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Assessment of Progress Towards 20-20-20
Targets: Evidence from Baltic States

Dalia Streimikiene

ABSTRACT The 2020 climate and energy package adopted in 2009 sets three key targets for EU Member States:
20% cut in greenhouse gas emissions (from 1990 levels); to ensure 20% of renewables in final en-
ergy consumption and to achieve 20% improvement in energy efficiency from 2005 levels. The
paper analyses the progress of selected countries in achieving climate and energy targets by 2020.
Baltic States, namely Lithuania, Latvia, and Estonia were selected for comparative assessment of
their achievements in GHG emission reduction, energy efficiency improvement and use of renew-
able energy sources. Indicator's framework was constructed to capture the most important drivers
of GHG emission reduction from fuel combustion. These indicators allow to compare countries in
their achievements by assessing their main energy and climate change policies. The analysis and
comparison of the trends of the main indicators allows to define the best performing country and
the reason of this. Policy implications were developed for Baltic States to pursue further progress in
achieving energy and climate targets for 2030 and 2050.
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1. Introduction

The climate and energy package aims to guarantee
that European Union (EU) implements its climate
and energy targets for 2020 acknowledged as the
20-20-20 targets. It establishes 3 related targets for
EU Member States (MS) by 2020: 20% increase in
the EU's energy efficiency comparing to year 2005
levels; increasing the portion of renewable energy
sources to 20% in final energy and Greenhouse Gas
Emission (GHG) emission reduction by 20% in
comparison with year 1990 level.

Achieving the targets of the 2020 climate and
energy package should provide for additional
benefits, like improvement of energy supply security
due to reduced dependency on imported energy
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and creation of new jobs, advancing green growth
and making European Union more competitive.

Though in 2020, the EU was experiencing almost
10% economic downturn due to Covid-pandemics,
the 20-20-20 goals set for 2020 were met almost by
all EU MS. The covid 19 health crisis is continuing
in 2022 as well and having negative impacts on
economic development and energy sector as well.
Due to a sharp decrease in air and road transport
activities, the energy demand and supply was
falling in EU. At the same time GHG emission were
declining.

However, with recovery of economy after
Covid-19 health crisis, energy demand and supply
are expected to increase and the approaching of
low carbon energy transitions for the period 2030
to 2050 requires attention of policy makers. The
new policies might be necessary to follow low
carbon transition however for policy formulation
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the results of countries in approaching to the 20-
20-20 targets need to be analysed and compared by
identifying the main drivers and obstacles of GHG
emission reduction.

In order to achieve the 20-20-20 targets EU MS, have
to increase energy efficiency in all final sector as well
in energy generation sector, to ensure fast penetration
of renewables in primary sector like electricity and
heat generation as well in transport. Though there are
plenty of papers analyzing progress and achievement
of EU MS in low carbon transition (Lu et al., 2020;
Yan et al., 2020a, 2020b; Yu et al., 2020; Batinge et al.,
2019; Brodny & Tutak, 2020; Gralla et al., 2017; Singh
et al,, 2019) there is the lack of studies providing tested
comprehensive indicator frameworks to perform
comparative assessment of EU MS based on analysis
of the main 20-0-20 indicators and their drivers
(supplement indicators).

This paper aims to overcome this gap. In this
paper, indicator framework was developed to analyze
progress of EU MS in implementing 20-20-20 targets.
The three-country case was developed by applying this
indicator framework which represents an interesting
and valuable example of comparative assessment of
countries results achieved in implementing GHG
emission reduction, renewable energy and energy
efficiency targets and allows to generate pertinent
policy implications and recommendations for decision

makers.

2. Literature Review
There are many possible approaches to energy transitions
and creation of carbon neutral society, as policies to
phase out fossil fuels and switch to 100% of renewables by
2050. In the end of 2019, EU MS agreed to follow climate
neutrality goal by 2050 (Liobikiene & Butkus, 2017).
Energy efficiency and use of renewables are the
most important measures to reduce greenhouse gas
emissions (Al-Marri et al,, 2018; Clausen & Rudolph,
2020). Therefore, climate and energy targets 20-20-20 are
interrelated (Tagliapietra et al., 2019).

Energy efliciency improvements can provide for
GHG emission reduction without any costs and this is
the most efficient way to deal with climate change caused
by energy generation and consumption. For achieving
energy intensity of Gros Domestic Product (GDP)
reduction by 20%, EU MS have to implement energy
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efficiency improvement measures in all final sectors like
industry, service, transport, agriculture and especially
residential sector which is the main energy consumer
in EU. Energy efficiency is often described as being a
win-win solution as by saving energy, it is possible to
save customers money. Energy efficiency improvement
in energy generation sector is also very important and
renewable energy generation technologies also delivering
to the increase of efficiency of fuel combustion (Dell
Anna, 2020).

The main measures to promote energy efficiency
are: (a) minimum energy performance requirements
for buildings; energy performance certificates; (b)
Inspection schemes for heating and air-conditioning,
implementation of nearly zero-energy buildings;
(c) financial instruments; (d) energy performance
contracting etc.

Renewable energy sources (RES) like wind, solar,
hydrothermal, ~geothermal, biomass, biofuel and
hydropower etc. can significantly contribute to GHG
emission reduction however switching to renewables
has high upfront costs which need financial support.
Renewable energy provides many benefits in terms of
energy supply security, improvement in energy efficiency,
and environmental impact reduction, creation of new jobs
and boosting economies (Gielen et al., 2019; Nathaniel &
Khan, 2020). Therefore, external benefits of RES are still
not integrated and these energy generation technologies
requires policies and measures to address and integrate
these benefits (Aklin et al., 2018; Elavarasan et al., 2020).

There are other important barriers of penetration
of renewables necessary to overcome by policies
and measures. These barriers can be grouped as
economic, institutional, political and legislative and
behavioral linked to lack of awareness. The social
and environmental barriers are linked to the lack of
experience with regulations (Lu et al., 2020; Neofytou et
al., 2020).

In order to overcome all these barriers policies
and measures are necessary. These policies include:
price and quantity setting policies, dictating prices or
quantities; investment cost decrease policies, providing
incentives for investors as lower investment costs; public
investments and market facilitation actions, offering a
broad range of policies overcoming market barriers and
facilitating development of renewable energy markets
(Aslanturk & Kiprizli, 2020; Bergek & Mignon, 2017).
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3. Data and Methods

The main data for comparative assessment of selected
countries (Baltic States) will be collected based on in-
dicator framework provided in Table 1. All selected
indicators are reported for EU MS in Eurostat and al-
lows to develop comparative assessment of countries.
The newest data available in Eurostat is for 2019.
Therefore, in tracking progress the data from 2010 to

The framework of indicators consists of three ar-
eas: energy efficiency, renewables, and GHG emis-
sion reduction. The description of indicators and its
relevance are also addressed in Table 1. The high-
lighted indicators in Bold font are the main indica-
tors (primary energy intensity, share of renewables
in final energy consumption, and GHG emission re-
duction) are set as the targets in climate and energy
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2019 was collected.

Table 1

packages and policy documents.

Indicator Framework for Monitoring Progress Towards EU Climate and Energy Targets 20-20-20

Main indicators

Description

Energy efficiency

Primary energy intensity, toe/Million EUR
2010 prices

Final energy consumption per capita, toe/thou-
sand inhabitants

Final energy intensity in industry, toe/Million
EUR 2010 prices

Final energy consumption per square meter in

residential sector, climate corrected, kgoe/m2

Proportion of collective transport in all passen-
gers’ transport, %
Final energy intensity in services sector, toe/

Million EUR 2010 prices

Primary energy intensity is the primary energy consumption per unit of GDP

The ratio between final energy consumption in households’ sector and the population
of the country

The final energy consumed in the industry sector.

The ratio between final energy consumption per dwelling and the average size of dwell-
ings (floor area). Climate corrected mean that it is assessed for the energy consumption
used for heating only and by the use of heating
The share of collective land transport (i.e., trains, motor coaches, buses and trolley
buses) in all passengers’ transport means.

The ratio between final energy consumption in commercial and public services sector

and gross value added for services related sectors.

Renewable energy sources

Renewable energy share in final energy con-
sumption, %

RES share in transport, %

RES share electricity, %

RES share heating & cooling, %

Fossil fuels avoidance by RES, % vs 2005
(2005=0.0%)

The share of renewables in final energy consumption

The share of renewables in fuel consumption in transport sector
The share renewable energy in electricity generation
The share renewable energy in heating and cooling generation
Indicator calculated by assuming that the increase of RES since 2005 has substituted

an equivalent size of energy that would have been supplied by other fossil fuel sources.

GHG emissions

1. GHG emissions reductions (base year=1990),
%

GHG intensity, t CO2eq /Million EUR 2010
prices

GHG per capita, kg CO2-eq/inhabitant

GHG intensity of power & heat generation,
CO2/toe

GHG emissions avoided due to RES, % vs 2005
(2005=0.0%)

The total greenhouse gas emissions (without LULUCE, with international aviation) as
declared by countries to UNFCCC

Total GHG emissions (with international aviation, without LULUCF) relative to Gross
Domestic Product in chain linked volumes 2015 (GDP 2015)

The GHG level per capita is the ratio of the total GHG emissions (with international
aviation, without LULUCF) in the country to total population.

The ratio between GHG from public electricity and heat production and the total gross
electricity production and total gross derived heat production.

The estimated GHG emissions avoided due to renewables are represented as share of total

GHG emissions (with international aviation, without LULUCF).
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All indicators consisting in the developed frame-
work are very important for tracking progress of
countries towards climate and energy targets in 2020
as all selected indicators provide important informa-
tion for understanding the main drivers of progress
in implementing energy efficiency, renewables and
GHG emission reduction. In the following section
the trends of these indicators will be analyzed and the
ranking of countries (Baltic States) according to prog-
ress achieved in 2019 will be provided.

4. Discussion of Results
The indicator framework (Table 1) created for assess-
ing the progress of countries in achieving climate and
energy targets by 2020 was applied for Baltic States
and statistical data was collected for Estonia, Latvia
and Lithuania and EU-27 average.

The climate and energy targets for 20-20-20 set for
Baltic States were already achieved in 2019 and ear-

Figure 1
Development of Primary Energy Intensity in Baltic States and EU-27 Average
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lier however more important is to analyze what are
the main trends not only main indicators set in tar-
gets (energy intensity reduction by 20%, 20% share of
renewables in final energy and 20% GHG emission
reduction in comparison with year 1990) but also
the trends of supporting indicators which might be
treated as the drivers of primary indicators.

The main trends of energy efficiency indicators are
presented in Figures 1-6.

Figure 1 shows that energy intensity in Baltic
States was decreasing all investigated period however
it is still twice higher in Estonia and by 40% higher in
Latvia and 30% higher in Lithuania.

Figure 2 shows that final energy consumption per
capita in Estonia was twice higher than in Latvia
though it was declining during investigated period.
In Latvia and Lithuania final energy consumption per
capita was about 25% lower than EU-27 during all in-
vestigated period.
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Development of Final Energy Consumption per Capita in Baltic States and EU-27 Average
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Figure 3 shows that final energy intensity in industry
was declining in all Baltic States however it was higher
than in EU-27 average during all investigated period.
Especially high is energy intensity of industry in Lat-
via comparing with other Baltic States. Furthermore,

Figure 3

though this indicator was declining in Latvia during all
investigated period it was still twice higher than EU av-
erage in 2019, showing problems in this end use sector
and the need to strengthen policies and measures to
increase energy efficiency in industry.

Development of Final Energy Intensity of Industry in Baltic States and EU-27 Average

300
250
200
150

—

e FF

100
50

Final energy intensityy of
industry, toe/million EUR

2005
2006
2007
2008
2009
2010

2011

— | T

2012
2013
2014
2015
2016
2017
2018
2019

www.ce.vizja.pl This work is licensed under a Creative Commons Attribution 4.0 International License.

139



140

| Vol.16 | Issue1 | 2022 | 135-150

Figure 4 shows that final energy consumption per
square meter is the highest in Estonia and it is still in-
creasing. In all Baltic States this indicator was decreas-
ing during investigated period. In 2019 final energy
consumption per square meter in residential sector
in Lithuania was similar to EU-27 level showing good

Figure 4
Development of Final Energy Consumption per Square Meter in Residential Sector of Baltic States and EU-27 Average
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progress in energy efficiency improvement in residen-
tial sector which was mainly achieved due to energy
renovation programmes. In Estonia this indicator was
almost twice higher than EU-27 level showing prob-
lems in this end-use sector and the need of additional
policies and measures.
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Figure 5 shows that like in case of energy inten-
sity in industry, Baltic states have significantly high-
er energy intensity of service sector in comparison
with EU-27 average. Though during investigated

period energy intensity of service sector was declin-

Figure 5
Development of Energy Intensity in Service Sector of Baltic States and EU-27 Average

ing in all Baltic States in 2019 it was twice higher in
Estonia and Latvia comparing with EU-27. This in-
dicates the problem of energy efficiency in this end
user sector and the necessity of additional policies
and measures.
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Figure 6 shows that Lithuania distinguishes stead of private cars. This allows to reduce energy
with very low public transport share, though some use and achieve GHG emission reduction in trans-
trends of increase can be noticed. Latvia has the port.
similar share like EU-27. Estonia had even higher In Figures 7-11 the trends of renewable energy
share than EU-27. Lithuania needs to address this indicators were compared for Baltic States and EU-
problem and promote use of public transport in- 27 average.
Figure 6
Development of the Share of Public Transport in All Passenger’s Transport in Baltic States and EU-27 Average
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Figure 7 shows that Baltic States have signifi- was increasing all investigated period. Latvia due to
cantly higher share of renewables in final energy very high share of hydro is leading country among

consumption comparing to EU-27 and this share Baltic States and other EU MS.

Figure 7
Development of the Share of Renewables in Final Energy Consumption in Baltic States and EU-27 Average
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Figure 8 shows that Baltic States are lagging in with EU-27 though the trend is positive. New poli-

the use of renewables in transport in comparison cies and measures are necessary in this field.
Figure 8
Development of the Share of Renewables in Transport in Baltic States and EU-27 Average
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Figure 9 shows that Latvia distinguishes with ables in electricity generation was increasing in
very high share of RES in electricity generation. Baltic Sates during investigated period, additional
Lithuania and Estonia had by 35% lower share than policies and measures are necessary in Lithuania
EU-27 average in 2019. Though the share of renew- and Estonia.
Figure 9
Development of the Share of Renewables in Electricity in Baltic States and EU-27 Average
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Figure 10 shows that Baltic States distinguished

with very high shares of RES in heating and cool-

Figure 10

ing in comparison with EU-27 average during all
investigated period.

Development of the Share of Renewables in Heating and Cooling in Baltic States and EU-27 Average
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Figure 11 shows that Estonia has achieved the
best results in avoidance of fossil fuels due to pen-
etration of renewables among Baltic States.

Figure 11

In Figures 11-16 the trends of GHG emission in-
dicators were compared for Baltic States and EU-27

average.

Development of the Fossil Fuel Avoidance due to RES in Baltic States and EU-27 Average
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Figure 12 shows that Baltic States have achieved because Baltic States had very high GHG emissions

almost 60% GHG emission reduction in compari- in 1990 due to Soviet past linked to very high inef-
son with year 1990. This is higher result as EU-27 ficient energy consumption levels.
Figure 12
Development of GHG Emission Reduction in Baltic States and EU-27 Average
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Figure 13 shows that Estonia distinguishes period in Estonia, it is still almost twice higher
with very high GHG intensity of GDP. This is than EU-27 average. Latvia and Lithuania have
due to very high GHG emission intensity of en- GHG emission intensity slowly lower than in

ergy generation and very high primary energy EU-27. It is necessary to stress that GHG emis-
intensity of GDP. Though GHG intensity of GDP sion intensity of GDP was decreasing during all
has significantly decreased during investigated observed period.

Figure 13
GHG Emission Intensity in Baltic States and EU-27 Average
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Figure 14 shows that Estonia distinguishes with riod in Estonia, it is still almost twice higher than in

very high GHG per capita. Though GHG per capita than in Latvia which distinguishes with lowest GHG

has significantly decreased during investigated pe- emissions per capita among investigated countries.

Figure 14

GHG Emission Per Capita in Baltic States and EU-27 Average
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Figure 15 shows that Estonia has twice higher GHG with 1,5-2 times lower GHG intensity of power and
intensity of power and heat generation in comparison heat generation than EU-27 average. This is due to
with EU-27 and Latvia and Lithuania distinguishes very high share of RES in heating and cooling.

Figure 15
GHG Emission Per Capita in Baltic States and EU-27 Average
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Figure 16 shows that Lithuania achieved high- In Table 2 the Baltic States and EU-27 average
est GHG emission avoidance due to penetration indicators of implementation of climate and ener-
of renewables though according to fossil fuel gy targets 20-20-20 in 2019 are provided. The EU-
avoidance by RES, Estonia was the best perform- 27 average data allows to compare Baltic States
ing country. with the benchmark.
Figure 16
GHG Emission Avoidance due to RES, % vs 2005 in Baltic States and EU-27 Average
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Table 2
Baltic States Indicators of Implementation of Climate and Energy Targets in 2019
Main indicators EU-27 Estonia  Latvia Lithuania
Energy intensity
Primary energy intensity, toe/Million EUR 2010 prices 101.80 190.05 165.44 144.96
Final energy consumption per capita, toe/thousand inhabitants 551.31 718.08 618.76 517.93
Final energy intensity in industry, toe/Million EUR 2010 prices 90.41 95.79 184.24 106.36
Final energy consumption per square meter in residential sector, climate cor- 14.42 29.54 22.57 15.43
rected, kgoe/m2
Share of collective transport in all passengers' transport, % 17.1 19.4 17.2 9.6
Final energy intensity in services sector, toe/Million EUR 2010 prices 14.42 29.54 22.57 15.43
Renewable energy sources
Renewable energy share in final energy consumption, % 19.72 31.89 40.98 25.46
RES share in transport, % 8.90 5.15 5.11 4.05
RES share electricity, % 34.08 22.00 53.42 18.79
RES share heating & cooling, % 22.09 52.28 57.76 47.36
Fossil fuels avoidance by RES, % vs 2005 (2005=0.0%) -13.12 -16.72 -10.73 -9.06
GHG emissions
GHG emissions reductions (base year=1990), % 76.34 37.19 4345 41.76
GHG intensity, t CO2eq /Million EUR 2010 prices 282.33 605.95 418.62 466.97
GHG per capita, kg CO2-eq/inhabitant 8.39 11.34 6.01 7.24
GHG intensity of power & heat generation, CO2/toe 3.14 7.61 1.53 1.034
GHG emissions avoided due to RES, % vs 2005 (2005=0.0%) -12.04 -3.46 -7.20 -20.64
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Table 2 provides results of the main climate and
energy indicators for Baltic States and EU-27 av-
erage in 2019 (newest available data form EURO-
STAT).

Furthermore, information available in Table 2
allows to rank Baltic States according position in
achievement of desirable targets for energy efficien-
cy improvement and increase of use of renewables
and GHG emission reduction.

In Table 3 the ranking of Baltic States based on the
achievement in the main energy intensity, renewable
energy and GHG emission reduction indicators and
overall ranking on progress in implementing 2020
climate and energy targets in 2019 is provided.

Though the main climate and energy targets are
expressed by reduction of energy intensity by 20%,
reduction of GHG emissions by 20% and 20% of the

Table 3

share of renewables in final energy consumption by
2020, the other supplement indicators provided in
the table and included in the indicator’s framework
allows to understand better what are the main driv-
ers of achieved progress. Primary energy intensity
reduction is achieved by decreasing energy intensi-
ties in industry, services and energy consumption
per square meter in residential sector as well as due
to increase of the share of public transport in all pas-
senger’s transport. Final energy consumption per
capita also allows to understand the overall energy
saving trends in the country in case of decline of this
indicator.

Additional to the share of renewable in final en-
ergy consumption indicators such as the share of
renewable energy in transport, heating and cooling
and electricity generation, fossil fuel avoidance due

Ranking Baltic States Based on Progress towards Climate and Energy Targets

147

Main indicators Target Estonia Latvia Lithuania
Energy intensity
Primary energy intensity, toe/Million EUR 2010 prices Min 3 2 1
Final energy consumption per capita, toe/thousand inhabitants Min 3 2 1
Final energy intensity in industry, toe/Million EUR 2010 prices Min 1 3 2
Final energy consumption per square meter in residential sector, climate cor- Min 3 2 1
rected, kgoe/m2
Share of collective transport in all passengers' transport, % Max 1 2 3
Final energy intensity in services sector, toe/Million EUR 2010 prices Min 3 2 1
Total 14 13 9
Renewable energy sources
Renewable energy share in final energy consumption, % Max 2 1 3
RES share in transport, % Max 1 2 3
RES share electricity, % Max 2 1 3
RES share heating & cooling, % Max 2 1 3
Fossil fuels avoidance by RES, % vs 2005 (2005=0.0%) Max 1 2 3
Total 8 7 15
GHG emissions
GHG emissions reductions (base year=1990), % Min 1 3 2
GHG intensity, t CO2eq /Million EUR 2010 prices Min 3 1 2
GHG per capita, kg CO2-eq/inhabitant Min 3 1 2
GHG intensity of power & heat generation, CO2/toe Min 3 2 1
GHG emissions avoided due to RES, % vs 2005 (2005=0.0%) Max 3 2 1
Total 13 9 8
Final Rank 35 29 32
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to renewables also allow to understand which sec-
tors are the main drivers of progress in renewable
energy penetration in the country.

As a number of factors influence the quantities
of GHG emissions including economic activity,
population, consumption patterns, technologies
etc., additional GHG emission reduction indi-
cators, like GHG intensity, GHG emissions per
capita, GHG intensity of power & heat generation
and GHG emission avoidance due to penetration
of renewables also provides important additional
information about the main drivers of GHG emis-
sion reduction. GHG intensity of economy shows
the GHG emission per GDP is linked to energy in-
tensity of economy and carbon intensity of energy
consumed.

Based on the ranking of Baltic States according
the indicators presented in Table 3, allows to de-
velop policy recommendations and to strengthen
policies in specific area.

Countries that have achieved good results in en-
ergy efficiency improvement like Lithuania can be
lagging in achieving renewable energy penetration
targets, though in GHG emission reduction the
moderate results are achieved. Energy efficiency
improvement and penetration of renewables are
the main ways to achieve GHG emission reduction
in energy sector. Therefore, based on information
provided by indicators set the energy and climate
change policy recommendations can be developed
for countries.

As one can see in information provided in Table
3, Latvia has the best ranking based on progress to-
wards climate and energy targets for 2020 in 2019.
The best position in total ranking was obtained for
Latvia due to its moderate position according im-
plementation of energy efficiency, renewables and
GHG emission targets.

Estonia is lowest performing country according
overall assessment as it is ranked as the worst per-
forming according to energy efficiency and GHG
emission reduction targets.

Lithuania is distinguishing with the best perfor-
mance according to energy efficiency and lowest
performance according renewable energy targets.
Furthermore, the final ranking of Lithuania puts
country in the middle position among Baltic States.
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5.Conclusionsand Policy Implications
Comparative assessment of Baltic States in achieve-
ment of climate and energy targets 20-20-20 in-
dicated that Latvia has the best ranking based on
progress towards overall climate and energy targets
for 2020 in 2019. Estonia was found as lowest per-
forming country according overall assessment due
to worst performance according to energy efliciency
and GHG emission reduction targets. Lithuania is
showing the best performance according to energy
efficiency and lowest performance according to re-
newable energy targets and is in the middle position
in overall ranking.

The main policy recommendations are to put
more emphasis on energy efficiency by fostering
integration of energy efficiency measures in all end
user sectors by reducing regulatory and pricing
barriers, and large-scale programmes for renova-
tion should be priority, especially in Estonia having
worst indicators of energy efficiency, including final
energy consumption per square meter in residential
sector.

For Lithuania more emphasis is necessary for
promotion of renewables as country has the worst
indicators of renewables. It is important to ensure
necessary investment in order to keep all technology
options open for achieving zero carbon energy tran-
sition in Lithuania and other countries.

Latvia has the highest energy intensity in indus-
try, therefore energy efficiency improvements in in-
dustry should be priority for the country.

For implementation of 2030 framework new poli-
cies to scale up energy action towards climate neu-
trality are necessary for all Baltic States while ensur-
ing energy security and energy affordability.

6. Limitation and Future Research

Speaking about the limitation of our research, sev-
eral issues come to mind: the analysis performed in
this paper is based on comparative assessment of
selected indicators between neighboring countries.
Comparative assessment between countries allows
by comparing indicators of countries to look deeper
in their energy and climate policies and share good
practices. Future research is necessary in order to
analyze and compare energy and climate policies
in Baltic States. The ranking of policies can also be
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performed by linking them with specific climate
and energy indicators. More advanced and robust
multi-criteria decision adding tools will be applied

for ranking of countries.
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