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Abstract — It is the responsibility of each member state of the European Union, to prepare a
national energy and climate plan and set achievable climate targets and meaningful measures
and policies to achieve the targets set. Annex 4 of the Latvian National Energy and Climate
Plan for 2030 (hereinafter — NECP) provides an overview of policies and measures to achieve
the climate targets. The NECP does not provide information on the impact of the policies or
which measures are more important and which are less crucial Similarly, the measures in
Annex 4 of the NECP were not determined by industry experts but by ministry officials,
therefore, it is not clear whether the proposed measures will achieve the set climate targets, a
point also made by European Commission in its evaluation report on NECP. The aim of the
study is to develop a tool for the early assessment of the impact of energy and climate policy
measures. The study developed a methodology to pre-assess the impacts of the policies
identified in the NECP, impacts were described by measures effectiveness and stage of
development. With this methodology, it is possible to assess the impact of energy policies using
indicators to characterize the effectiveness of the policy and the level of development. The
study confirmed that both the multi-criteria analysis and composite index method can be used
as methods. The results showed that high impact measures were related to the promotion of
energy efficiency in buildings, but low impact measures were comprehensive horizontal
measures such as measures related principle ‘energy efficiency first’ and review of energy
efficiency obligation schemes. The indicators with the highest impact on sustainability rate
were possible side effects and transparency of policies.

Keywords — Energy and climate plans; energy policies; composite sustainability index;
impact assessment; multi-criteria decision method

1. INTRODUCTION

The policies with the energy sector of the member states of the European Union (EU) are
strongly influenced by the joint policy decision at EU level, which provide the framework for
increasing the use of renewable energy, improving energy efficiency and reducing the
greenhouse gas emissions. Over the past decade, numerous policies, regulations, and
guidelines have been put into place to support these aims [1], [2]. The European Union
recognizes the importance of energy efficiency for reaching its ambitious climate policy
goals, which also has many co-benefits such as improving energy security and energy access,
enhancing industrial competitiveness and reducing greenhouse gas emissions [3], [4].
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The key driver of EU energy efficiency policy is Directive 2012/27/EU on energy efficiency
(hereinafter — EED) [5]. The EED was adopted to achieve higher climate targets for the
European Union by 2030 [6]. In line with the principles of the Energy Union, one of the main
objectives of the energy policy of the European Union is to increase energy efficiency and
reduce dependence on energy imports. The current policy agenda is based on the
comprehensive integrated climate and energy policy adopted by European Council, which
aims to improve energy efficiency by 32.5 % by 2030 [5].

In December 2019, the European Union adopted the European Green Deal, to achieve full
decarbonisation by 2050 [7]. In December 2020, the European Green Deal agreed that by
2030, greenhouse gas emissions should be reduced by 55 % — compared to 1990 levels [8]—
[10]. In the Green Deal, energy efficiency has been assessed as one of the most important
drivers for achieving the climate goals of the European Union [6], [10], [11]. To jointly
achieve the climate targets set, it is the responsibility of each member states of the European
Union, to develop national energy and climate plan [6]. The European Union is currently
facing energy import dependency and the need to limit climate change. It is evaluated that
energy efficiency measures can cost-effectively reduce greenhouse gas emissions and
mitigate growing climate change [12], [13]. Energy efficiency must be improved throughout
the chain, from production to final energy consumption. In the field of energy efficiency,
many of the measures taken at European Union are in areas where the greatest energy savings
can be reach, such as buildings renovation [14].

Policymakers have a responsibility to implement policy instruments that meet the goals of
transitioning to a low-carbon economy, but policies pursued and enforcement mechanisms
used are not always very effective and often fail to meet the climate goals set by policymakers.
Therefore, one of the key pillars of energy policy is understanding the political uncertainties
and the main drivers of disputes that hinder the achievement of climate goals. There are
situations where the government does not adequately consider all factors that may affect the
broader outcome [10], [15].

The NECP is a long-term energy and climate policy planning document that sets out the
basic principles, measures and directions of Latvia's state energy and climate policy for the
next ten years. According to the NECP, the long-term goal is to improve public welfare and
energy security by developing a carbon-neutral economy in a sustainable, cost-effective and
competitive manner. To achieve the objectives of the plan, it is necessary to reduce the
unsustainable use of resources (fossil fuels) by facilitating the transition to the use of
renewable energy resources. To achieve the targets of the NECP, the plan includes twelve
courses of action including improving: Improving energy efficiency and promoting the use
of RES technologies in heating and cooling; promoting the use of zero-emission technologies
in electricity generation, improving the greening of the tax system and the friendliness of
energy efficiency and RES technologies. According to the NECP, Latvia plans to reduce GHG
emissions by 65 % by 2030 compared to emissions levels in 1990 [16]. According to the
NECP, in developing the plan it was necessary to consider predictable factors, such as
economic cyclicality, as well as unpredictable factors, political changes and geopolitical
development scenarios. The NECP includes an economic assessment of the impact of the
measures included in the plan, such as the investment required to implement the measures,
information on cost-effectiveness, and a socio-economic impact assessment. According to the
NECP assessment, the investment required to implement the planned policy measures for the
period from 2021 to 2030 reach 8.2 billion (~2.7 % of GDP). The measures requiring the
largest investments are energy efficiency improvement of buildings (EUR 1.7 billion), energy
efficiency and renewable energy measures in district heating and cooling (EUR 1.6 billion),
energy sector decarbonisation measures (EUR 1 billion), development (EUR 988 million),
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energy infrastructure development (EUR 830 million). According to the NECP, the main
source of funding is EU funding, which means that the implementation of measures will be
directly affected by the available funding [16], [17].

To provide an objective assessment of the climate and energy plans prepared by each
Member State, the European Commission has carried out assessments of these plans.
The assessments provide an evaluation of each country's climate targets, the likelihood of
achieving them, and the inadequacies of the plans. Shortcomings in the plans can act as blind
spots, so an objective assessment by experts is necessary. According to the NECP and
assessment of the European Commission, Annex 4 of the NECP contains a list of planned and
existing actions, but the core of the issue is that there is no information on the impact of each
measure or which measures are more significant, therefore it is not possible to assess clearly
whether the proposed measures can achieve the objectives set. According to the European
Commission assessment of the NECP, European Commission points out that most of the
measures proposed in the plan to achieve the climate targets are existing measures that will
continue in the coming years and may not be sufficient to achieve the set climate targets by
2030.

According to the assessment, the description of the measures is general and there is a lack
of specific policy measures and measurable and quantified results. The Latvian NECP Annex
four has not carried out an impact assessment for each proposed measure and does not provide
measurable, achievable indicators, so it is hard to assess whether the measures will be
implemented and what factors and barriers will affect the implementation of the measures.
The NECP also does not indicate how much funding will be allocated to each of the specific
measure, e.g. within the existing budget. Latvia has identified several energy efficiency
measures in the NECP and existing measures in the plan and it would be necessary to
emphasise new measures to achieve higher energy savings. Despite the proposed measures,
the European Commission has stressed that the implementation of the measures and thus the
achievement of the set targets will be significantly influenced by the availability of financial
resources. Since the impact of the measures is not known, it is then difficult to estimate which
measures will achieve the targets set in the NECP [17], [18].

Several contradictions in energy policy might hinder reaching Green Deal targets and can
be identified by developing different methodologies and using different methods. In order to
be able to assess in a timely manner whether the proposed measures will achieve the climate
targets set, it is necessary to carry out a timely assessment of the impact of the policy measures
on the basis of previously defined criteria. The aim of this study is to develop a methodology
for early evaluation or pre-assessment of the impact of energy and climate policy measures
using the example of measures from NECP Annex four. In the study, the impact was described
by the policy measures development stage and measures effectiveness against climate targets.
The methodology can be an important tool to address the problem mentioned in the
assessment of the European Commission that the Latvian NECP does not provide information
on the importance of policies and the impact of each policy on the achievement of climate
targets. With the methodology of policy measures impact evaluation, it is possible to assess
energy policies using indicators to characterize the impact and identify initial inconsistencies
that may hinder the achievement of the set climate targets, which can help policymakers to
avoid them.
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2. METHODOLOGY

2.1. Approach to the Study

A methodology is developed here for the pre-assessment of the energy efficiency measures
identified in the NECP. The first step in the methodology section was the literature review,
which helps to identify the main success and failure factors in the implementation,
enforcement and monitoring of energy and environmental policies. Based on the literature
review and minimum information availability in Annex four six indicators were identified
and defined to characterize the success or failure of the policy.

First, based on the NECP, including Annex 4, outline and summary of energy efficiency
measures was made. Based on both the literature review and the explanatory description of
the NECP 2030 measures and the availability of information, six indicators were identified
that could be used to assess the impact of energy efficiency measures. To evaluate the impact
of the selected policy measures, expert surveys were developed to assess the weight of the
indicators and rank the measures based on their impact. Afterwards, policy measures were
classified into three groups according to the scores obtained from the expert ranking — strong
measures, medium measures, weak measures (Fig. 1).
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Fig. 1. Algorithm of methodology used in the study.

2.1.1.  Sorting Policy Measures

Initially, measures related to energy efficiency were selected from Annex Four of the NECP
2030. The measures were selected based on the policy success factors described in more detail
below, the minimum information available in the NECP, and the six indicators selected. An
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analysis was carried out of the information contained in Annex four of the NECP and
throughout the plan on planned or existing measures to achieve the climate targets set in the
EU.

2.1.2.  Identifying Indictors for Performance Assessment

It was necessary to identify indicators that can be used to assess the impact of the measures
set out in national policy documents and progress towards achieving the climate targets of the
Green Deal. In addition, it was crucial to include indicators that could describe factors that
may hinder the achievement of the objectives. The indicators must be such that it is possible
to quantify the quality of the measures and determine whether these measures can achieve the
objectives. The framework and fundamental basis of identifying indicators to assess the
impact of policies were borrowed from the Better Regulation Agenda and the policy
evaluation indicators [19], [20]. The indicators were first compiled, then selected and adapted
to the research aim. Better regulation aims to promote open and transparent policy-making
and provide comprehensive decision-making information [19], [21]. The OECD indicators
for Regulatory Policy and governance are considered one of the most effective policy tools
for achieving better political management [19], [20]. In order to obtain an objective policy
evaluation in which policymakers can then apply the best decision-making process, it is
necessary to select indicators that describe policy problems or uncertainties. The indicators
should also describe whether the proposed policies are clearly defined, whether they are
understandable to the public, and whether their purpose contributes to achieving the overall
objectives [22]. Indicator possible side effects were borrowed from ODYSSEE-MURE
project of the European Commission as one of the successfully implemented criteria for
evaluating the impact of policy measures [23].

In order to assess the success of policies in achieving the objectives set, one of the ways is
to evaluate the factors that determine the success or failure of actions. Policy success factors
characterize the success mechanisms of particular policies. Policy success factors are
determined by evaluating policy documents. A study [24] identified success and failure
factors in policymaking. According to the findings, the chances of policy success are
determined by key categories such as policy features, regulatory support, stakeholder
engagement and financial support. The category of regulatory factors includes success factor
such as ease of implementation, which is characterized by the political and practical
feasibility of the measure with the resources allocated to it and within the deadline set.
Success factors of financial support are, for example, long-term financing, which is
characterized by the ability to provide funds for long-term policy measures. One of the
success factors of financial support is also a stable budget for the implementation of planned
policies, stable and predictable funding is provided for specific policies in each policy period.
The category of policy characteristics includes important policy success factors such as clear
goals and objectives, characterized by the fact that specific policy objectives are clearly
defined and these policies are designed to achieve specific goals. The study used the OECD
indicators of better regulation as well as considered the information on policy success and
failure factors identified in the study [24].

Within the framework of the research, an analysis of the literature on the most important
success and failure factors in the implementation, enforcement and monitoring of energy and
environmental policy was performed [19]. Based on the literature review and minimal
information availability of the policy description, six indicators were identified that could be
used to characterize the stage of policy development and the success or failure of the policy.
Following indicators were identified for NECP 2030 measures assessment — il Possible side
effects describing whether there are blind spots, side effects that have not been assessed in
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the development of the policy and could be the reason why the set objectives cannot be
achieved, e.g. fossil energy is indirectly promoted, or additional energy consumption is
stimulated 12 Transparency characterizes the transparency of decision-making in the
development of the specific policy and the potential influence of the lobby. i3 Objectivity —
describes whether measure is appropriate in terms of achieving climate goals and whether all
stakeholders are involved, i4 Specificity— as indicator can be used to describe whether a
specific, detailed and substantiated or general action plan has been developed and also
describe action plan flexibility to changes. i5 Quality describes the long-term sustainability
of the performance indicators and whether the achievable targets will not be limited to only
specific measure but will contribute to a positive impact and chain reaction. i6 Funding —
describes whether the sources and amount of funding are clearly known and whether the
funding is used to achieve the relevant objectives (Table 1).

TABLE 1. EXPLANATION OF INDICATORS FOR AN EXPERT ASSESSMENT

No. Indicator Explanation of the indicator
il Possible side Potential adverse side effects have been eliminated (no indirect support for
effects [23] fossil energy resources has been created or additional energy consumption

stimulated) and the objective of the measure is fully in line with all the
basic principles of climate neutrality without coming into conflict with the
basic principles of sustainable development. A chain reaction is promoted
to identify and stimulate positive side effects (social economic impact,
environmental improvement, health effects, etc.).

i2 Transparency [24]  Transparency in the decision-making and development of regulatory
enactments is ensured. The potential influence of the lobby has been

identified.
i3 Objectivity [19], Appropriate in terms of achieving climate targets. Stakeholders are fully
[20] involved and opinions are discussed during the planning and

implementation of the specific measure. The action plan is acceptable to
relevant target groups and society.

i4 Specificity [24] A specific, detailed and substantiated (rather than general) action plan has
been developed, desired outcomes have been specified and those
responsible parties been clearly identified. If necessary, the plan provides
for the possibility of making changes as required. The plan is designed to
be flexible enough to be modified. If necessary, the plan provides for the
possibility of making changes as required.

i5 Quality [24] The long-term sustainability of the performance indicators envisaged in
the program (energy savings, emission reductions, transition to RES, etc.)
is ensured (the improvements achieved will not be limited to one measure,
but will contribute to a positive impact and chain reaction.

i6 Financing [24] Funding is allocated for the implementation of measures, the sources of
funding are clear and understandable, the amount of funding is appropriate
and justified for the implementation of measures. Funding is provided for
measures that will have an impact on reducing greenhouse gas emissions.

Each indicator was rated on a scale of one to five, according to the Severity rating scale
[25] where a score of 1 reflects Very low performance, 2 — Low performance, 3 — Moderate
performance, 4 — High performance and 5 — Very high performance that significantly impacts
the policy's success. The evaluation was carried out by nine industry experts and scientists
who are high-level experts in energy efficiency issues and in the evaluation of environmental
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policy instruments. The expert assessment was based on observations made over several years
in the energy efficiency and environmental management sector.

2.2. Analytical Hierarchy Process

The Analytical Hierarchy Process (hereinafter — AHP) method can be used as a component
for indicators weighting for both composite sustainability index and Technique for Order
Preference by Similarity to Ideal Solutions. AHP can be characterized as a decision-making
tool that is widely used for various problem solving, including policy evaluation. AHP is used
for evaluating different alternatives based on several criteria. AHP is a suitable tool for
quantifying different criteria in other characteristic units that are difficult to quantify.

2.2.1. Impact assessment for each of the indicators

An expert assessment was required to compare each indicator's impact, with each indicator
being assessed in relation to one of the other indicators. The assessment resulted in a
‘weighting’ of the indicator. To obtain this, experts were asked to complete an expert survey
and place the score according to the rating scale. To assess the importance of each indicator,
data was obtained using the AHP and expert surveys with specialists in the fields of
environment and energy served as data sources. The experts were asked to rate the importance
of the six indicators on a scale of one to nine, with 1 being equally important and nine being
absolutely more important. The evaluation results in a ‘weighting’ of the indicator. AHP
consists of a formulation phase, hierarchy structure, comparison of criteria pairs, weighting
criteria and consistency checks. The main formulas for performing AHP are described below.

Calculation of normalized matrix using Eq. (1).

X, =t (1)
Zi:l C’/
where
X normalized pairwise value;
C;  pairwise comparison value for each element;

> Cy sum of pairwise comparison column [26].

Calculation of priority vector using Eq. (2).

> X,
y
Wy == @
n
where
>X; mnormalized matrix column sum;
n number of criteria.

2.3. Technique for Order Preference by Similarity to Ideal Solutions

Technique for Order Preference by Similarity to Ideal Solutions (hereinafter — TOPSIS) is
one of the multicriteria analysis methods and in study was used to validate the practical
application of the developed model and to summarize the results of the expert evaluation.
TOPSIS analysis is often used to rank alternatives and make an evaluation between them.
Like the AHP method, TOPSIS analysis is used in a variety of fields, including policy
evaluation. With the TOPSIS analysis it is possible to rank the measures as and for the weights
by using the values previously obtained with AHP for each of the indicators. Therefore,

411



Environmental and Climate Technologies

2021/25

TOPSIS analysis was the most appropriate method to accomplish the aim of the study. The
main steps in conducting a TOPSIS analysis are selecting the criteria, determining the weights
for the criteria using the AHP method or some other assessment of the importance of each
indicator, then calculating the distance to the ideal and the nadir alternatives, and finally
ranking the alternatives according to the results obtained. The main formulas used in the
TOPSIS analysis are given below.

The values obtained in the decision matrix are normalized using Eq. (3).

n, =—— 3)

where 7n;; is normalized value, i=1,j=1.

The weights given show how important each of the criteria is compared to the other criteria.
After normalization, the normalized matrix values are multiplied by the resulting weight for
each of the indicators.

The weighted normalized decision matrix is calculated using Eq. (4).

V. =wn 4)

ij Joio

where
Vij weighted normalized value;
njj normalized value;
w; weight of the j-th criterion.

The next step was to calculate the distance to the ideal and anti-ideal solutions. Each of the
weighted indicators is compared with the maximum and minimum value of the respective
criterion.

The ideal distance from the ideal solution was calculated using Eq. (5).

a; =[S0 ) g

where d: is distance to the ideal solution.

The distance to the anti-ideal solution was calculated according to Eq. (6).
d; = Z(v; _vai)Z > (6)

where d_ distance to the ideal solution.
The final step involves finding the relative volume and arranging alternatives using Eq. (7).
e

C, =, 7
T rd ™)

where
C,  relative closeness to the ideal solution;
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d,  non-ideal or worst value;

d’  ideal or best value.

The result for each alternative ranges between 0 to 1. The best alternative is the one closest
to value 1.

2.4. Prioritization of Policies Based on Impact

After ranking the policy measures with TOPSIS and AHP, the policy measures are
prioritized according to their impact. The first group includes energy efficiency policies with
scores above 0.70 (maximum score 1.0) and the highest score according to six indicators. The
second group includes policies rated on a scale of 0.40 to 0.70 and belong to the medium-
strong policies, while group 3 includes policies currently rated as the weakest policies on a
scale of 0—40 (Table 3).

TABLE 2. PRIORITISATION GROUPS BASED ON IMPACT OF POLICY MEASURES

Group No.  Scale (Max -1.0) Group description

Group No. 1  More than 70 High impact
Group No.2 More than 40-70  Moderate impact
Group No.3 040 Low impact

2.5. Validation of Methodology Using Composite Sustainability Index

To validate the developed methodology, the results obtained in the multi-criteria analysis
were also tested using the composite sustainability index methodology. The composite index
methodology, similar to the TOPSIS analysis, allows the inclusion of an unlimited number of
indicators to measure different aspects and complex issues, such as sustainability,
competitiveness, innovation. One of the advantages is that the sustainability index can be
used in a wide range of cases and sectors, including policy makers in decision-making
processes, which is the main focus of this study. With the help of the composite sustainability
index, in addition to determining the ranking, it is also possible to clearly identify which of
the indicators form the greatest impact on the sustainability of certain measures [27].

2.6. Data Normalization

Normalization was applied to standardize indicators to the same scale, therefore making
indicators comparable between each other. The advantage of min-max normalization is that
it ranks values in a range of [0; 1], therefore making results easier to interpret [28].

Impact indicators were normalized using Eq. (8).

+ 7t
+ _ Tact,ji min, ji
[Nvif - I 7+ > (8)
max, ji min, ji
where
I, normalized value of impact indicator;

I, ; actual value of an indicator;
I+

min, ji

minimal value of an indicator among all the policies;
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Jj specific sub-indicator;
i specific indicator in particular sub-indicator.

2.6.1. Weighting and Indicator Aggregation into Composite Sustainability Index

After the sub-indices have been assigned the weight previously obtained with AHP, the
sub-index aggregation must be performed using Eq. (9). The final composite sustainability
index is then determined by accumulating the sum of each indicator with the relevant weight
from the AHP using Eq. (9) [29].

n " 1
IS.j:ZWj'IN,wVsz:_’ ©)
J

i

where
indicator sub-index value;

W.  impact weight of indicators on sub-index (application of AHP weighting);

n;  number of indicators;
1 ,f,’l./. obtained normalized value of the indicator.
L =ZW/'IS,/ > (10)
j
where

Icsr  composite sustainability index;
W;  impact weight of sub-index on composite sustainability index (determined from
AHP) [26], [30].

3. RESULTS AND DISCUSSION

Using TOPSIS and AHP analysis, the impact analysis of most of the energy efficiency
measures listed in Annex 4 of the NECP was carried out. According to the results of AHP,
the greatest weight was given to possible effects (0.30), transparency (0.21), equal weight to
the indicators objectivity and specificity (0.15), lower weight to quality (0.12), funding
(0.07). Equal weights were then used to validate the results obtained in TOPSIS and it was
found that this did not significantly change the results obtained. Using the AHP, a weight was
assigned to each of the indicators.

After obtaining the results using TOPSIS, the measures were classified into three groups,
as shown in Table 3. According to the results obtained, 4 out of 20 measures were rated with
the high impact —RV.1.1. Continue to promote energy efficiency improvements in public
buildings (0.90), RV.1.3. Continue to support energy efficiency improvements in municipal
public buildings (0.85), RV.1.2. Continue to promote energy efficiency improvements in
residential buildings (0.84), H.14. Develop research programs to promote research needed to
achieve energy and climate goals (0.80).

One of the reasons why these measures were rated with a high impact could be that they
have been in place for years and have proven to be successful in existing projects, and all four
measures are rated with a high impact and will continue. Another reason is that these measures
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are financed by various funds, which makes them more likely to be implemented. The Latvian
NECP intends to continue projects to increase energy efficiency through the renovation of
residential, state and municipal buildings. In the corresponding period, 2000 residential
buildings and at least 5000 family houses are to be renovated.

According to European Commission, despite extensive renovations, this might not be
enough to ensure decarbonisation of buildings by 2050 and the planned building improvement
measures should be complemented by other concrete measures to remove obstacles to
renovation. The European Commission points out that possible energy efficiency measures
must be complemented by concrete measures to remove barriers to renovation. The plan
foresees the installation of zero-emission renewable energy technologies and connection to
district heating networks to achieve the targets, but results showed that these measures
described in NECP currently are with moderate impact [17]. The majority or 12 of the 20
measures were assessed as moderate measures, this group includes measures related to
renewable energy incentives and policies of taxes. Based on the analysis results, 4 low impact
measures were evaluated and classified in the third group where the indicators do not exceed
0.4. Based on the evaluation of the six impact indicators, the following measures were
classified under low impact: H.9. Evaluation the possibility of introducing energy savings
trade (0.11), H.2. To review energy efficiency obligation scheme to facilitate the
implementation of energy efficiency measures at large utilities and energy consumers (0.25),
RV1.4. Implement energy efficiency improvement measures in private apartments or small
building complexes, as well as promote efficient use of resources (0.32), H.1 Comprehensive
implement and apply the principle of ‘energy efficiency first’ (0.33). One of the reasons why
horizontal measures rank in the third group could be that these measures are comprehensive
and do not cover only one direction. The direction of actions includes more specific measures
where the impact and expected outcome are easier to measure compared with horizontal
measures that are less specific and describe the vision in general terms (Fig. 2).

The principle of ‘energy efficiency first’ has been assessed as a strategic priority of the
European Union, which can reduce greenhouse gas emissions, improve security of energy
supply, reduce energy imports and promote competitiveness in the European Union and refers
to measure H.1 — Comprehensive implement and apply the principle of ‘energy efficiency
first’ [6], [30]. According to the European Commission, the principle of 'energy efficiency
first' should underpin all European energy policy, building on this principle and developing
the necessary policies. The importance of the principle of 'energy efficiency first' means that
energy policy decisions, planning and financial investment must first consider economically
viable energy efficiency measures, with the emphasis on introducing measures that deliver
energy savings [31]. The importance of the principle of ‘energy efficiency first’ is also
highlighted in the Green Deal as one of the key instruments for achieving the 2050
decarbonisation targets [6], [32]-[34]. Latvia's NECP states that the principle of ‘energy
efficiency first” will be fully integrated into policy and investment planning processes before
measures and investments are made. According to the NECP, the principle of ‘energy
efficiency first’ has not been implemented in the political planning process and is not
sufficiently considered when planning the necessary investments [16]. According to the
assessment of the Latvian NECP by European Commission, it is highlighted that in order to
achieve the required additional energy savings, additional policy measures are needed
according to the ‘energy efficiency first’ principle [16].

The European Commission stresses that with the right measures in the buildings, industry
and transport sectors, significant energy savings can be achieved and highlights in particular
the importance of extending existing building renovation programs and Energy Efficiency
Obligation programs (hereafter — EEOS) and this relates to measure H.2 — Review of the
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Energy Efficiency Obligation Scheme to facilitate the implementation of energy efficiency
measures in large utilities and energy consumers. The obligation to establish an EEOS is set
out in Article 7 of the EED. According to EEOS, each of the European Union member states
must achieve a total energy saving of 0.8 % from 2021 to the end of 2030. To achieve the
target, various energy efficiency measures must be introduced. The aim of the EEOS in Latvia
is to promote the savings of the state's mandatory final energy consumption, the responsible
parties are energy retail and distribution companies. Following the NECP, it was proposed to
review the EEOS and extend it to ensure that the planned energy efficiency measures are
implemented [16], [17], [35], [36]. Despite the assessment of European Commission that
horizontal measures, including the ‘energy efficiency first’ principle and review of the Energy
Efficiency Obligation Scheme, are particularly important for achieving energy efficiency
targets, the measures currently described in the NECP energy report are assessed as having a
low impact. Stronger efforts need to be made in order to improve the quality of the planning
documents and action plans, otherwise a risk of failing to achieve the targets increases [35],
[36
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Fig. 2. Multi-criteria decision analysis results.

According to the obtained results from the validation of the results from the multi-criteria
analysis with the composite sustainability index, the highest impact on sustainability is for
possible side effects and transparency, followed by objectivity, specificity, quality and
funding. The results showed that the highest sustainability index which can be described by
the sustainability of the current policy implementation or development stage, is reached by
the following policies: RV.1.1. Continue to promote energy efficiency improvements in
public buildings (0.71), RV.1.3. Continue to promote energy efficiency improvements in
municipal public buildings (0.70), RV.1.2. Continue to promote energy efficiency
improvements in residential buildings (0.70), and H.14. Develop research programs to
promote research needed to achieve energy and climate goals (0.69), with the highest
indicators formed by possible side effects — 0.22 and 0.23, and transparency — 0.14 to 0.15.
In third place is the indicator objectivity — 0.11 to 0.12, while the lowest sustainability index
was assessed for funding — 0.04 to 0.05. Consequently, the success of political measures is
significantly influenced by the financial resources available to implement the respective
measures.

A similar distribution applies to measures rated as low impact — H.9 assessing the
possibility of introducing energy saving trading — sustainability index 0.46, H.2 reviewing
the Energy Efficiency Obligation system to facilitate the implementation of energy efficiency
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measures among large utilities and energy consumers is rated with a second lower
sustainability index — 0.50, followed by H.1 Comprehensive Implementation and Application
of the principle of ‘energy efficiency first’ (0.51) and RV1.4. Implement energy efficiency
measures in private residences or small building complexes and promote the efficient use of
resources with a sustainability index of 0.53. Composite sustainability index ranking was the
same as TOPSIS. Therefore, the overall results produce the same conclusions (Fig. 3).

TABLE 3. ENERGY EFFICIENCY MEASURES IN FIG. 2

RV.1.1 Continue to promote the improvement of energy efficiency in public buildings
RV13 Continue to support the introduction of energy efficiency improvement measures in
’ municipal buildings.
RV.1.2 Continue to promote energy efficiency improvements in residential buildings.
H.14 Develop research programs to stimulate research needed to achieve energy and climate
’ targets.
RV.17 Developing a long-term solution to improve the energy efficiency of Latvia's housing
o stock.
Strengthening agreements to improve energy efficiency, use of RES and promotion of
H.3 energy efficiency services, while supporting the conclusion and implementation of
agreements.
Promote the use of RES and improve energy efficiency in district heating. Adapt district
RV.22 . L ol
heating for cooling in buildings.
RV2.6 Supporting the development of innovative technologies and services to improve energy
- efficiency in buildings, energy supply and production and RES.
RVI11.7 Evaluate the system for applying the ‘polluter pays’ principle.

RV.1.8 Ensuring the attraction of investments for energy efficiency Measures of buildings
RV2.4 To promote the use of RES and the improvement of energy efficiency in local heating
- and individual heating Implement and promote local and individual cooling system.
H4 Improving the accounting system for energy savings, monitoring and reporting on the

' measures.
Address the reduction of the tax burden on households for the implementation of energy
RVI11.1 . . s
efficiency measures under the tax policy guidelines.
Promote the use of RES and improve energy efficiency in industry. Adjust district
RV.23 . . o ae
heating for cooling buildings.
Within the framework of tax policy guidelines to review excise tax rates and conditions
RVI11.3 . S
of their application to fuel.
Within the framework of tax policy guidelines to review natural resource tax rates and
RV11.2 o . L
conditions of their application
H.1 Completely implement and apply the principle of «energy efficiency first»
RV14 Implement energy efficiency improvement measures in private homes or small building
' complexes, as well as promote efficient use of resources
H2 Review of the Energy Efficiency Obligation Scheme to facilitate the implementation of
) energy efficiency measures in large energy suppliers and energy consumers
H.9 Evaluate the possibility of introducing energy savings trade.
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Latvia in the NECP has identified a number of measures to increase energy efficiency and
existing measures. However, the proposed measures, the European Commission has stressed
that the availability of funding will significantly influence the implementation of the
measures. Consequently, energy efficiency measures are directly influenced by how funds are
allocated [17] H.2. To review energy efficiency obligation scheme to facilitate the
implementation of energy efficiency measures at large utilities and energy consumers.
According to the NECP, only two voluntary agreements were concluded in 2017. While the
relevant ministry has the possibility to support certain energy efficiency improvement
measures and energy audits under the agreement, there is no funding from the state budget or
the State Energy Efficiency Fund [17].

The unknown information about funding sources, funding level and availability, and the
quality and sustainability of the developed policies or documents may lead to the failure to
achieve the climate targets.
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Fig. 3. Composite sustainability index of energy efficiency policies.

One of the recommendations could be to review and specify the horizontal measures
envisaged. To achieve the set climate targets, it is necessary to think not only about improving
energy efficiency in public, municipal and residential buildings, but to introduce new
measures, including the use of RES in district heating. Four measures face high risk of failing
to achieve the climate targets. Studies showed that in order to achieve the set climate targets,
measures are needed that relate to both energy efficiency and measures that can increase the
share of use of RES, and only in combination can these measures achieve the best effect.
Combining energy efficiency and renewable energy policies could reduce the energy demand
generated by the use of fossil fuels, while bringing economic benefits [4], [9].

4. CONCLUSIONS

The analysis of development stage of energy efficiency measures showed that high impact
measures have a significant amount of funding and different funding sources, focus on
improving the energy efficiency of buildings. The study showed that the measures with a high
assessed development stage relates to the further improvement of energy efficiency in
buildings, which are already existing and ongoing measures, as well as the development of a
research programs to achieve climate goals. The highest sustainability indicators were
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possible side effects and transparency of the selected indicators, which means that these two
indicators have a higher impact on sustainability. When performing a sensitivity analysis, one
of the indicators that both increased and decreased the values of the measures depending on
the assigned weight also were possible side effects. Increasing the weight of the indicator
specification significantly increases the values of measure RV.1.4 Implement energy
efficiency improvement measures in private homes or small building complexes, as well as
promote efficient use of resources, which initially was assessed as a low-impact measure. The
lowest impact on sustainability was for quality of policies or documents developed, and
funding. In the sensitivity analysis, increasing the quality weight for low impact measures
significantly decreased the values of measures H.1 and H.2, from which it can be concluded
that the quality indicator is, however, one of the indicators that influence the success of the
measures. As the sources of funding are often unclear, the level of funding for the
implementation of certain policies may not be reported or the funding may come from the
government budget. Overall, it is difficult to identify only one indicator that has the most
impact of measuring success in achieving climate targets, that’s depend on specific measures
and indicators and indicators affect each other and need to be considered in combination.

With Low impact were assessed measures such as H.2. Review the Energy Efficiency
Obligation system to facilitate the implementation of energy efficiency measures in large
utilities and energy consumers (0.25), RV1.4. Implement energy efficiency measures in
private apartments or small building complexes and promote efficient use of resources (0.32),
H.1. Comprehensive implement and apply the principle of ‘energy efficiency first” (0.33).
Contrary to the assessment of European Commission, the lowest impact of the measures
concerned horizontal measures such as energy efficiency first and the revision of energy
efficiency obligation programmes. One of the reasons why the horizontal measures H.1 and
H.2 were assessed relatively lower than the other indicators could be that the horizontal
measures cover several action lines and are less specific compared to the measures described
in the action lines. Also, the financial resources available for the implementation of specific
measures are not clearly indicated and the quality of the measures developed in general is
indicated with low sustainability indicators. The measures classified as high development
stage do not conflict with Green Deal and the climate targets and will be important for
achieving the climate targets set, but measures assessed as low-impact run counter to the
objectives of the Green Deal. With the methodology of policy development stage evaluation,
it is possible to evaluate energy policy measures using indicators to characterize the impact
and identify initial contradictions that may hinder the achievement of the set climate targets,
which can help policy makers to avoid them. The study confirmed that it is equally possible
to use the multi-criteria analysis to evaluate policies, as well as the composite sustainability
index used to validate the methodology developed. One of the additional benefits of using the
composite sustainability index is the ability to determine how much and which factor
contributes to the overall value.

Policy makers can use the pre-evaluation methodology to assess the impact of policies
defined for both macro and micro level policy documents. It is recommended that policy
makers develop a pre-assessment system with specific criteria to assess whether a policy
measure is consistent with the policy document and climate objectives before any measure is
included in the plan. First, a form with specific criteria should be created. The information
obtained can be used to integrate into the system dynamics model to develop further scenarios
for policy development to achieve climate targets. The aim is to provide experts and officials
with clear criteria to assess and forecast the impact of policies and compliance with
established European Union and national climate targets through early impact assessment of
policies. This could improve experts '/ officials' understanding of the factors influencing the
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success of measures so that partial or total non-compliance can be avoided in a timely manner.
Limitations of the study are the limited information in Annex 4 of the NECP, which did not
allow the inclusion of other indicators against which high impact measures could be assessed.
Although there is a possibility for subjectivity in the experts' assessment, almost all experts
identified the same high-impact measures and one, and the same low-impact measures and
high impact measures. One of the factors influencing the research results could be the
definition of indicators and the use of the AHP method. In order to obtain the most objective
results, indicators must be accurately selected and defined in the first place. Moreover, in
order to improve the accuracy of the results obtained, instead of using the AHP method, it is
possible to include an additional table in the expert surveys, asking the experts to assign a
weight to each indicator, (total value 100 %) and to use the average values of each indicator
for further analysis.
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