintaining low public
debt levels in order to be able to sustain high investment levels and a favourable level of
taxes in the medium and long-term,;

(b) raising the export potential of enterprises primarily by improving the general business
environment in order to increase investment and productivity. The aim is to maintain the
share of exports relative to GDP at its 2008 level, through support measures for export
companies;

(c) developing skills by increasing the financing of life-long learning, ensuring more
resources for continuing education and retraining activities and using the period of lower
employment to raise the skills of 50,000 people by at least one European Qualifications
Framework (EQF) level;

(d) maintaining employment levels by improving the business environment and stimulating
job creation, increasing public investments and providing additional subsidies with the
aim of preventing long-term unemployment.

To better support the recovery of the labour market, the Government has adopted the Action
Plan for Reducing Unemployment (**) in September 2009. The action plan foresees the
extension of active labour market measures as well as increases in the financing of
employment programmes in the years 2009-10. Among other activities, the action plan
includes support for the creation of new jobs, measures for preventing inactivity, and
enhancement of additional training and retraining opportunities. Also the availability and
flexibility of career counselling will be increased. In total, active labour market measures will
be financed to the amount of 459 million EEK in 2009 and 618 million EEK in 2010 within
the framework of the programme ‘Increasing the supply of qualified labour force’. The total
expenditure on active labour market policy is expected to rise up to 0.42% of GDP in 2010.

Overall, the Government aims to support the recovery of the labour market through two main
areas of activity:

(**) Action Plan for Reducing Unemployment (2009).
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(a) increasing the competitiveness of the labour force by raising skills and qualification
levels for at least 50,000 people;

(b) retaining employment through supporting the creation of 5,000 new jobs by means of
extending the wage subsidy scheme.

Specifically with regards to the environment, the Government plans to design a broader
policy of green economic growth in the coming years (). In addition to energy efficiency
and renewable energy, an important part of this plan will be improving innovation in
environmental technology and higher value-added activities in the use of natural resources.
Overall, the Government has defined four major lines of action to enhance the environmental

sustainability of the economy (**):

(a) increasing the efficiency of energy consumption;
(b) diversifying energy use, particularly towards renewable energy sources;

(c) increasing the efficiency and decreasing the environmental impact of oil shale based
energy production;

(d) decreasing the overall environmental impact of the economy and encouraging green
entrepreneurship.

The second of the above actions is playing an especially prominent role. For instance,
preparations have begun for the Government to adopt an action plan specifically on renewable
energy. Already, during the period 2009-13 the Government is investing 2.5 billion EEK in
the field of energy efficiency and renewable energy. Together with subsidies for developing
electricity production from renewable sources, the investments amount to 4.5 billion EEK.
According to the forecasts, these subsidies will continue or increase so that the total amount
of public investments to this sector will amount to at least 13.5 billion EEK (*°).

Renewables are further promoted through the Physical and Social Environment Development
Plan 2007-13 (*®), which enhances renewable energy production through structural funds.
Within the framework of the implementation plan, approximately 1.36 billion EEK is planned
for the development of the energy sector and the alleviation of climate change. These funds
will be used for making electricity consumption more efficient, expanding the use of
renewable energy sources and decreasing the emission of polluting substances resulting from
the energy system.

There are also significant developments in other areas. For instance, the Minister of Economy
and Communications proposed a 6.1 billion EEK package, aiming at supporting export
sectors of economy and increasing energy efficiency of buildings. Renovation of energy

(*) Estonian Strategy for Competitiveness (2009) p.19.
(**) Development Plan for Environmentally Friendly Economy (2009) p.4.
(**) Development Plan for Environmentally Friendly Economy (2009) p.4.

(*®) Physical and Social Environment Development Plan (2007).
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wasting apartment buildings is also subsidized with 0.9 billion EEK. Overall, despite the
recession, Estonia appears to be increasing efforts to develop environmentally friendly energy
production and to increase energy efficiency.

The current recession has also convinced Estonian politicians and society at large, that
recovery of the economy has to be based on thorough structural changes. The government
regards it as necessary to ensure the further development of the business environment and to
support structural adjustments of the economy. Accordingly, it has created national
programmes for the support of entrepreneurship and the development of a knowledge-based
economy. Estonia has selected entrepreneurship, research and development, tourism and
internationalization as its strategic orientations.

2.3. The skills development strategy in response to greening

Greening the national economy is an essential part of Estonia’s long-term strategy for
development. A separate section of Estonian Action Plan for Growth and Jobs 2008-11 (*')
and Estonian Strategy for Competitiveness 2009-11 (**) is dealing with education and labour
market relations.

The priorities of the Estonian Government for the coming years are to raise people’s
qualifications and their sense of security by making the education system more effective, by
intensifying efforts to promote lifelong learning, by focusing on reducing withdrawals from
school, by promoting science and technology as fields of study to help ensure competitiveness
and by helping higher-risk groups to enter the labour market. Besides improving people’s
skills, the Government is also hoping to encourage workers to return to Estonia (*°).

Strategies and development plans for R&D, education and training which target sustainable
development and environmental issues are of crucial importance. These strategic documents
cover all sectors of formal education:

(a) general education (*°);
(b) VET(');

(c) higher education (*%);
(d) adult education ().

(*) Estonian Action Plan for Growth and Jobs (2008).

(*®) Estonian Strategy for Competitiveness (2009).

(*) Estonian Action Plan for Growth and Jobs (2008) p.57.

(") Development Plan for General Education (2007).

(") Development Plan for Vocational Education and Training (2009).
(**) Higher Education Strategy (2006).
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For instance, the Development Plan for Research and Development and Innovation 2007-13 —
Knowledge-Based Estonia refers to national programmes in the priority fields of R&D. For
transferring to a knowledge-based society, both the public as well as the private sector need
more researchers and engineers than they have at the moment (**).

New measures are also being prepared for supporting traditional industries, which are
oriented towards the implementation of new technologies and increasing the productivity of
enterprises, the development of human capital and recruitment of leading development
personnel and implementing professional design as a competitive advantage. The
development of cooperation networks and clusters based on the initiative of enterprises will
be promoted.

Continuous and extended support will be provided to projects developing new competitive
technologies, products, services and processes, for which export orientation and
environmental sustainability are considered significant advantages. Based on the needs of
many traditional sectors of economy, support will be offered to projects that include testing
and certifying, and design and productivity management, which in most cases are smaller in
size, and lower in risk, than those which focus on technology development.

In 2007 a Committee for Sustainable Development representing different stakeholders from
civil society has been established and charged with monitoring the overall implementation
process. So far, the Committee has initiated the drafting of three sustainability reports (*°):

(a) Estonian Human Resource Development Report (deadline February 2010);
(b) Estonian Sustainable Energy Report (deadline September 2010);
(c) Estonian Sustainable Transport Report (deadline November 2010).

Furthermore, the Research and Development Council, representing ministries, employers and
academia, advises the Government on R&D policy issues. Such efforts to coordinate
responses are critical in ensuring the successful delivery of the development plans. Although
formal structures and coordinating bodies exist, the major institutional obstacle that hampers
skills development for a transition to green economies is weak coordination of efforts
between ministries and other governmental agencies.

Integration of environmental protection in education

Promoting green skills among the population is a part of environmental education in Estonia.
In 2005, the Minister of the Environment and the Minister of Education and Research signed
the Memorandum of Cooperation, which established development of environmental education

(**) Adult Education Development Plan (2009).
(**) Development Plan for Research and Development and Innovation (2007) p.5.

(**) Strategy Bureau of the State Chancellery.
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as a priority for Estonia. The goal is to use the educational process to shape responsible
36
).

citizens who value and care for the environment (
In December 2009, 350 million EEK were allocated to Environmental Investments Centre for
the development of environmental education through the programme of promoting
environmental consciousness (37). Furthermore, an Action Plan for Environmental Education
2008-13 was drafted in 2008, but has not yet been approved by the Government (**). The
Action Plan describes three measures:

(a) development of the network of centres for environmental education covering counties
and major cities;

(b) promoting the level of environmental education in formal education (national curricula
for basic school and upper secondary school, national curricula for VET, higher
education curricula);

(¢) promoting environmental consciousness through adult education and media.

Environment and sustainable development is one of eight cross curricular topics in the
national curricula for basic school (**) and upper secondary school (*°). This cross curricular
topic is aimed at forming socially active, responsible and environmentally conscious person,
who preserves and protects environment, values sustainability and is able to find solutions to
the problems of human and environment development.

Business management and entrepreneurship programmes are very popular among students in
Estonia. The programmes are offered in 23 HEI and on all academic levels. Students who
chose business administration as the field of study constitute 21% of the student body
(approximately 68,000 students). Entrepreneurship is also one of the key competencies
followed in the national curricula for basic school and upper secondary school. The Estonian
Chamber of Commerce and Industry has initiated a project with other stakeholders to develop
guidelines for entrepreneurship education from kindergarten to wupper secondary
education (*").

In Estonia, the necessity of lifelong learning is usually considered in the context of increasing
professional competitiveness. It is less frequently realised that a learning person is an active
person and participation in training courses supports the development of social networks.
Nonetheless, it is recognised and valued however that non-formal education can help fill gaps

(**) Environmental Education.

(*"y Environmental Education in a New Way (2009).

(*®) Action Plan for Environmental Education (2008).

(*) National Curriculum for Basic School (2010).

(*) National Curriculum for Upper Secondary School (2010).

(*') Entrepreneurship Studies.
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in the formal education system and can significantly support those who are educationally,
42
).

socially or culturally disadvantaged (
The level of key competencies among the adult population has not been studied in
Estonia (*). However, the lack of literacy in information technology among older people, low
participation rate in lifelong learning, small voter turnout as well as low entrepreneurship and
creativity show that the development of key competencies should be taken very seriously.
Indeed, a liberal adult education system is in its nature most suitable for the adult population
in order to promote these key competencies (**).

The concepts of sustainable development and a green economy are endemic by their very
nature. Therefore it is best to develop a mindset based on general attitudes, behaviour and
lifestyle rather than on strict regulations. Expectations about the prospects of the green
economy are very high in the world. However, the appropriate measures need to be carefully
considered and constructed, in order to avoid panic reforms in to the economy and/or the
educational system of a country (*).

(**) Estonian Non-formal Adult Education Association.

(**) Estonia participates in the Programme for International Assessment of Adult Competences (PIAAC) that
studies the ability of the population to calculate, read and solve problems in a technological environment.

(") Estonian Non-formal Adult Education Association.
(*) Kattago, H. (2010) p.23.
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3.

Anticipation and provision of skills

3.1. Green structural change and (re)training needs

3.1.1. Green restructuring and its impact on the labour market

The potential for green restructuring of the Estonian economy is most obvious in the

following sectors of the national economy:

(a)
(b)

(©)

(d)

(e)

(®

(2
(h)

(1)

G

agriculture (biomass, bio-fuel and bio-energy; organic farming);

forestry (complex management of forests, applying new technologies, production of
wood pellets);

mining and quarrying (applying new technologies, water management in mines;
remediation of open quarry territories);

electricity, gas and water supply (application of environmentally friendly technologies in
energy production; thermal and/or power plants and boiler plants that use renewable
energy sources; combined burning of renewable fuels, waste and oil shale; energy
conservation in energy enterprises, electricity networks and heating pipelines; water
management);

manufacture of refined petroleum products, chemicals and chemical products (new
technologies for producing motor fuels from oil shale and renewable sources of energy,
new technologies for producing chemicals from oil shale);

manufacture of wood and wood products (complex use of timber; new technologies for
timber modification);

transport and supporting transport activities (sustainable transport);

construction (new materials and technologies for construction and renovation; renovation
of old heating pipelines in district heating networks; construction of passive houses);

real estate and renting activities (energy certification and energy auditing in apartment
buildings; renovation and reconstruction of apartment buildings);

other economic activities, e.g. leisure and tourism.

Greening of the economy has been an essential part of the restructuring process, which started
in 1991 with Estonia’s regained independence. Table 1 illustrates changes in the employment
by major sectors with high greening potential between 1990 and 2016 (F means forecast made
by MEAC), based on NACE two digit classification of economic activities.
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Table I: Employed persons by economic activity, (in 000s)

NACE Economic activity 1990* | 1995* | 2000 | 2005 | 2008 | 2012F | 2016F
1-2 Agriculture, hunting and
140,2 58,7 38,3 29,4 24,4 26,5 26,6
forestry

1 ..agriculture, hunting and
i L 129,2 51,8 28.9 23,4 17,3 19,1 19,2
related service activities

2 ..forestry, logging and

) L 11 6,9 9,4 6 7,2 7.4 7.4

related service activities
10-14 Mining and quarrying 12,3 9,2 7,2 5,9 6,0 5,2 5,1
15-37 Manufacturing 212,1 157,7 129,2 139,5 138,5 150,5 130,6

20 ..manufacture of wood
5,6 18,3 19,9 21,2 15,9 22,4 18,5
and wood products

23-24 ..manufacture of coke,
refined petroleum

) 16,7 8,8 3,4 4,1 4,8 3,7 4,2
products, chemicals and

chemical products

27-33 ..manufacture machinery
_ 65,7 24,8 24,8 31,7 38,4 38,9 36,4
and equipment

40-41 Electricity, gas and water
19 15,4 14,7 12,5 8,9 9,5 9,3

supply
45 Construction 66,1 34,5 39,7 48,7 79,9 452 59,5
60-63 ..transport and supporting
. 59,5 52,4 46,2 46,3 48,5 45,8 49,0
transport activities
70 Real estate activities 11,0 15,6 11,3
71-74 Renting and business 34 31,2 40 46,4
L 40,9 33,9 41,0
activities
80 Education 48,7 53,8 44,6 54,9 59,6 56,9 56,0
85 Health and social work 49,5 35,7 28,5 35 31,6 39,1 39,3
90-99 Other economic activities 33,6 29 29,6 31,1 32,4 35,3 34,3

Economic activities total 825,8 633,4 | 572,5 607,4 | 656,5 625,41 630,3

* — persons aged 15-69; otherwise 15-74

Source: Statistical Office of Estonia (SOE), Labour Force Survey; MEAC.
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Table 2: Employed persons by occupation (in 000s)

1990* 1995* 2000 2005 2012F 2016F

1 Legislators, senior
. 94,2 72,5 76,9 76,9
officials and managers
12 Corporate managers 48,7 70,9 78,6
13 Managers of small
. 27,1
enterprises
2 Professionals 108,9 76,3 79,1 85,9
Technicians and associate 178.,6
. 86,4 86 84,7 80,7 179,1
professionals
4 Clerks 46,2 32,9 28,4 29,4
Service, shop and market 106,6
57,2 68,1 66,3 73,5 113,6
sales workers
6 Skilled agricultural and
43 30,7 21,3 14,4
fishery workers
7 Craft and related trades
182,3 118,4 97,2 92,7 198.8 195.,4
workers
8 Plant and machine
142,2 85,6 85,4 84,1
operators and assemblers
9 Elementary occupations 64,4 60,5 65,6 65,9 68,1 60,1
Total 825,8 6334 | 572,5| 6074 625,4 630,3

* — persons aged 15-69; otherwise 15-74
Source: SOE, Labour Force Survey; MEAC.

The share of people employed with tertiary education has increased. In 2005, over 35% of
those employed where educated to a tertiary level. Based on available statistics of admittance
and the number of graduates, the proportion of those with higher education will continue to
increase significantly (see Table 3 *%).

(**) Lambing, M. (2006), p.5.
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Table 3: Educational level (age group 15-74), (in 000s)
Breakdown of Estonian workforce according to 1997 2000 2005 2016F
education
Labour force | Below upper secondary education 90,7 81,6 65,1
Upper secondary education 384,7 384,3 367,4
Tertiary education 207,6 196,5 227
Educational levels total 683 662.4 659.6
Employed Below upper secondary education 76,4 62,2 55,7 61,6
Upper secondary education 343,8 328,2 333,8 344,0
Tertiary education 197 182,1 218 2247
Educational levels total 617,2 572.,5 6074 630,3
Total Below upper secondary education 279,4 263,5 235,7
Upper secondary education 523,4 538,3 528,5
Tertiary education 253 2447 284.,4
Educational levels total 1055,8 1046,5 1048.6

Source: Statistical Office of Estonia, Labour Force Survey

There are no studies that correlate changes in the structure of economic activity (declining or
growing sectors/economic activities) with green restructuring of the economy (*’). Therefore,
it is impossible to identify declining occupations as a result of such changes. This means that
green restructuring of the economy in Estonia has led, and likely will continue to lead, to
changes in the competency profiles of those employed in existing occupations and in the
emergence of new green occupations (see Section 3.2).

Although the labour force surveys and forecasts indicate some shift inside large groups of
occupations, there is no evidence of occupations or trades becoming obsolete as a result of
environmental degradation, climate change or environmental policies in Estonia.

Occasionally, sporadic and ad hoc sectoral labour market surveys and forecasts have been
commissioned (e.g. the forecast of labour force demand in forest and wood sector
commissioned by MER (**)). Recently, the Ministry of Agriculture has initiated a similar
survey in the agriculture and forestry sectors (*).

Although environmental protection, the sustainable use of natural resources and the
diversification of energy resources towards renewable are absolutely essential to development
which is sustainable, the major obstacle in the successful, green restructuring of the economy
is the attitude of consumers. Most importantly, it depends on how fast consumers accept the

(*") Personal communication from Mario Lambing (MEAC) and Tiina Annus (MER).

(**) Forecast of Labour Force Demand in Forest and Wood Sector (2005).

(*) Personal communication from M.-K. Kerem (EQA).
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concepts and accompanying measures on which a green economy must be based. Translating
values into the desired actions is a significant challenge. Environmental sustainability can be
integrated into all activities and aspects of everyday life, creating demand for ecologically
sound solutions. It is important to promote their awareness and encourage their use (*°).
Consequently, the green restructuring of the economy has implications not only for the labour
market, but also for society at large.

On the whole, past changes in the Estonian labour market are driven by policies, the
innovation and implementation of new technology, and environmental pressure.
Unfortunately, the relatively small size of the labour market, and the corresponding lack of
significant sample sizes, makes it difficult to reliably forecast the future needs of the labour
market on sub-sector level.

3.1.2. Identification of (re)training needs

The identification of training and retraining needs in Estonia is based on the labour demand
forecasts prepared annually by the MEAC. MEAC has been preparing labour demand
forecasts since 2003, and these are updated annually. Forecasts are used by MER as one of
the inputs for preparing proposals for state-commissioned study places in initial VET, higher
education and adult education sectors. The latest forecast (October 2009) covered the period
up to 2016 (). This forecast was based on the more detailed version of the National
Classification of Fields of Economic Activity (EMTAK 2008) (52).

Three components of labour demand are forecasted: the creation of new jobs, dropout from
the labour market (mortality and retirement) and labour movement between different sectors
of the national economy. Projections are made for 35 sectors of the economy and five
aggregated occupational groups.

Forecasts are based mostly on the Labour Force Survey prepared by SOE (*°). The main
problem with the forecast is the relatively small sample size (partly due to Estonia’s relatively
small size), based on approximately 15 thousand people in a year (1.4% of working-age
population). Therefore it is difficult to get reliable and detailed estimates for sub-sectors (**).

Nonetheless, past data does reveal certain trends. In the last 20 years, the share of primary
sector in Estonian economy, especially agriculture, has consistently declined. The tertiary
sector has increased in importance, whilst the contribution of the secondary sector has
remained largely the same. According to the forecast, employment in the primary sector will

(%) Kattago, H. (2010), p.22.

(*") Labour Demand Forecast (2009).

(**) National Classification of Fields of Economic Activity.
(**) Labour Force Surveys.

(**) Lambing, M. (2006), p.1.

2 6 Unedited document available only electronically



continue to decline in the coming years, while employment in the service sector and the
manufacturing industry is expected to grow.

Occupational data are coded in the Labour Force Survey on the level of 4-digit ISCO codes,
but published on the 2-digit level. For the forecast, data for 10 ISCO major occupational
groups are used. For the forecast, 10 occupational groups are aggregated into five groups to
compare occupational structures in different sectors.

During the last 20 years, both the occupational and economic structure in Estonia has
changed. The share of professionals (ISCO 2-3) and service workers (ISCO 4-5) has
increased and it is likely that this trend will continue, but at a more moderate pace. On the
other hand, the number of craft workers (ISCO 6-8) has decreased significantly. It is projected
that the share of craft workers will remain at the current level (see Table 2). Estonia is using
its own version of ISCO88 as a national catalogue of occupations, which was adopted in
1999. Therefore no new entries have been added during the last decade ().

Besides data on the employment structure during the forecast period, the forecast also
provides information on whether there is a need for any additional labour in particular sectors,
or at different levels of education (*°).

This information serves as an input for the following three advisory bodies, whose outputs
form the basis of state commissioned study places in initial VET, higher education, and adult
education sectors:

(a) the vocational education and training council;
(b) the higher education council;

(c) the adult education council.

These bodies advise the Minister of Education and Research on the need for state-
commissioned study places. The composition of these bodies is diverse, including different
ministries and governmental agencies (MER, MSA, MEAC, ME), employers associations,
trade unions and education providers. Thus the councils also provide a platform for social
dialogue in skills development issues related to respective sectors of formal education. As a
result of expert analysis and social dialogue, the state order for the respective institutions
(VET institutions, professional higher education institutions, and universities) is prepared
across fields of study and groups of study programmes (according to ISCED97), and are then
approved by the MER.

This system of the state commissioned study places began in 1995, but was originally limited
to higher education. Similar systems were later introduced for initial VET, and more recently

(*>) National Classification of Occupations.
(°®) Labour Demand Forecast (2009) p.63-69.
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(in 2008) for adult education and training (°’). Currently, 47% of students in HEIs are on
study places which have been state-commissioned (**).

The system is based on a contract between the MER and a training provider for the purchase
of a certain number of graduates. The details are determined through a negotiating process,
involving discussions between a number of players including the MER, other ministries (for
instance, of the economy, labour and finance), social partners and training institutions.

A number of considerations are taken into account, including for instance: the foreseeable
need for specialists in the labour market; a demonstrated ability of institutions to provide
graduates; the proposals of ministries, local government associations, registered professional
and occupational associations (unions) and training institutions; the funds designated in the
state budget for state-commissioned education and training; and, national priorities
concerning the importance of different fields of study ().

Alongside all the above however, two considerations are especially important. Firstly,
ensuring that roughly 50% of high school graduates have access to higher education and,
secondly, that state funding should consider student preferences for so-called ‘soft’
disciplines, such as business studies and humanities.

Overall, the system is meant to ensure that there is an adequate supply of qualified personnel
to meet the needs of the labour market (*°). However, international evaluators have been
critical about the appropriateness of a mechanism which depends on the intensive
involvement of the state in determining and meeting the needs of the higher education
sector (°!). Possible problems include the relevance of the commissioned study places to the
labour market, the impact on student choice and the supply of skills. Regarding the latter, for
instance, it is not necessarily the case that a concentration of state-commissioned places in
certain fields will address the shortages of qualified applicants in particular occupations;
graduates with particular degrees do not necessarily take up employment in related
occupations.

State-commissioned study places are based mainly on the quantitative aspect of labour market
needs. However, there are also the competency profiles of different sectors, occupations and
economic activity to consider. The labour market needs based on these competency profiles
are formalised in respective occupational standards, developed in the framework of a
vocational and professional qualifications system (see Annex 1). These occupational

() Development Plan for Adult Education (2009), p.6.
(°*) Students in Higher Education.

(59) Universities Act, 1995, Professional Higher Education Institutions Act, 1998; Vocational Education
Institutions Act, 1998.

(") Estonian Higher Education Strategy (2006), p.8.
(®"y OECD Reviews (2007), p.40-43.
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standards are developed by task forces established by the Professional Councils, which
include representatives of employers, professional associations, and training institutions.

Until recently, occupational standards have been developed through a bottom-up process,
where interested stakeholders groups agreed on whether there was a need to develop a new
standard (*®). The Development Plan for Adult Education 2009-13 (**) has however, since
noted that the there needs to be a detailed methodology for forecasting qualitative changes in
the competency profiles in the labour market. Currently these forecasts are made only on the
macro-level, describing predicted changes in the labour market along 35 economic sectors

and in five occupational groups (**).

3.1.3. Skills response

Currently, the addition of educated young people to the labour market is insufficient to bring
about the necessary economic changes that will be required to successfully reorganise the
economy, especially in light of Estonia’s ageing population. At the moment the labour market
is characterised by a mismatch between employers’ demands for qualifications, and the actual
skill levels of the generally older, working-age population. Therefore it is also necessary to
improve the knowledge and skills base of those who already active in labour market (*°).

This is exacerbated by a rather modest participation in lifelong learning to date, a trend which
is especially acute in those who need it most, such as vulnerable groups and those with lower
education levels (discussed further below). It is these groups especially who need additional
training due to their typically outdated professional skills and their notable vulnerability to the
structural changes which often characterise the economy.

Nonetheless, there has been a slow and small improvement in adult participation rates (aged
25-64) in lifelong learning. Whilst remaining consistently low (varying slightly between 5.4-
6.7%) during the period 200106, the year 2007 saw the number of participants in lifelong
learning rise to 7%. Moreover, in the first half of 2008, this rate increased further to above
10% (1% quarter of 2008 11.6%; 2™ quarter 10.1%) (°°).

There have been several other developments in adult education in Estonia. During 2008, a
new initiative in financing adult education was approved, namely the state financing of in-
service training in vocational schools for working-age people. Offering free in-service
training helps to update the knowledge of workers with low levels of education, therefore
reducing both the likelihood and persistence of unemployment. Meanwhile, the share of adult

(**) Personal communication from M.-K. Kerem (EQA).
(**) Development Plan for Adult Education (2009).

(**) Labour Force Forecast (2009), p.3-4.

(*) Lifelong Learning Strategy (2005), p.4-6.

(®*) Development Plan for Adult Education (2009), p.16.
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education has increased in vocational schools. Although only 13,997 people participated in
professional training courses in vocational schools in 2006, the number had risen to 20,281 by
2007. Changes in the number of adult students pursuing formal higher education are also
encouraging; in 1993, 22% of the university students were over 25 years old, by 2005 this
number had grown to 38% (%’).

Most recently, the new Development Plan for Adult Education 2009-13 (°*) was approved in
September 2009. The strategy foresees a considerable expansion in learning opportunities for
adults, and initiatives for attracting more people to the education and training system. The
main aims include the overall improvement of skills and educational levels, and an increase in
the numbers of adults participating in lifelong learning. A reduction in the share of people
with no vocational education or professional specialisation, and the creation of a high-quality
training system to provide opportunities for people wishing to increase their qualification
level, are also high on the agenda.

These developments are especially important, given that in 2009, Estonia was struck by an
extensive economic recession, resulting in a considerable increase in unemployment
compared to previous years. While slightly over 30,000 persons had been registered as
unemployed at the National Employment Agency (from the 1% of May 2009 Estonian
Unemployment Insurance Fund) at the end of 2008, the number of registered unemployed
persons had exceeded 70,000 by August 2009. By December 20, 2009 15.5% of the total
workforce was unemployed (%) (in August 2008, the percentage was still under 3%).

According to the Estonian Human Development Report of 2008 ("), the greatest challenge in
adult education is that the people least interested in participating in training courses and
individual development are also those who are most vulnerable, and therefore most in need,
namely individuals with lower levels of education, older people and people of other
nationalities. Indeed, an investigation into the background of unemployed persons shows that
these are the very people that are most likely to become unemployed. Offering adult training
to these groups is especially important given the need to improve their position in the labour
market.

(*"y Estonian Strategy for Competitiveness (2009), p.19.
(**) Development Plan for Adult Education (2009), p.18.
(*) Workers and unemployed persons aged 16 up to retirement age.

(™) Estonian Human Development Report (2009), p.146.
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Table 4: Registered unemployment according to levels of education

Registered unemployment Workforce %
(15-64 yrs)

30/06/08 | 20/09/08 | 31/12/08 | 31/03/09 | 30/06/09
First level or lower 3,490 3,995 6,144 11,372 12,984 74,200 17.5
Second level 10,158 12,057 18,562 34,088 41,271 373,300 11.1
Incl. secondary 4,853 5,673 8,602 15,808 19,645 163,100 12.0
education
Incl. vocational 5,305 6,384 9,900 18,280 21,626 210,200 10.3
training
Third level 3,301 3,982 5,545 9,258 12,195 223,800 54
Unspecified 23 31 56 261 650
Total 16,972 20,065 30,307 54,979 67,100 671,300 10.0

Source: Statistics Estonia and Estonian Unemployment Insurance Fund, 2009

Accordingly, MER directed its efforts towards the creation of learning opportunities
specifically for people with low and average competitiveness and education levels, for
instance by legalising work-related training as a type of state-commissioned education (SCE).
The financing of continuing education and retraining possibilities in vocational education
institutions and institutions of professional higher education providing vocational education
began in 2007, funded by the state and the resources from the European Social Fund (ESF).
Even though the proportion of participants in lifelong learning has increased as a result, there
is still a long way to go before the educational needs of these groups will be adequately met.

Until recently, active labour market policy measures in Estonia were the sole responsibility of
the Ministry of Social Affairs. However, at the beginning of 2008, the Government confirmed
the division of responsibilities regarding the funding of work-related training, under an Annex
to the Lifelong Learning Strategy 2005-08 ("'). Consequently, the MSA now funds the
training of the unemployed and vulnerable groups through the Labour Market Board (now the
Estonian Unemployment Insurance Fund (%)), whilst the MEAC funds enterprises that wish
to train their employees (through the Enterprise Estonia ("°)). Lastly, MER has assumed
responsibility for financing the continuing education and retraining of persons through
educational and training institutions .

This restructuring of funding responsibilities was well-suited to a stable economic situation
with a high employment rate. However, under the conditions of the economic recession that

(") Lifelong Learning Strategy (2005).

(") Estonian Unemployment Insurance Fund.

(") Enerprise Estonia.

(™) Development Plan for Adult Education (2009), p.13.
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took place in 2009 and the sudden increase in unemployment, these measures are now in need
of rapid and extensive improvements which can balance different needs. People now have to
be directed towards qualifications and skills that are of priority for the economy. Accordingly,
financial models have to be developed which take account of what schemes are in demand.
However, individuals must also have the opportunity to select for themselves a suitable
training institution, teacher or training.

Although the main focus to date has been on updating the qualifications of the working-age
population via vocational education and the help of state funds, it will be increasingly
important to do so through higher education (). For instance, in 2008, it became legal for the
state, through SCE, to finance student places in institutions of higher education, which had
not already been filled (’®).

However, the participation of employees in further training courses requires employers to pay
a fringe benefit tax on formal education and liberal adult education, which means many
employers are reluctant to facilitate the further training of their employees ("’). In order to
address this issue, formal training and adult education expenses should be exempted from the
fringe benefit tax in order to create a more enabling environment which provides employees
with the opportunities to improve their qualifications.

The provision of national labour market services and the payment of labour market benefits in
Estonia is organised by the Estonian Unemployment Insurance Fund through its regional
departments, which are located in every county ('*). Suitable labour market services are
selected in accordance the needs of individuals and businesses. These regional departments
provide assistance and advice to the unemployed and employers, as well as offering careers
advice for those who are already employed but are, for instance, considering changing jobs.

Specifically, labour market services offered by the Fund include:

(a) providing information about the situation on the labour market and about labour market
services and benefits;

(b) job mediation for job-seekers and the unemployed and assistance for employers by
looking for workers who meet the criteria they submit;

(c) labour market training for unemployed people in which they obtain or develop
professional and other skills designed to make it easier for them to find a job. The
training can last for up to one year;

(d) careers counselling is designed to support people in making and implementing informed
decisions relating to their career development;

(") Estonian Strategy for Competitiveness (2009), p.20.
("®) Universities Act, Professional Higher Education Institutions Act (2008).
(") Development Plan for Adult Education (2009), p.14.

("®) Estonian Unemployment Insurance Fund.
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(e) work experience (in order for individuals to gain practical experience in the work place);
(f) temporary paid work which does not require professional or special training;

(g) the allocation of wage subsidies (a benefit paid to employers who hire an unemployed
person);

(h) business start-up subsidy for unemployed people who are at least 18 years of age and
have completed business training, have higher or vocational education in economics or
have business experience;

(1) services designed for unemployed people with disabilities (adaptation of work premises
and equipment in an employer’s premises, the special aids equipment, communication
support at interviews, working with a support person).

The following initiatives have been implemented during 2009 to improve the availability of
additional training and retraining (”*):

(a) a personalised training voucher system for the unemployed as an additional option for
labour market training. Training vouchers enable the unemployed person to quickly find
a suitable additional training course based on individual needs (through Unemployment
Insurance Fund);

(b) training vouchers for employers with the aim to raise the skills level of managers and
employees (through Enterprise Estonia);

(c) simplifying and shortening procedures for public procurement of labour market training
to increase the availability of active labour market measures.

Alongside adult education, providing young people with the necessary opportunities is also
becoming increasing important, especially given that, compared to other age groups, youth
unemployment (15-24 years) has been increasing most rapidly. Youth unemployment tripled
during 2009, amounting to 27% in the 2™ quarter of 2009. Youth unemployment is dominated
by young men with a low educational level and without any vocational training. Most of the
unemployed young people do not have any work experience, having only recently graduated
from, or dropped out of, school. To better integrate young people into the labour market an
extensive apprenticeship training scheme has been implemented to combine vocational
training with real work experience (*’). Work experience schemes have now been offered by
many companies, enabling young people to gain practical experience, whilst allowing the
employer to train a potential employee according to company-specific needs in a quick and
flexible way (see Section 3.2.6).

In the current economic climate, it is critically important that responses are flexible enough to
meet constantly changing labour market needs. Currently this is not the case. Often, the
urgent need for employees with specific professional skills cannot be satisfied by Estonia’s

(") Estonian Action Plan for Growth and Jobs (2008), p.17.

(**) Implementation of Apprenticeship Training (2007).
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current education system or through supplementary adult training. One possible response to
this shortfall is the use of a temporary foreign workforce, which does have the necessary
qualifications. Indeed, the Estonian Labour Market Board conducted a survey at the
beginning of 2008, which revealed that 24% of enterprises who participated are interested in
hiring foreign workers, especially skilled workers and specialists from Ukraine and
Russia (*'). However, this is not a deemed to be a suitable strategic skills response.

3.14. Case studies

3.1.4.1. Research, engineering and management in oil shale mining, processing and
waste remediation

Production of energy, fuels and chemicals based on oil shale has a long tradition in Estonia,
dating back to 1920s. The oil shale industry is concentrated in North-East Estonia, where
significant oil shale deposits lay close to the surface and have substantial thickness. The oil
shale based chemical industry was founded soon after mining of oil shale began in early
twentieth century (**). Four oil factories were built in 1924-42, marketing their products as
heating and impregnating oil, bitumen and motor fuel. Oil shale gas was burned in the
companies’ own power station. In 1945, the construction of a new oil shale processing
complex started in Kohtla-Jarve. From 1948, domestic gas, manufactured from oil shale, was
pumped to St. Petersburg. Later the gas pipeline was also directed to Tallinn and other North
Estonian cities.

Increasing crude oil prices on the world market have led to an increase in interest in
alternative fuels, including shale oil and diesel fuels produced from shale oil. Therefore all
shale oil producers in Estonia are investing in the development and implementation of new,
more efficient and environmentally friendly technologies to increase the production of shale
oil and products from shale oil.

The development of new technologies in the oil shale industry encompasses also
environmental technologies needed to remediate the damage caused by decades of extensive
and non-sustainable development of oil shale and energy sectors in Estonia. This particularly
concerns re-cultivation of open cast mines, protecting further pollution of ground water and
air with semi-coke and ashes, neutralising dangerous wastes. The extensive development of
oil shale mining and oil shale based energy and chemicals production has caused severe
environmental damage including mineral waste from mining, semi-coke from shale oil
production, lakes of liquefied ash from power plants, polluted ground water, and large
territories of exhausted open cast mines. There is a need to continuously ensure the purity of
utilised resources and to find alternative ones.

(*"Y Estonian Strategy for Competitiveness (2009), p.21.
(**) Viru Keemia Grupp AS www.vkg.ee.
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The Estonian oil shale industry (see Annex 1) includes three major enterprises: Eesti Energia
AS, Viru Keemia Grupp AS, and OU Kividli Keemiatddstus. These enterprises comprise the
backbone of the value chain from oil shale mining, production of liquid and gaseous fuels,
and chemicals, production and distribution of energy. An important trend is export of
Estonian know-how and oil shale technologies to oil shale rich countries interested in
development of their national oil shale industries, e.g. Jordan, China, Kazkhstan, Ukraine.
Investments in R&D and added value produced in the oil shale sector is higher than average
in Estonia. In this respect oil shale processing can be considered a high technology sector.

The total number of jobs in oil shale industry is estimated at approximately 1,850 predicted to
rise to 2,150 in 2016 (**). Foreseeable changes in the oil shale sector (substantial increases in
the production of shale oil and products from shale oil processing) will create around two
hundred additional jobs without causing major changes in the structure of the labour need.
The majority of predicted jobs in the sector in 2016 belong to the group of plant operators:
managers (250), specialists (500), operators (1200), skilled workers (200), unskilled workers
(200). The qualification level will remain unchanged until 2016: 54% with secondary level
qualifications and 38% with tertiary level qualifications.

The Estonian Development Strategy of Energy Related Technologies (EETS) Final
Report (**) envisages Estonia’s strategic perspective in developing the oil shale end to end
value chain (see Annex 2). The vision is for Estonia to become one of the world’s leading
developers of technologies for oil shale processing and low grade oil resource utilisation. This
means creating an oil shale cluster, encompassing major producers of oil shale, energy and
chemicals, universities, and SMEs developing new technologies. The National Energy
Technology Programme 2008-13 defines (*’) the following objectives for technological
development of the oil shale cluster:

(a) environmentally friendly mining with minimum production of unused by-products;

(b) COs-free production of electricity from oil shale, incl. combined combustion of oil shale
and biomass;

(c) gas turbine using shale oil and/or liquid bio-fuel;

(d) technology for producing shale oil using oil shale pyrolysis (Galoter process) and
hydrogenisation;

(e) technology for coproduction of shale oil and electricity;
(f) feasibility of producing diesel oil from oil shale;
(g) utilisation of waste products (ash, semi-coke, mineral waste from mining);

(h) utilisation of waste heat;

(*) Labour Force Forecast (2009).
(*") Estonian Development Strategy of Energy Related Technologies www.mkm.ee.

(*) National Energy Technology Programme 2008-2013 www.hm.ee.
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(1) commercialisation of the technological know-how.

Retraining needs and skills gaps/weaknesses

The R&D activity in Estonia for oil shale related technologies during the last years has been
growing, but is still at a relatively low level. The scope of the projects is very wide, but clear
focus is missing, local and international cooperation between research institutes, universities
and companies is limited, and also there are only few projects from SME:s.

At present, Estonia has internationally recognised top level knowledge in the processing of oil
shale for production of electricity and chemicals. Combustion technologies for oil shale have
some distinct features, but a lot of the necessary know-how is related to more general
technologies of mixed fuel boilers. Mining is an essential link in the total value chain of oil
shale, but the technologies used are in use in the production of other minerals also. The
problems and solutions of utilisation of different bio-fuels are essential for the future, and
common to many other countries.

The key development areas in the total oil shale process are mining, chemical processing,
combined power and heat production and waste remediation. In the production of oil shale,
the application of mining technologies to oil shale specific challenges, e.g. selective mining
and filling of emptied mines has to be developed. The increased use of bio-fuels, in
combination with oil shale, needs stronger R&D support. In subjects where there is an
internationally well established supply of commercial solutions, the national know-how
development will be directed towards effective adoption and use of the available
technologies.

In order to harvest the efficiency improvement and export potential of the oil shale industry,
specific competences and skills need to be created. These competences mainly concern
research and engineering in the oil shale sector.

Identification of skills needs

Skills required for the development of the Estonian oil shale cluster are identified in the EETS
report (*®) and fall into three groups:

(a) strengthening competitive advantage in the spearhead fields (technologies for oil shale
processing and combustion);

(b) developing key technologies that are important for the oil shale industry (mining,
combined electricity and fuel production, remediation of environmental impact);

(¢c) developing readiness for new technologies transfer and implementation.

(*®) Estonian Development Strategy of Energy Related Technologies www.mkm.ee.
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The critical occupation for the oil shale cluster development is that of the researcher. This
follows from the strategy documents (see Section 3.2.3) as well as from interviews with the
industry leaders (*"). Qualified researchers are needed for:

(a) strengthening of existing centres of excellence in the spearhead fields;

(b) strengthening such fields of research, which are important for the development of key
technologies, but not developed enough to satisfy the needs of the cluster;

(c) efficient absorbing of new technologies developed elsewhere but relevant for the oil
shale cluster.

The appropriate skills response is expected to come mainly from the universities, in
cooperation with the oil shale industry and SMEs involved in the new technology
development. It is necessary to increase the efficiency of preparing qualified specialists for
R&D in the field of oil shale based energy technology and chemical technology, as well as to
guarantee sustainability of the academic staff in these institutions.

Existing provision of education and training

Traditionally, the training of managers, specialists, operators and skilled workers for the oil
shale industry in Estonia has been divided between two sectors of the education and training
system:

(a) vocational education and training operators and skilled workers, which takes place in
three VET institutions: Kohtla-Jarve College (chemical plant operators), VET Centre in
Eastern-Virumaa (underground and cast mine operators, skilled workers for the sector),
and VET Centre in Narva (skilled workers for the sector);

(b) the Higher education sector, which prepares researchers, engineers and managers for the
oil shale industry with TUT, Estonian University of Life Sciences, and University of
Tartu as major players.

Training researchers and engineers in the field of oil shale mining, oil shale chemistry and
technology, oil shale combustion, and oil shale technology management at plant, enterprise
and state level has been an important part of TUT mission since 1930s (**). The Estonian
University of Life Sciences works mainly in the fields of ecology, environmental technology
and the use of alternative sources of energy (*°). The strength of the University of Tartu is in
fundamental research related to ecological problems and modern environmental

technologies (*°).

(*") Personal communication from Dr. I.Aarna (EE).
(**) Tallinn University of Technology www.ttu.ee.
(*) Estonian University of Life Sciences www.emu.ee.

(*®) University of Tartu www.ut.ee.
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R&D institutions involved in the oil shale sector have different schemes for their personnel in
stimulating cooperation with industry and supporting spin-off companies. TUT has
established the Technology and Innovation Centre, funded by Enterprise Estonia, which is an
implementation unit of the SPINNO project in TUT (see also Section 3.2.4).

The skills response

The skills response in the oil shale sector has three major dimensions including study
programme development at the universities, implementation of EU and national R&D
programmes, and cooperation of universities with the oil shale industry. Until recently,
research and academic studies in the energy related fields have been concentrating on oil
shale based power engineering. To meet the challenges of developing the oil shale cluster,
TUT, UT and Estonian University of Life Sciences have developed a package of study
programmes in Chemical Engineering, Mining Engineering, Power Engineering,
Environmental Technology and Industrial Ecology. Development of this package was
integrated with the introduction of the 3+2 study system in 2002 and a revision of the study
programmes in 2008-09.

The programmes cover Bachelor’s, Master’s and Doctoral level studies as well as applied
higher education-type programmes. The programmes include different aspects of dangerous
waste management, oil shale mining, processing and waste remediation. The programmes
have been developed in close cooperation with major stakeholders in the oil shale industry. In
many cases, representatives of the companies are members of the programme committee or
serve as programme reviewers.

TUT is offering oil shale industry-related professional higher education programmes in
Energy Technology and Fuel Technology, Bachelor’s and Master’s programmes in Industrial
Ecology, Geo-technology, Chemical and Environmental Technology, and Thermal Power
Engineering; Doctoral programmes in Chemical and Materials Technology, Power
Engineering and Geo-technology, and in Mechanical Engineering (°'). EMU is offering
programmes Bachelor’s and Master’s programmes in Natural Resources Management and a
Master’s programme in Management of Biodiversity and Multifunctional Landscapes. A wide
spectrum of doctoral study opportunities related to oil shale industry issues is also
available (°*). UT is offering programmes in Environmental Technology, encompassing all
three levels of academic studies (*°).

Doctoral students’ research projects are, in most cases, part of larger R&D projects
commissioned by the companies or projects in the framework of EU R&D Framework
programmes, national research and technology programmes.

(°") Tallinn University of Technology www.ttu.ee.
() Estonian University of Life Sciences www.emu.ee.

(**) University of Tartu www.ut.ee.
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High level research in the oil shale sector is coordinated by the Centre of Excellence of Oil
Shale and the Centre of Excellence in Sustainable Energy at TUT (°*). The Centre of
Excellence for Basic and Applied Ecology (in cooperation of UT and EMU) is covering
ecological aspects in the oil shale industry.

Enterprise Estonia has granted support to the following projects: ‘New solid fuel conversion
technology for motor fuel production from kerogen to liquid’ (TUT, 2009) and ‘New
technology for shale oil production’ (TUT, 2009) (*°). The Centre for Environmental
Investments (°°) is financing the R&D project ‘Hydrogenisation of natural oils and oil shale
organic matter’, which aims at developing new environmentally friendly technology for
producing high quality diesel oil from shale oil.

The Future Energy Technology Fund, established by Eesti Energia AS, has granted the
Department of Thermal Power Engineering at TUT 0.5 million EEK for a feasibility study on
combined combustion of oil shale and coal.

Assessment of the effectiveness and organisation of this response

Assessment of the National Energy Programme is envisaged in early 2011 (°7). Results of
concrete projects are evaluated by the implementing institutions. The programme output
indicators are developed by the corresponding ministries in cooperation with the programme
steering committee.

The National Energy Programme has not been sufficiently visible, and this is most likely due
to the fact that the oil shale cluster has not defined itself as a cluster yet. Until recently it has
been an initiative of the universities to involve them into the programme (**).

According to a survey commissioned by the Estonian Development Foundation (°°), there is a
need to emphasise the promotion of cooperation between enterprises:

(a) through branch associations (joint purchases, common entry into foreign markets, joint
use and exchange of equipment, training of the labour force, joint logistical solutions,
carrying out sector-oriented studies and dissemination of their results);

(b) regionally — between the enterprises of the area (solving environmental problems,
retraining the labour force, etc.);

(c) with the state (entering the international market);

(*) Centres of Excellence http:/technology.ttu.ee/?id=12224.

(*®) Enterprise Estonia www.eas.ee.

(*®) Ministry of Environment www.envir.ee.

(") Private communication from Enterprise Estonia.
(*®) Annual Report 2008 (2009) www.ttu.ee.

(*) The Estonian Economy Current status (2008) www.arengufond.ee.
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(d) research and education institutions (research and development).

The Ministry of Education and Research is responsible for the human resource development
aspects of the National Programme. This is accomplished via state commissioned study places
mechanism. R&D activities at the universities are promoted through infrastructure funding,
basic funding and funding of research programmes.

Table 5 illustrates the rate graduation from the oil shale related programmes in 2009 ('%).

Although these study programmes are oriented to the oil shale cluster, it must be noted that
not all graduates will be employed in the oil shale industry and that these figures should be
considered only as a proxy for the level of skills supply to the oil shale cluster.

Table 5: Rate of graduation in oil shale related courses
Type of programme Programme No of No of
students | graduates
Professional higher Energy technology (TUT) 69 17
education Fuel Technology (TUT) 83 21
Bachelor’s Industrial Ecology (TUT) 102 25
programmes Geo-technology (TUT) 147 39
Chemical and Environmental Technology (TUT) 259 87
Thermal power engineering (TUT) 82 19
Natural Resources Management (EMU) 127 31
Environmental Technology (UT) 146 36
Master’s programmes | Industrial Ecology (TUT) 28 12
Geo-technology (TUT) 106 34
Chemical and Environmental Technology (TUT) 159 78
Thermal power engineering (TUT) 45 15
Natural Resources Management (EMU) 78 33
Management of Biodiversity and Multifunctional 55 22
Landscapes (EMU)
Environmental Technology (UT) 85 36
Doctoral programmes | Geo-technology (TUT) 9 1
Chemical and Materials Technology (TUT) 32 5
Thermal power Engineering (TUT) 17 3
Environmental Technology (UT) 24 3

The low rate of successful graduation within the doctoral programmes, especially in the
science and technology field (see Section 3.2.4) is a critical barrier to the oil shale cluster
development. This could be considered a by-product of deep restructuring of the economy on
the one hand, and of the higher education and research system on the other.

(**) Estonian Educational Information System www.ehis.ee.
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There are two principal reasons likely to be behind this phenomenon:

(a) during the privatisation and restructuring process in the nineties, the enterprises of the
cluster (especially Viru Keemia Grupp AS, and OU Kividli Keemiatddstus) had very
limited need for research potential;

(b) the restructured research funding system was based entirely on publication rates and
101
).

promoted excellence in fundamental research (
Further developments in both sectors (industry and academia) have, to a certain extent,
alleviated these problems, but consequences remain.

3.1.4.2. In-service training at Eesti Energia AS

Eesti Energia AS (EE) is a state-owned company engaged in the production, sale and
transmission of electric and thermal power ('°%). EE is also involved in the construction and
maintenance of energy systems. The long-term goal of the company is to own enough power
generation capacity to cover at least Estonia’s electricity consumption and help ensure
Estonia’s energy security. The strategic vision for 2015 is to sell energy to two million
customers in the Baltic Sea region and develop capacity to become a world leader in
producing liquid fuels from oil shale.

Over the last decade, EE has significantly expanded the range of its operations. EE is
competing successfully on the international energy market, having claimed more than 5% of
the Latvian retail market, and strong expansion into the Lithuanian energy market is set to
begin. EE’s new proprietary oil production technology is likewise competitive on the world
level. The company’s strength lies in its integrated value chain from oil shale mining and the
different services offered to corporate and private customers by 20 daughter companies
(business units).

The power system managed by EE includes the Narva oil shale power plants (a total installed
capacity of 2,380 MW), the Iru combined heat and power production (CHP) plant (190 MW),
and the Ahtme CHP plant (30 MW), plus wind generators (70 MW) and restored hydropower
plants. By 2016, EE is required to shut down all old energy generation blocks in Narva Power
Plants and install two new 300 MW blocks based on fluidised bed combustion technology. EE
aims to reduce its CO, emissions from 1.1 t/MWh (in 2007) to 0.8 t/MWh by 2015, and
further to 0.3 t/MWh or less by 2025.

Achieving this will require maximum use of bio-fuels and waste to produce heat and power,
generation of electricity in wind parks, as well as the expansion of heat and power co-
generation. To lower the environmental impact of production, Narva Power Plants is

("' Assessment of the Estonian Research Development Technology and Innovation Funding System

http://www.hm.ee/index.php?047850.
('*®) Eesti Energia AS www.energia.ee.
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investing in increasing the environmental safety of ash handling, removing sulphur and
nitrogen emissions from exhaust gases, and ensuring that the plants can continue to function
after stricter environmental requirements come into effect in 2012 and 2016. EE has also
invested heavily in reforestation, having planted a total of 11.8 thousand hectares of forest
and is one of the largest forest planters in Estonia.

EE is developing a solid heat carrier technology (Enefit) for liquid fuel production, and
selling the know-how and solutions for key technical components to other countries wanting
to exploit their oil shale reserves. The first such country is Jordan, which plans to open an
electricity and liquid fuels production complex in cooperation with EE.

The Enefit technology allows the overwhelming majority of the energy contained in oil shale
to be harnessed with significantly less environmental impact. By 2016, EE aims to produce at
least 1.3 million tons per year of liquid fuels suitable for refining and twice as valuable as the
current product, and to build a shale oil processing plant in Estonia with a capacity of 30,000
barrels per day.

In December 2009, the Board of EE adopted a decision to launch a new CHP as an extension

of the present Iru coproduction power plant. This plant will process 220,000 tons of municipal

waste, which amounts to 2/3 of Estonia’s annual production (103).

EE is one of the major employers in Estonia. In 2007-08 the average number of employees
was 8,417. As a result of separating transmission system operator Elering OU ('**) from EE,
the number decreased to 7568 in 2009 (‘*°). The business strategy of integrating the value
chain and providing environmentally friendly energy solutions has created the need for
several new occupations:

(a) wind and hydro power plant operators and managers;

(b) electricity and heat coproduction plant operators and managers;
(c) fluidized bed combustion plant operators and managers;

(d) energy auditors;

(e) persons authorized to issue the energy certificate for buildings;
(f) technology developers and technology managers;

(g) intellectual property managers;

(h) technology transfer project managers.

(') Pressiteade priigipdletuse jaama kohta.

("™ Elering OU is a state owned transmission system operator in Estonia. Using high-voltage power lines, it

unites Estonia’s biggest power stations, distribution networks and corporate consumers into an integral
energy system (http://www.elering.ee/index.php?id=102&[.=1).

(') Personal communication from the EE Personnel Department.
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The substantial widening of the scope of activities and implementation of new technologies
implies extensive training and retraining of the personnel.

Retraining needs and skills gaps/weaknesses

The skills needs have partially occurred as a result of structural change stemming from EU
and national strategies and regulations. This is particularly true for the group of skills related
to energy auditing, a new and growing part of EE’s service portfolio. The expected
competence profiles for energy auditing occupations are described in Section 3.2.5.

EE’s business strategy has demonstrated the need for a new corporate culture as the business
units were used working in isolation for a long time. The new strategic vision for the
company identified the need for the following competences:

(a) holistic understanding of EE and its strategy, incl. the understanding of business model
and value chain;

(b) holistic understanding of the free energy market, which will emerge as a result of 35%
opening in April 2010 and 100% opening in 2013;

(c) ability to communicate with colleagues from other daughter companies;
(d) ability to contribute to the knowledge management at EE;
(e) ability to cooperate in an international environment.

The skills need at EE has three focal points ('°°):

(a) preserving high competence level in energetic (see Section 3.2.5);
(b) labour safety and first aid;
(c) management development.

The first and the third one stem from EE’s business strategy. The second one is essential for
each company.

Identification of skills needs

The skills need was identified mainly in the process of the EE business strategy development.
The Board of EE is responsible for adopting and updating the strategy. The Board of EE, as a
state owned company, consists of representatives of the Government, employers associations
and experts in the field of power engineering ('*").

(%) Personal communication from the EE Personnel Department.

(") Eesti Energia AS www.energia.ee.
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The process includes an extensive SWOT analysis (strengths, weaknesses, opportunities, and
threats) and structured interviews with top managers and members of the board. The latter can
also be considered as external experts.

The interviews with focus groups (management of the company, business unit managers, line
managers) arranged annually serve as an input for drafting in-service training programmes for
a year.

The need for in-service training is dependent on the business strategy, the budget forecast,
changes in the job profiles of major occupation groups, the level of employees’ knowledge

and skills, and results of annual development interviews ("%,

In-service training plans and budgets are prepared for each business unit.

Existing provision of education and training

EE has hired graduates of TUT for specialist (engineer and dispatcher) and lower level
unit/plant manager positions. Technicians and skilled workers have been hired amongst the
graduates of different VET institutions in Estonia. These institutions have become
increasingly capable of offering continuous VET and open university courses ('*%), including
state sponsored courses.

EE has cooperation agreements with the Estonian University of Life Sciences, TUT, Virumaa
College at TUT and East-Virumaa VET Centre. Cooperation agreements with universities
include offering training courses for the employees of EE and offering apprenticeship
placement opportunities for the students.

In-service training of employees has also been an essential part of EE strategy. This function
cannot be totally outsourced to education and training institutions. Development and
implementation of new, often proprietary technologies and the development of corporate
culture are essential components of in-service training, which has to be carried out by EE
itself. Some in-service training courses are offered by other companies, like ABB AS, Eetel-
ekspert OU, E-Katedraal, Ohutusekspert OU, and the Technical Control Centre.

The skills response

The personnel training and development strategy at EE is based on three pillars (*'°):

(a) sponsoring education and training of new employees through cooperation agreements
with higher education and VET institutions;

("% Personal communication from the EE Personnel Department.

() Tallinn University of Technology www.ttu.ee.

(*'%) Personal communication from the EE Personnel Depart.
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(b) in-service training and re-training of employees, their motivation and formation of values
and attitudes stemming from EE business strategy;

(c) investing in the development of managers of all levels (six levels in total) taking into

account their multicultural nature (60% of them are Russian speaking).

The personnel department is responsible for the management of in-service training at EE. A
holistic training system has been established with central management and distributed
implementation. The training policy at EE is based on the principle that the ‘training of
trainers’ is a guarantee of the sustainability of the system. In-service training covers
practically all groups of personnel, and is provided through weekend university courses (with
six thematic modules in a year over a six month period). The overall aim of the weekend
university courses is to contribute to the professional development of the employees. Specific
objectives include:

(a) developing a holistic picture of EE and its strategy;

(b) developing corporate culture;

(c) exchanging information and contributing to the knowledge management at EE;

(d) developing better understanding of the free energy market;

(e) offering practical knowledge;

(f) offering a forum for discussions.

The target group of the university is employees with at least one year of work experience at

EE. The programme consists of lectures, excursions and seminars. Lectures and excursions

are for those who have not previously participated in the course, while seminars are open to

all interested employees.

Lectures and excursions are arranged in six modules (monthly):

(a) the strategy of EE, management and results;

(b) our own crude oil (excursion to Narva oil factory);

(c) our own crude oil mining (excursion to Narva open cast mines);

(d) production of electricity and heat (excursion to Narva Power Plants);

(e) power distribution as a business (excursion to different transformer substations);

(f) what EE is offering and could offer to its clients? (excursion to Virtual Client Service
Centre and Dispatcher Centre of the distribution network).

Two seminars are held in the second half of the course:

(a) Estonian resources and myths (in Russian);

(b) free electricity market 11 days before opening of the market (in Estonian).
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The first four modules and the first seminar are delivered at the Narva VET Centre. The
lecturers are high level managers and specialists at EE. The lectures are translated into
Russian and lecture materials are produced in Estonian and Russian. The number of
participants in the lecture and excursion groups is limited to 100 and 30 in seminar groups.

The number of weekend university participants was 392 in 2008-09 and 192 in 2009-10. The
average breakdown of participants by field of activity is: 40% from the oil shale branch, 40%
from the electricity and heat branch, and 20% from the distribution branch.

Specific training courses have also been arranged for different target groups (skilled workers,
technicians, line managers, engineers, dispatchers, heads of department, analysts) at EE:

(a) eight employees participated in the course for ‘Person Authorized to Issue the Energy
Certificate for Buildings’ at TUT; six of them now have the professional certificate and
this is their regular job;

(b) 111 employees participated in the course for Person Authorized to Issue the Energy
Certificate for Buildings delivered by a chartered energy auditor from EE;

(c) 128 employees participated in the course for Energy Auditor delivered by a chartered
energy auditor from EE;

(d) 280 employees participated in the training course on green energy;

(e) 97 employees participated in the training course on heat accumulators.

Assessment of the effectiveness and organisation of this response

The personnel department regularly collects and analyses feedback from participants and
management. Until now, satisfaction of all stakeholders with the quality of in-service training
at EE is very high ("'"). The concept of quality here encompasses both the content and
organisation of training courses.

The in-service training system developed at EE has proved to be efficient and meets the
strategic needs of the company. However, there is still room for improvement in enhancing
the system.

Changes in the energy sector in Estonia have been relatively dramatic over the last 15 years,
and the rapidly changing strategic environment creates new and even bigger challenges for in-
service training. EE has been a focal point of issues and solutions, and the process of dramatic
change for EE will continue, with the prospect of EE becoming a major consumer of
municipal waste and operator of a nuclear power plant in Estonia.

(*'") Personal communication from the Personnel Management department of EE.

46 Unedited document available only electronically



3.2. New and changing skills needs

The green restructuring of the economy in Estonia has led, and increasingly will lead, to
changes in the competency profiles of the employees within existing occupations and the
emergence of new green occupations.

In November 2009, the Innove Foundation (a Cedefop partner in Estonia) organised the first
seminar on the green economy in Estonia. The conclusions from this seminar indicate an
increasing demand for some groups of occupations and professions with specific technical
skills related to green economy ('), including:

(a) engineers, designers and researchers involved in the green economy development;

(b) technicians capable of operating green technologies;

(c) architects, city and transport planners;

(d) consultants advising enterprises and consumers on the application of new technologies;

(e) energy auditors and environmental impact assessors.

3.2.1. New green collar occupations

This subsection deals with green collar occupations which have emerged recently as a result
of climate change adaptation and mitigation. The list of occupational standards, developed at
the Estonian Qualifications Authority (EQA) (see Annex 1) during the last years, includes
some new green collar occupations (note that roman numbers indicate the qualification level
in the 5-level framework):

(a) agriculture (farm-worker I, I, III (alternative agriculture));
(b) electricity, gas and water supply (waste management assistant I1I);

(¢) manufacture of wood and wood products (Log sorting operator II; Log house builder I-
111);

(d) real estate and renting activities (person authorized to issue the energy certificate for
buildings III; energy auditor IV, V (see Section 3.2.5);

(e) leisure and tourism (wilderness guide II, III; rural tourism entrepreneur III).
Source: EQA.

An occupational standard for renewable technology technicians is currently under

113

development at the Estonian Qualifications Authority (" ). The experience to date of

developing occupational standards for new green collar occupations indicates that both

('?) Kink, M. (2010), p.33.

('"*) Personal communication from M.-K.Kerem (EQA).
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technical skills related to new technologies, as well as generic skills such as team work,
communication, learning and entrepreneurship, are important.

Amongst the engineers, designers and researchers who are driving technological change and
innovation in the green economy, there are many new specialisations developing green
technologies such as solar and fuel cell technologies. Nevertheless, it is difficult to predict
which of the new green collar jobs will be subject to the highest demand during the greening
of Estonia’s economy.

3.2.2. Greening existing occupations

This subsection deals with new competencies and skill gaps which will need to be addressed
in existing occupational profiles. Many of the occupational standards developed over the last
few years relate to the fields of economic activity which have significant greening potential
(again, note that roman numbers indicate the qualification level in the 5-level framework):

(a) agriculture (farm-worker I, II, III (plant-growing, animal husbandry); specialist on
agricultural machinery II1, IV; agricultural advisor IV, V);

(b) forestry (forest worker I, II; arborist II, III; forest technician III, IV; forwarder operator
III; harvester operator III; forestry entrepreneur III; timber merchant III, IV);

(¢) mining and quarrying (mine worker I-III; mobile machine operator (underground works,
quarry works) II; mining engineer IV, V);

(d) electricity, gas and water supply (operator of thermal equipment I-III; water treatment
operator I-III; land improver — hydro-technician I, II, III; electrical engineer IV, V;
thermal power engineer 1V, V);

(¢) manufacture of coke, refined petroleum products, chemicals and chemical products
(operator of chemical processes I-1I1; laboratory assistant II, II);

(f) manufacture of wood and wood products (timber processing line operator II);

(g) transport and supporting transport activities (mobile machine operator (road building) II;
road engineer IV, V);

(h) construction (plumber I-III; pipeline fitter II, III; ventilation duct fitter I-1II; architect I11I-
V; civil engineer IV, V);

(1) real estate and renting activities (geodesist (surveyor, land surveyor) I-V; surveyor in
land management IV; facility service man I-III; facility manager IV-V; real estate
assessor II1-V; real estate broker III).

Source: EQA.
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All occupational standards have a respective qualification certificate supplement available on
the EQA homepage (''*). An occupational standard for the open space planner is currently
under development at EQA ('"°).

3.2.3. Identification of skill needs

This subsection deals with methods, approaches, systems and institutional responsibilities
involved in the identification of current and future skill needs for green jobs. Given that
Estonia has not defined explicitly the concept of green jobs, and the associated labour market,
it is difficult to add anything more specific to what has already been discussed in Section
3.1.2.

In 2006, the MEAC commissioned a study on the Estonian energy technology strategy. The
R&D activity in Estonia for energy related technologies has been growing, but is still in a
relatively embryonic state. Public funding via Enterprise Estonia during 2004-06 has been
about €3 million, and has been limited to 26 projects. Whilst the scope of the projects is very
wide, the focus is lacking. Moreover, local and international cooperation between research
institutes, universities and companies is limited, and there are only few projects being led by
SMEs (''9).

Nonetheless, a process has been initiated which has brought together viewpoints of
companies, research institutes, universities, and public sector in different energy related
industry segments. Through this it has been possible to define three key areas for
development:

(a) development and improvement of the entire oil shale process;
(b) mapping, utilisation, and development of renewable sources of energy;

(c) the study and development of new emerging sources of energy.

The following common horizontal objectives were also identified:

(a) reduction of energy consumption and improved energy efficiency;

(b) improved environmental sustainability;

(c) increased R&D investments and IPR value generation.

Each of these development areas and objectives is associated with a distinct set of strategic

targets, which also determine the time span and orientation between long term research, and
medium term application in industry.

("™ Qualification Certificate Supplements.

(*"*) Personal communication from Ms. M.-K Kerem.

(*'%) Estonian Development Strategy (2007), p.4.
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The aim is to steer and facilitate development by means of three well defined, planned, and
managed technology programmes each of which will last three to five years. Each technology
programme will have its own strategy, steering committee, implementation plan, project
manager, and risk level. Accordingly, the Energy Technology Programme (ETP) was

adopted, which covers two development areas (*'"):

(a) oil shale technologies;

(b) new energy technologies, mainly based on the renewable sources of energy and the
optimization of energy systems.

Most of the public R&D funding to energy related technologies will be channelled via the
programmes to individual development projects. It is also essential for the successful
execution of the programme that the relevant initiatives and activities will be coordinated,
either under the same authority, or if need be, across different ministries (e.g., utilisation of
oil shale, Ministry of Environment).

The steering committee of the programme will be responsible for the continuous adjustment
of the strategy to meet the changing needs of Estonia. The steering committee will also select
the individual projects to be funded within the programme and will ensure that the projects
match the strategic targets of the programme.

Big oil shale reserves give Estonia a high level of energy independence. At the same time,
there is a pressure to replace fossil fuels with renewable sources of energy due to
environmental issues, but also due to the limited nature of the reserves for oil shale and other
fossil fuels. The objective for the future is to maintain the high level of independence in the
whole energy balance. Therefore, one of the key areas for development is to improve the
processes by which oil shale is produced and used.

This requires the development and use of existing and new technologies, which will improve
environmental sustainability of the process. Additionally, having a life-cycle approach that
focuses on the end to end process will improve efficiency and effectiveness, maximising the
benefits and minimising the problems from producing and using oil shale. Practical examples
of optimization are the development and utilisation of selective mining methods, avoiding the
burning of low concentration oil shale, the modernisation of boiler technology, the down-
stream use of oil shale as raw material for chemicals, and collecting and using the ash and
waste heat.

The future will bring stricter European rules and directives on the use of renewable sources of
energy instead of fossil fuels. It is essential for Estonia to plan for, and develop, technologies
which will provide the necessary opportunities for Estonia to utilise and capitalise on local
sources of renewable energy.

(*'7) National Energy Technology Programme (2008).
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Utilising renewable energy (e.g., wind energy), is, to a large extent, more a political and
investment decision than a technology development issue. Large scale use of wind power,
however, raises problems of energy balancing, transmission, and backup power, which are
system level technology issues for the entire national electricity supply.

Many countries have made significant investments into basic and applied research in the field
of new emerging sources of energy such as solar, fuel cells etc. Nonetheless, there have yet to
be major commercial breakthroughs. Untapped markets mean there are still considerable
opportunities for Estonia to also invest in the development of the new emerging sources of
energy and to start its own technology programme. A key objective is to create technologies
which will lead to IPR revenue streams for Estonian companies and research institutes )
Part of this objective involves encouraging SMEs to invest more in R&D and improving the
national and international cooperation between universities, research institutes, and
companies. All of these developments are in line with common EU initiatives, thereby
providing opportunities for Estonia to make significant contributions to EU programmes, and
also to benefit from any relevant European funding for technology programmes.

Currently, energy related technologies in Estonia are mostly related to the oil shale production
process:

(a) in terms of desulphurisation rate, Estonian energy production must comply with EU
Directive 2001/80/EC by end of 2007, with a special transition period until end of 2015
for named plants in Ahtme, Narva, and Kohtla-Jérve;

(b) compliance with the desulphurisation directive will require investment in excess of
10.000 MEEK;

(¢) producing shale oil using the Kiviter technology has problems which require large
investments e.g., storage of the semicoke emission of sulphur compounds contained in
the produced gas;

(d) by 2030, distributed micro-energy may spread widely based on fuel elements, depending
on developments in the energy technology;

() combustion under pressure will increase the efficiency of oil shale burning from the
present 35% to 40-45%;

(f) a Galoter type of pyrolysis process adapted to Estonian needs is currently being
investigated and developed by at least four different companies in parallel.

Essential areas of particular importance to the environment are the development of the
transmission network to improve efficiency and reliability, and the new challenges brought
about by the increasing use of wind power. Heat production and distribution systems are areas
with especially significant potential for efficiency gains. However, this will require

(*'*) Estonian Development Strategy (2007), p.18.
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investment in both improving existing, and developing new, infrastructure. Overall, whilst
there is a good general level of knowledge and skills, there is no specialist area in which
Estonia excels in the international arena. However, Estonia’s decisions to invest in certain
technologies are motivated as much by political desire for Estonia to be an active participant
who helps shape the world’s energy future, as they are by developing energy solutions to
meet the national needs of Estonia.

The fuel producing industries in Estonia can be divided into those which are based on oil
shale and those which are based on various biofuels. In the processing of oil shale, and
associated industries such as the production of chemicals based on oil shale, Estonia has
present unique competencies. However, whilst mining is an essential link in the value chain
of producing oil shale, the technologies used are also widely used in the production of other
minerals and so require fewer unique skills and technology.

In terms of biofuels, the production of wood pellets already produces some income from
exports. Estonia is well placed to capitalise on the opportunities associated with the use of
different bio-fuels in the future. In terms of solar energy, applied research in solar cell
technologies is well advanced in Estonia. Solar cell technology is currently being
commercially used through internationally operating product vendors.

The development and implementation of new energy technologies in Estonia has implications
for skills need on two levels:

(a) development and export of new technologies in spearhead technology used in oil shale
production (see Sections 3.2.5 and 3.2.6);

(b) upgrading competencies important for key technologies that play a key in Estonia, such
as biofuels.

The implementation of a system for analysing and forecasting quantitative and qualitative
changes in the labour market is envisaged for 2013. This task is to be fulfilled through the
joint collaboration of specialists from MEAC, MER, MSA and EQA ('"). This will improve
Estonia’s ability to understand changes in the volume and structure of the labour market, and
to then respond accordingly and provide the required skills through the appropriate use of
higher, vocational and adult education.

3.24. Skills response

The successful green restructuring of Estonia’s national economy heavily depends upon the
development and implementation of new technologies (see Section 2.2), and a change in
public attitudes. (see Section 2.3). Therefore the skills response strategy that will be necessary
to meet the challenges of a transition to a green economy will need to include not only initial

(*'"*) Development Plan for Adult Education (2009), p.19.
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and continuous VET, but also investment into all levels of higher education and general
education.

A successful economic recovery will depend crucially on whether people are willing to raise
their skill levels and qualifications according to the changing needs of the labour market. In
order to improve overall skill levels in Estonia, several measures have been implemented in

120

general, vocational, higher and adult education during 2007-08 (**"), including:

(a) modernisation of higher and vocational education curricula and matching higher
education learning outcomes with labour market needs. The principles of the APEL
(accrediting prior experiential learning) system have been introduced;

(b) financial support for educational institutions to enable them to better attract foreign
students to Masters and PhD degrees in Estonia. Measures have also been introduced to
encourage them to stay longer and to forge ties with the Estonian labour market
(especially in research and development work) after they finish their studies;

(¢) launching the DoRa programme (programme fo