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The deterioration of the environment and cli-
mate warming pose significant risks to the
well-being of people in Estonia. In alignment
with the European Union’s green transition, Es-
tonia has committed to achieving climate neu-
trality by 2050. To achieve these goals, mere im-
provements in existing energy systems may not
suffice and fundamental changes are required
in how energy is supplied to the population, and
in how people move around, eat and live. Solu-
tions may come from breakthrough technolo-
gies and from making the whole organisation of
society more sustainable, and from applying the
principle of sufficiency when using resources.
While some solutions are already visible today,
more significant decisions lie ahead for us.

The average environmental footprint per res-
ident in Estonia is 3.8 times the Earth’s toler-
ance limit, exceeding the European average
by 30%, which itself is 2.9 times the tolerance
limit. Electricity and heating for homes account
for the largest part (43%) of the environmental
footprint, followed by producing the food resi-
dents consume (30%) and transport and travel
(17%). The average resident of Estonia is dif-
ferent to the average European resident mainly
because their environmental footprint from the
electricity and heating for their home is larger,
andthisis the first place where efforts to reduce
the environmental footprint should be focused.

The environmental footprint can be reduced
by developing and applying technologies
that make more sustainable consumption
accessible to people in Estonia. People can
equally reduce their own environmental
footprint, by changing their consumption
behaviour and habits. For example replac-
ing heating from stoves with district heating
would reduce the environmental footprint by
15% in urban areas and by 10% in Estonia as a
whole. Cutting the use of firewood in rural dis-
tricts by 50% through improved building in-
sulation or more effective heating systems
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could decrease the environmental footprint of
those rural districts by 17%. Dietary changes,
like reducing meat consumption to the lev-
els recommended by the National Institute for
Health Development, could lead to a 5% reduc-
tion in the environmental footprint. The environ-
mental footprint can also be reduced through
how people move around, and it could be cut by
3% if 20% of car journeys were replaced by pub-
lic transport.

The emission intensity of the Estonian econ-
omy has fallen rapidly, but it remains 42%
above the EU average. Greenhouse gas emis-
sions from Estonia have declined by 40% over
the past decade, and certain major sectors such
as industry have achieved a faster decline in
emission intensity, which is average emissions
per million euros of value added created, com-
pared to the EU average. The energy produc-
tion sector is responsible for approximately half
of Estonia’s total greenhouse gas emissions.
If Estonia’s emissions from electricity produc-
tion were at the average level for the European
Union, its total emissions would be similar to
the EU average and would already be below the
target set for 2035, which is 8 million tonnes.
However, the next step of moving from 8 million
tonnes of greenhouse gas emissions to climate
neutrality by 2050 will be a major challenge that
will probably not be met by the technologies
currently available on the market, but will de-
mand new technological breakthroughs.

Many of the technologies needed for the
green transition are still in the development
phase. Different trends in technological devel-
opment are competing for ressources available
for the green transition, and in many areas, the
breakthrough solution remains uncertain. Data
from the International Energy Agency indicate
that around half of the technology required to
achieve climate neutrality is still only in the early
prototype or demonstration phase.
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The most impactful upcoming technologies for Estonia according to experts:

PR
v el

production of
alternatives to meat

hydrogen technology

artificial intelligence and
machine learning

biorefining

shard systems and
chip technology

digitalised development
of stem cells

These technologies have the potential not only to address Estonia’s own challenges in the

green transition, but also offer opportunities for the Estonian technology sector to develop

and market their applications globally.

Estonia’s greatest opportunities lie in the de-
velopment of green technology and its export
to foreign markets. The experts involved in this
research did not consider building factories for
chips or cultivated meat in Estonia to be realistic
because of the massive amount of investment
required. Business opportunities in those are-
as will come primarily from research and devel-
opment work (R&D) that aims to design tech-
nologies or products that can be exported. An
exception to this is biorefining, where there are
business opportunities in applying the technol-
ogy locally, particularly biorefining from wood,
which would extend and diversify the existing
wood processing industry. Hydrogen also has
the potential to become an important tradeable
good for Estonia and to help offshore wind ener-
gy realise its potential of 7 GWhel and 24TWhel
annual output, by offering producers marketing
opportunities in central Europe and beyond,
where energy shortages are forecast to in-
crease in future.

Developing green technology needs a com-
petitive policy of support. State support in

Estonia for research and development in the pri-
vate sector has been quite unstable over time,
varying in the range of 6-20 million euros a year,
which is considerably low on an international
scale. Countries in the OECD give an average of
around 0.2% of GDP in support to private sector
R&D, and this is divided fairly equally between
subsidies and tax benefits. Tax benefits have
the advantage for companies that they are more
predictable, and so they can be considered
when business plans are first drawn up. Support
in Estonia for private sector R&D in 2020 was on-
ly 0.06% of GDP, and there were practically no
tax benefits available.

The green transition needs investment at a
faster rate. To prevent environmental degra-
dation, the technology, equipment, buildings
and energy systems used in economic activities
need to be modernised rapidly and in some cas-
es they need to be replaced before they reach
the end of their economic life. The estimated
total annual green investment needed in Esto-
nia is around 4% of GDP a year until 2030, 2%
of GDP in 2031-2040, and up to 1% of GDP in
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2041-2050. While the share of companies in Es-
tonia involved in green investment is similar to
that of the European Union, the current invest-
ment amounts fall short of meeting the required
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levels. Estonian companies tend to prioritize
enhancing existing systems’ efficiency, where-
as EU companies allocate more investment to-
wards adopting new technologies.

Different scenarios are proposed to assess the possible future economic
impact of green investment based on the rate of growth of green investment:

B Scenario 1 The current rate: companies maintain the same level of green investment annually as

they do currently for the next 13 years.

B Scenario 2 The same rate as economic growth: green investment increases each year until
2035 at the same rate as gross domestic product.

B Scenario 3 Breakthrough growth: companies increase their green investment on top of the
growth in GDP from the current level of around 296 of GDP to around 3% of GDP.

The amount of green investment by companies in Estonia and its impact in 2023-2035

SCENARIO1 SCENARIO 2

The current rate: compa- The same rate as economic
nies make the same amount growth: green investment
of green investment each increases each year until
year as they do currently for 2035 at the same rate as
the next 13 years. gross domestic product.
Investment, billion euros 5,47 6,53
Total output, billion euros 6,64 7.93
Tax revenues, billion euros 110 1,32
Labour costs, billion euros 1,26 1,50
Employment, full-time 5333 6367

employment per year

Source: author’s calculations using the RITA-C19 macromodel based on input-output tables
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The moderately optimistic Scenario 2 suggests
that investing one euro in greener economic
activities increases total output by 1.2 euros,
while tax revenues to fund public services
would increase by 20 cents.

State enterprises and private companies
in Estonia have major projects at different
stages of readiness that could surpass the
investment volumes projected in Scenario 3,
Breakthrough growth, if implemented. The in-

vestment volumes for projects in electricity pro-
duction, storage and efficient use alone could
reach 19.4 billion euros, significantly boosting
the economy. This investment would lead to a
total output increase of approximately 10 billion
euros and a 3.2 billion euros rise in public sector
tax revenues. Among the assessed investment
projects, those with the largest economic im-
pact involve increasing the energy efficiency of
housing, building a nuclear power station, and
converting heavy transport to biofuels.

Indicators for investment in the Estonian green transition

ENERGY EFFICIENT HOUSING

Floor area: 12.7 million m?
Investment: 3,81 billion €
Period: 2023-2035

ECONOMIC IMPACTS

Total output: 5,27 billion €
Taxrevenues: 0,88 billion €
Labour costs: 1,21 billion €

Jobs: 4789 jobs per year

BIOFUEL FOR HEAVY TRANSPORT

Vehicles: 40000
Investment: 5,34 billion €
Period: 2023-2035

ECONOMIC IMPACTS

Total output: 0,80 billion €
Tax revenues: 0,73 billion €

Labour costs: 0,22 billion €
Jobs: 956 jobs per year
OFFSHORE ELECTRICITY
Capacity: 600 MW
Investment: 2,10 billion €

4 Period: 2023-2035

/, \
l l ECONOMIC IMPACTS

Total output: 0,49 billion €
Taxrevenues: 0,28 billion €
Labour costs: 0,11 billion €
Jobs: 308 jobs per year

NUCLEAR POWER PLANT
Capacity: 600 MW
Investment: 2,3 billion €
Period: 2023-2032

ECONOMIC IMPACTS

Total output: 1,16 billion €
Taxrevenues: 0,37 billion€
Labour costs: 0,26 billion €
Jobs: 1349 jobs per year

BIOFUEL FOR HEAVY TRANSPORT

Cars: 85 000 autot
Investment: 2,79 billion €
Period: 2023-2035
ECONOMIC IMPACTS

Total output: 0,90 billion €
Taxrevenues: 0,46 billion€
Labour costs: 0,23 billion €
Jobs: 891 jobs per year

Source: author’s calculations using the RITA-C19 macromodel based on input-output tables
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The beneficial impact for the Estonian econ-
omy from green investment depends very
much on what share of the inputs comes from
domestic sources, or how much of the green
technology products and services are provided
by Estonian businesses. If the share of domes-
tic inputs used in green investments by Esto-
nian companies were five percentage points
higher than the moderately optimistic Scenario
2, and the share of imported inputs correspond-
ingly decreased, Estonia’'s total output would
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increase by an additional 280 million euros, and
tax revenues would rise by 20 million euros be-
yond the projections of Scenario 2. This high-
lights that developing green technology would
not only benefit Estonia through exports to oth-
er countries but also by utilizing more domestic
technology and products in green investment,
reducing reliance on imports.
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