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Abstract — Early 2020 Latvian government approved the National Energy and Climate Plan 2021
—2030 (hereinafter - NECP2030) — a long-term energy and climate planning document setting the
basic principles, goals and action lines of Latvia’s national energy and climate policy for the next
ten years. Although a specific target of 800 MW for wind energy development has been set, there
is limited information provided on the means of achieving the wind energy target. A roadmap on
wind energy development would be helpful for the stakeholders, providing a clear plan on the
wind energy development, including the assessment of the most suitable form of wind energy for
Latvia. The goal of this study is to propose a flexible and adaptable tool to assess, compare and
select the most advantageous wind energy development alternatives for policy makers. The
research goal is met by applying sustainability SWOT analysis in combination with the Multi-
Criteria Decision Analysis, using the Technique for Order of Preference by Similarity to Ideal
Solution. The combination of two provides a) an evaluation of comparable criteria for onshore
and offshore wind energy b) assessment of the wind energy sustainability within the selected
scenarios c¢) selection of the best possible scenario. The proposed method can help structure and
lessen the complexity around the wind energy dilemma while considering economic, environment,
social and technological aspects.

Keywords — Assessment; comparison; multi-criteria decision analysis; National Energy and
Climate Plan of Latvia; offshore wind energy; onshore wind energy; sSSWOT; wind energy

1. INTRODUCTION

Energy has always been an important part of state policy. Affordable and stable electricity is
one of the main driving forces for economic growth. However, the past 20 years have changed
the way electricity generation is viewed due to a number of reasons, climate change being among
the most important of them. Energy is now high on global, regional and national political
agendas.

The global environmental challenges have outlined a clear need for long-term planning to
integrate the environmental, economic, societal and technological aspects in the process of
strategizing energy systems. European Union (EU) has been a role model for the whole world
for systemically setting new targets for climate change mitigation and renewable energy
technology promotion.

Regulation on the governance of the energy union and climate action (EU)2018/1999
establishes a set of binding measures for the EU member states to ensure that EU climate and
energy targets are met. This regulation was first introduced in 2019 and required the member
states to submit their national energy and climate plans every 10 years, outlining how the EU
countries intend to address energy efficiency, renewable energy sources (RES), greenhouse gas
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(GHG) emissions reductions, interconnections and research and innovation [1]. According to the
Regulation on the governance of the energy union and climate action (EU) 2018/1999 ‘The
integrated national energy and climate plans should cover ten-year periods and should provide
an overview of the current energy system and policy situation. They should set out national
objectives for each of the five dimensions of the Energy Union and corresponding policies and
measures to meet those objectives and have an analytical basis. The integrated national energy
and climate plans covering the first period from 2021 to 2030 should pay particular attention to
the 2030 targets for GHG emission reductions, renewable energy, energy efficiency and
electricity interconnection. Member States should aim to ensure that the integrated national
energy and climate plans are consistent with, and contribute to, achieving the United Nations
Sustainable Development Goals. In their integrated national energy and climate plans, Member
States may build upon existing national strategies or plans’ [1]. Together with the Directive on
Energy Efficiency (2018/2002) EU has built the foundations for its sustainable energy policy
framework up until 2030 and beyond [2].

At the end of 2019 Ministry of Economic of Latvia in consultation with other ministries and
stakeholders drew up the Latvian National Energy and Climate Plan 2021-2030 (NECP2030).
While it has received critics on the implementation side from the European Commission (EC)
[3], NECP2030 is the only long-term energy policy planning document that sets out energy and
climate targets for Latvia.

The share of energy produced from renewable energy sources (RES) in gross final energy
consumption in electricity production for 2030 is set to be 50 % [4], which is likely to increase,
as the EU agrees on more ambitious CO; reduction targets 55-60 % [5].

According to NECP2030 Latvia plans to grow the share of RES in electricity generation by
increasing the installed capacity of wind power to 800 MW, given the limited availability of
Latvia's electricity transmission networks, however, the document lacks clear guidance and
assessment of the priority wind energy development. In the moment of writing, there is an
ongoing debate between the policy makers and the Latvian Wind Energy Association (LWEA)
on the focus for the type of wind energy development in Latvia. On one hand the Latvian Minister
for Economics and the Estonian Minister for Economic Affairs and Infrastructure have signed a
memorandum of understanding aimed at the development of an offshore wind farm by the two
states; on the other LWEA statements call on the government to support faster onshore wind
energy development in Latvia.

To the author’s knowledge, there have not been studies carried out assessing and comparing
the benefits and disadvantages of developing onshore and offshore wind in Latvia.

2. METHODOLOGY

The main objective of this paper is to assess the two types of renewable energy in Latvia —
onshore and offshore and to offer a recommendation to policy makers that could potentially help
in shaping the renewable energy future in Latvia.

Looking at the Latvian NECP2030, the policy makers have highlighted the necessity to grow
the share of renewable energy in the total energy generation until 2030. Among the local
resources which have been underutilised NECP2030 points out wind energy. This document
outlines both the need for onshore and offshore wind energy, however, it is inconclusive as to
where the priority should lie [4]. The recently signed memorandum of understanding between
Latvia and Estonia with an aim to assess various sites in the Baltic Sea for wind farm construction
and the public relations campaign that followed the event could be perceived as a signal of
prioritising offshore wind energy by the Latvian government.
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By assessing and comparing both wind energy types in terms of various aspects of their
performance, the author intends to obtain result that could give substantial arguments in defining
the renewable energy policy focus. The assessment of onshore and offshore wind energy is done
using the combination of sustainability strengths, weaknesses, opportunities and threats
(sSWOT) analysis and multi criteria decision analysis (MCDA). Fig. 1 illustrates the conceptual
scheme of the methodologies used in this paper; both methods together.

[ Scientific literature review ]
[ Factor identification ]
[ Selecfion of the factors based on importance ]

Sustainability SWOT analysis & case study

Oust E%T-ﬁ of Indicators Selection of Scenario
analysis database indicators selection

[ Values of indicators ]
[ MNormalisation of indicators ]
[ Weighing of indicators ]

Multi-criteria analysis

[ Rating of scenarios ]
[ Recommendations for policy makers ]

Fig. 1. Concept of the overall methodology.

2.1. SWOT and sSWOT

SWOT analysis is a widely used method to help both organisations and governments formulate
their strategies and foresee the emerging challenges. All four elements need to be looked at and
identified in order to formulate and implement a strategy to achieve the planned goals. Moreover,
assessment of the organisation’s internal and external environment is a crucial element for the
strategic planning process. The results of the SWOT analysis can give a good idea on the internal
resources and their relations to the external environment [6].

The objective of the SWOT analysis is to group the available information into internal and
external factors. Strengths and weaknesses belong to internal factors, whereas opportunities and
threats are external. Once the factors have been identified and added to the SWOT matrix, it can
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help organisations and governments see where the attention is needed and to come up with
strategies on how to mitigate threats and weaknesses [7].

To better understand the four elements of SWOT when applying them to government policies,
it is important to comprehend the definitions of them: ‘Strengths stand for any available resources
that can be used to advance the performance. Weaknesses are flaws, which may decrease
competitive advantages, efficiency, or financial resources. Opportunities are external changes
that could contribute to an additional development and threats are outside factors that may cause
problems’ [8].

When looking specifically at renewable energy policies, a more thorough SWOT method is
used — sustainability SWOT (sSWOT). The World Resources Institute (WRI) created this type
of analysis to initially help companies to tackle environmental challenges by pushing
organisations to engage departments and decision makers into more sustainable choices.

An sSWOT is a new spin on the already familiar strategic SWOT analysis framework. It can
be used as well as in private holdings as in renewable energy planning [9]. A significant
difference from the classical SWOT analysis is the starting point. While SWOT dives right into
analysing strengths, weaknesses etc., sSSWOT initiates with the global dimension addressing the
long term global environmental and social challenges. Authors Tahseen, S. and Karney, B. in
their work ‘Opportunities for increased hydropower diversion at Niagara: An sSSWOT analysis’
have summarised the true meaning of sSSWOT analysis in a brilliant sentence: ‘The sSSWOT
analysis connects long-term environmental and social challenges with economic priorities and
can communicate new policy insights’ [10].

Additionally, Threebility sSSWOT model suggests to not only think about the challenges but
also to add a context to the discussed topic. It invites to consider a sustainability relevant trends
such as major political, economic and environmental shifts. Table 1 illustrates the sSSWOT model.

TABLE 1. SSWOT ANALYSIS MODEL

Environmental & Social Challenges  Strengths, Opportunities, Weaknesses & Prioritization & Action
& Big Trends Threats

Challenges S Strengths W Weaknesses Prioritise

Trends O Opportunities T Threats Action

2.2. Multi-Criteria Decision Analysis (MCDA)

The multi-criteria analysis compares 2 or more alternatives selected based on the results of the
sensitivity analysis. The aim of multi-criteria analysis is to evaluate and compare the viability
and sustainability of the chosen alternatives. MCDA is widely used in energy policy decision
making. When choosing the alternatives in the MCDA one should take into account a number of
different aspects at different levels: economic, technical, social, and environmental [11]. Multi-
criteria analysis tool allows to integrate and evaluate all possible outcomes related to the
decision-making process, by establishing a relationship between all alternatives and factors that
influence the decision [12]. It can provide a technical-scientific decision-making support tool
that is able to justify its choices clearly and consistently in the renewable energy sector.

Multi-criteria analysis helps decision makers carefully weigh the various difficult to compare
criteria. Creating such analysis entails a ‘decision matrix’ which is done for each criterion
assigning a certain ‘weight’. There are usually 8 steps in the MCDA:

1. Problem identification;

2. Identification of alternatives;

3. Criteria identification;

4. Evaluation of alternatives with points after certain criteria;
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The criteria are weighted according to importance;
Comparison of alternatives;

Sensitivity and risk analysis (feedback dynamics);
Arrangement of alternatives and final decision [12]-[14].

0 3 N D

3. CASE STUDY

3.1. Energy History in Short

The first megawatts of wind energy were installed around 20 years ago, when Latvia introduced
a complex RES support system based on a feed-in tariff together with elements of tenders and
quota system. It gave a boost to wind installations totalling to 78.6 MW [15]. This number hasn’t
changed for the past 10 years and thus is still the official statistic of Latvia in 2020.

The local electricity generation by source can be viewed in the Fig. 2. The net electricity
consumption in Latvia in 2019 totalled 7 297 056 MWh [16].

5%_1%

0%

‘ = Daugava Hydro
= Thermal *
\ = Wind energy
Cogeneration (up to 10MW)
= Biomass (up to I0MW)
Biogas (up to 10MW)
= Small Hydro (up to 10MW)
= solar

3%

* Riga TEC-1, Riga TEC-2, AS ‘Rigas Siltums’, SIA ‘Juglas Jauda’, SIA ‘Fortum’

Fig. 2. Electricity generation in Latvia in 2019 [17].

The total electric energy consumption in Latvia is 7.3 TWh out if which 6.18T Wh is generated
locally and 1.12 TWh are imported from neighbouring countries. The pie chart in Fig. 3 shows
the proportion of locally generated electricity versus imported. It is important to emphasise that
out of the 85 % which corresponds to local generation, 45 % (2.82 TWh) is energy produced in
thermal power plants using imported fossil energy — natural gas [17].

When Latvia joined the EU in 2004, a gradual process of adapting the EU legislation continued.
Latvia created a support scheme for renewable energy and cogeneration based on the feed in
tariff. The feed in tariff guaranteed that the renewable energy and producer and the producer of
electricity from cogeneration may acquire the right to sell the electricity through mandatory
procurement [18]. However, as of 2016 the feed-in tariff has been suspended. New RES
generations are no longer able to benefit from the feed-in tariff, while the previously contracted
(up until 2016) RES and cogeneration plants still get their support paid within the framework of
mandatory procurement. The end date for the support paid to the procurers depend on individual
contracts.
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= National electricity consumption using
local generation

= Import

Fig. 3. Electric energy generation and imported energy in Latvia in 2019.

3.2. Wind Energy in the National Energy and Climate Plan

Latvia’s National Energy and Climate Plan 2021-2030 (NECP) is a document for the long-
term planning of energy and climate policy laying down the basic principles, goals and action
lines of Latvia’s national energy and climate policy for the next ten years.

The policy makers have indicated in the NECP that wind energy is the likely to reserve the
800 MW of the grid availability, as the modern onshore and offshore machines are among the
most suitable renewable energy technologies for Latvia. Moreover, when assessing NECP, it
important to look at the two offered renewable energy development scenarios: a) base scenario,
b) target scenario [4].

While the base scenario foresees the share of electricity from RES growing to 50 % by 2030,
in the target scenario, the amount of electricity generated from the RES increases much more
significantly. The increase is forecasted mainly due to wind turbines, but there is also a small
increase in electricity produced from solar power plants. In 2030, the share of electricity
generated from RES could reach at least 67 %. It is secured by hydropower plants, all types of
biomass cogeneration plants and wind power plants.

The ministry of Economics emphasizes in the NECP document the role of the regional
opportunities for cooperation in the field of RES and their technologies. In particular the
emphasis lays on the possible joint development of offshore wind farms, taking into account
maritime spatial planning considerations, which allow joint projects to be developed on the
Latvian-Estonian border and on the Latvian-Lithuanian border. NECP points out that joint
offshore wind parks with a maximum capacity of 800 MW could be installed in the next 10 years,
however the document also states that there is a list of policies and measures to be implemented
in order to enable such development.

While EU has announced in its EU strategy on offshore renewable energy COM(2020) 741
plan to boost the offshore wind energy within the next 30 years through allocation of various
funds and mechanism [19], onshore wind still remains the cheapest form of renewable energy.
Hence it can be questioned, whether the offshore wind energy technologies at this stage are in
fact the most cost-effective between the two.

3.3. sSSWOT Analysis of Wind Energy Potential in Latvia

Wind energy has played a vital role in transitioning Europe and other economies towards
decarbonisation of their energy systems. In 2019 wind produced 1404 TWh of electric power
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within Europe alone. However, coal, natural gas and other fossil fuels still supplying 62 % of the
world’s electricity, coal being the largest share of the fossil fuels [20].

Besides the obvious benefit of reducing CO» emissions, wind power can also play a crucial
role in boosting local economies through direct investment inflow and taxes. Latvian Wind
Energy Association estimates that wind power sector in Latvia could attract more than 350
million EUR within the next 5 years. Investment also means jobs, as construction process of wind
farms makes up to 25 % of the total project costs, income to land owners and local communities,
new road infrastructure and many others [15].

To summarise the above described, the benefits of wind energy can be considered the STRENGTHS
block in the sSSWOT analysis. WEAKNESSES represent the wind energy challenges in Latvia.
OPPORTUNITIES and THREATS outline the possible future paths, and TRENDS and
CHALLENGES describe the global context of renewable energy technologies. Table 2 list the
above-mentioned factors impacting wind energy development locally and on the global scale.

3.4. Multi-Criteria Decision Analysis — TOPSIS Approach

Based on the result from sSSWOT analysis, a set of important factors have been obtained helping
assess wind energy’s various aspects.

The most important factors are then selected and fed into the TOPSIS model at the same time
choosing the possible scenarios of the offshore development in Latvia.

As mentioned before there are no new onshore or offshore wind farms in Latvia, preventing
the author from selecting precise values for the chosen criteria. Hence general values are used
based on the data available at various statistics reports provided by authoritative international
institutions such as International Energy Agency, International Renewable Energy Agency,
WindEurope and Global Wind Energy Council. The values of criteria are projected to match the
800 MW of installed wind energy capacity (target set in the Latvian NECP).

After consultations with experts in a field, 5 scenarios have been selected:

1. 100 % onshore wind energy, 800 MW;
2. 100 % offshore wind energy, 800 MW;
3. 50 % onshore, 400 MW; 50 % offshore wind energy, 400 MW;
4. 40 % offshore, 320 MW; 60 % onshore wind energy, 480 MW;
5. 60 % onshore, 480 MW; 40 % offshore wind energy, 320 MW.

Table 3 and 4 outlines the table with 10 criteria and 5 different scenarios, normalised decision
matrix and weighted decision matrix.

Additionally, the weights of the criteria have been given according to the expert opinions -
wind farm developers, academics and people living in local municipalities and wind energy
survey data.
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TABLE 2. SSWOT ANALYSIS

STRENGTHS

WEAKNESSES

From the perspective of a society:

Development of the most cost-effective electricity
generation technology;

Competition drives the electricity price down - cheaper
electricity for Latvian consumers;

Lower electricity price will increase the demand for it,
promoting industrial competitiveness and increasing the
demand for other sustainable technologies - heat pumps
for heating, electric transport, hydrogen;

More efficient utilization of the ready-made energy
system will help to drive down the infrastructure costs
of transmission and distribution costs;

Increasing energy independence;

Electricity as an important export commodity;
Important contribution to achieving renewable energy
targets with the most economically viable solution;
Inflow of foreign direct investment in Latvia;
Economic value through increase of jobs — 20-25 % of
the investment is spent locally - construction works,
services and consultations [21];

Additional income for landowners - physical persons,
organisations, government institutions;

Budget revenue through taxes;

Best practices show that wind project pay
contributions to funds managed by local
communities.

From the perspective of a developer:

Good wind conditions;
Territory (land and sea);

Developed power transmission network (also network
integration with the region);

Pro-renewable energy government.

Lack of political will, lack of understanding among
policy makers on national and local level (lack of
motivation);

Subsidies for fossil energy;

Lack of motivation to open up forest lands for wind
turbine development;

Lack of clear communication from the policy makers
about the benefits of wind energy [22];

Lack of market and permitting information for foreign
investors (one stop shop);

Changing policy environment (G-component) which
has a large impact on wind project bankability [23];

Termination of RES support schemes;

Obsolete legal framework for wind energy development
(Regulation of the Cabinet of Ministers No. 240 (was
amended in the process of writing this paper) and No.
883);

Long and heavy permitting process;

Lack of binding regulations for wind turbine parameters
(infrasound, icing, flickering);

Lack of legal framework for energy communities [24];
Lack of research for wind energy impacts in Baltic sea;

Outdated/irrelevant regulatory framework for offshore
wind energy;

Municipal veto rights late at the project planning phase
(municipalities can block projects after they have
undergone the environmental impact assessment and
have received a positive opinion from the Environment
State Bureau) [25];

Limited building areas due to proximity to: Farmsteads
(scattered in Latvia); Natura 2000 territories and micro
reserves; Limitations to build wind turbines on national
and local significance agricultural land;

Resistance from local communities: Fear of new
technologies; Fear of health and environmental impacts;
Targeted myth spreading by anti-wind interest group;
Nimby effect;

Lack of motivation on municipal level

OPPORTUNITIES

THREATS

Further increase of deployment of onshore wind power;
Deployment of offshore wind energy;

Further technology improvements resulting in better
acceptance by municipalities;

Clear legal framework developing wind project using
best available technology;

Reduction of greenhouse gas emissions;

Improved energy security through diversification and
decentralisation of electric power generation.

Growing unjust market conditions (state supporting
fossils through hidden subsidies). Risk of delaying
deployment RES, especially wind energy;

Variable legal framework increasing the investment risk
factors and reducing wind project bankability rates;

Disadvantageous (compared to neighbouring countries)
market conditions;

GLOBAL CLIMATE CHALLENGES

GLOBAL CLIMATE TRENDS

Climate change and greenhouse gas reduction targets;
Air quality;
Resource scarcity.

Innovation & technology advances;

Political framework for economy greening.
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TABLE 3. NORMALIZED DECISION-MAKING MATRIX AND WEIGHTS
rai rai, rais rai, rais Weight
based
100 % 100 % 50 % 40 % 40 % ix;s:rt on
Onshore Offshore onshore; offshore; onshore; opinion)
50 % 60 % onshore 60 %
offshore offshore
LCOE EUR/KkWh 0.25 0.61 0.43 0.40 0.47 0.11
Weighted EUR/KW 0.22 0.69 0.40 0.37 043 0.12
average total
installed costs
Capacity factor % 0.40 0.49 0.45 0.44 0.46 0.11
Energy output/  GWh 0.37 0.52 0.45 043 0.46 0.12
year/ 800 MW
Sound power db 0.35 0.47 0.47 0.47 0.47 0.08
CO; saving metric 0.37 0.52 0.45 0.43 0.46 0.12
from 800 MW t/year
Community 10 — yes, 0.75 0.08 0.37 0.45 0.30 0.08
investment 0-no
possibility
Perceived % 0.64 0.20 043 0.47 0.37 0.04
impacts
Jobs /800 MW  number 0.24 0.62 0.43 0.40 0.47 0.11
Income to land  EUR 0.42 0.48 0.45 0.44 0.45 0.11
owners / 800
MW
TABLE 4. WEIGHTED DECISION-MAKING MATRIX
vai, vai, vaiz vai, vais
100 % 100 % 50 % onshore 40 % 40 % onshore
Onshore Offshore and 50 % offshore and and 60 %
offshore 60 % onshore offshore
LCOE EUR/kWh 0.03 0.07 0.05 0.04 0.05
Weighted average total EUR/KW 0.03 0.08 0.05 0.04 0.05
installed costs
Capacity factor % 0.04 0.05 0.05 0.05 0.05
Energy output/ year/ 800 MW GWh 0.05 0.06 0.05 0.05 0.06
Sound power db 0.03 0.04 0.04 0.04 0.04
CO; saving from 800 MW metric t/year 0.05 0.06 0.05 0.05 0.06
Community investment 10 —yes, 0 —no 0.06 0.01 0.03 0.04 0.02
possibility
Percieved impacts % 0.03 0.01 0.02 0.02 0.02
Jobs / 800 MW number 0.03 0.07 0.05 0.04 0.05
Income to land owners / 800 EUR 0.05 0.05 0.05 0.05 0.05

MW
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4. RESULTS

The results of TOPSIS method showed that the scenario of 100 % onshore wind energy scores
the highest with the closeness to the ideal solution (Ca) value of 0.648, being the closest to the
Positive Ideal Solution. Second best results show the scenario with the least offshore wind energy
percentage and the most onshore in it. Subsequently, offshore wind energy scenario is closest to
the Negative Ideal Solution. Full set of results can be viewed in Fig. 4.

40% onshore and 60% offshore
40% offshore and 60% onshore
50% onshore and 50% offshore

Offshore

Onshore

(=]

0.1 0.2 0.3 0.4 0.5 0.6 0.7
Fig. 4. Multi-criteria decision analysis (MCDA).

As the following step a sensitivity analysis was performed highlighting the dependence of
relative closeness to the ideal solution on the weight (or importance) of criteria.

LCOE

0.8
0.7 —
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0.5
0.4
03 L ——
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0.01 0.5 1 1.5 2 3

Unitary variation ratio

e | ()0% Onshore e 1 00% OffsShore
e 5(0% onshore and 50% offshore e 409, offshore and 60% onshore

@ 4()% onshore and 60% offshore

Fig. 5(a). Sensitivity analysis of LCOE.
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Weighted average total installed costs
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e 5()% onshore and 50% offshore e 4(0%, offshore and 60% onshore

@ 4% onshore and 60% offshore
Fig. 5(b). Sensitivity analysis of Weighted average total installed costs.
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Fig. 5(c). Sensitivity analysis of Capacity factor.
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Fig. 5(e). Sensitivity analysis of Sound power.
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CO, saving
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Fig. 5(f). Sensitivity analysis of CO, saving.
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Fig. 5(g). Sensitivity analysis of Community investment possibility.
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Fig. 5(h). Sensitivity analysis of Jobs.
Income to land owners
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Fig. 5(1). Sensitivity analysis of Income to land owners.
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Perceived impacts
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Fig. 5(j). Sensitivity analysis of Perceived impacts.

According to the sensitivity graphs Figs. 5(a, b, ¢, d, e, f, g, h, 1, j) criteria most depend on their
weight in the cases of levelized cost of electricity, jobs and community investment possibilities,
as their variation ratio starts changing close to the value 0.05.

5. CONCLUSION

Wind energy is important in decarbonising European economies. Although wind energy will
probably not replace gas-fired CHPs in the next 5 years in Latvia, especially to provide district
heating. But wind energy can certainly be part of flexible solution like wind power and storage
for electricity generation and wind turbines in combination with heat pumps for centralised and
individual heating [26].

The ongoing debate in Latvia on the preferred wind power type — onshore or offshore — has
been topical among policymakers, industry and local communities. The focus is unclear, as the
Latvian National Energy and Climate plan does not draw clear scenarios for onshore and offshore
wind other than setting an 800 MW target. Future research on use of near shore/coast options
should be done.

The performed sSWOT analysis in combination with MCDA using TOPSIS approach, confirms
the suitability of onshore wind energy as the best possible option for Latvia. Based on the selected
ten wind energy describing factors or criteria in five different scenarios, the analysis concludes
that at this point of time under these specific economic and political conditions the preferable
choice for electricity generation among two means of wind power would be onshore wind energy.

The MCDA assessment model provides a framework for further development, as more criteria
can and should be added to it and the weights can be re-assigned differently to increase the
accuracy of analysis. This model already provides good basis for evaluating wind energy from
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different aspects (economic, social, technological, environmental) and can be used by policy
makers in helping of the process of formulating future energy policies.
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