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Many countries in the world pay special attention to the de-
velopment of energy from renewable energy sources. However,
the efforts made are still insufficient to ensure the desired pace
of development. Moreover, independence from fossil fuels is
more important than ever in the context of the war in Ukraine.
Solar-photovoltaic energy production solutions are particularly
attractive for achieving the desired scale of development due to
their relatively simple deployment. However, to involve a larger
number of prosumers - individuals and communities, it is nec-
essary to further reduce the barriers to such an activity. Although
researchers pay considerable attention to the development of en-
ergy from renewable energy sources, the topic of solar energy
is not so well explored. In addition, it is noted that research on
barriers that prevent development should be linked to the situ-
ation in a particular country. Therefore, the goal of the research
presented in this work is to assess the importance of solar-pho-
tovoltaic energy development barriers specific to Lithuania.

The literature review was carried out to consider specific bar-
riers to solar energy development and to analyse barriers typical
for the development of other sorts of renewable energy. This re-
view allowed us to distinguish barriers relevant to more rapid
solar-photovoltaic energy development in Lithuania, dividing
them into five groups: (1) economic and financial, (2) policy
and regulation, (3) institutional and administrative, (4) infor-
mation, awareness, and social, and (5) technological barriers.
An assessment of the barriers was based on the expert interview
method. The individual evaluations of barriers and their rating
determined their importance toward more rapid solar-photo-
voltaic power development in Lithuania. The results obtained
during the research made it possible to single out the following
main barriers specific to Lithuania: grid capacity and integration
into electricity distribution grids; spatial planning and/or zoning
rules; permitting, licensing, and approval procedures; changing
and/or unclear policies; grid usage fees and their regulation; low
electricity price and/or cost of other sources of electricity. In ad-
dition, insights into to the ways of their neutralisation or at least
reduction were provided pointing out that it should be consid-
ered at both the state and municipal levels.
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INTRODUCTION

The modern world is facing unprecedented chal-
lenges. Many of them, such as global warming and
some geopolitical issues, are caused by depend-
ence on fossil fuels. One of the means to reduce
dependence on fossil fuels is a more rapid transi-
tion toward energy dominated by renewable ener-
gy sources. According to the European Sustainable
Development Report [3], Lithuania’s achievements
in the field of sustainable development and imple-
menting the goals set by the United Nations are not
good enough. According to the Lithuanian Energy
Agency, 27.36% of the final energy consumption
in Lithuania was met by renewables while the tar-
get was set at 30% by 2020 [1]. Lithuania has set
an even more ambitious target which is 45% of re-
newable sources in final energy consumption by
2030 [2]. The overall European Union goal is to
reach at least 40% by 2030.

In the light of the dependence on fossil fuels of
many countries of the world and European coun-
tries in particular, renewables have become even
more important than ever in seeking to achieve
energy independence, which is prioritised in
the recent geopolitical context. In order to address
the issues and achieve a strategic transformation,
countries have to review the current situation and
adapt it for the fastest possible transformation to-
ward rapid renewable energy development. This
can be achieved through the widespread deploy-
ment of renewable energy installations owned
by prosumers: individual consumers and com-
munities. Solar-powered energy generation is
very attractive for becoming a prosumer because
of the relatively easy deployment. Wind and so-
lar energy are seen as particularly promising for
electricity production in terms of future develop-
ment [3] toward climate neutrality. Nevertheless,
in Lithuania, solar-powered energy generation
took only a small share of 5% of total electricity
generated using renewables in 2020 [4].

Compared to other sources of energy, the tran-
sition toward renewables, in particular solar-pho-
tovoltaic power, has not been extensively analysed.
The authors explore a wide variety of policies and
their implementation, support models, the driv-
ers fostering [5] and the barriers preventing faster
transition [6] toward renewables. However, many
studies are limited to one or a limited number of

barriers [5] (shortage of grid capacity, process of
permissions issuing, regulative issues, lack of in-
formation, etc.) without analysing a larger num-
ber of barriers and their impact on renewable
energy development. In practice, the European
Union is looking for solutions that could be uni-
versal and suitable for many countries. However,
some authors point out that it is important to an-
alyse the barriers in the case of each country [7].
This approach not only allows for the identifi-
cation of common problems, but also overlooks
important country-specific features that can be
crucial for successful development. The latter sin-
gle-country approach is applied by many authors
who analyse wind energy [8], biomass waste [9],
and combined wind and solar [3].

The study presented in this paper aims to fill
the gap in the identification, systematisation, and
assessment of the importance of barriers to so-
lar-photovoltaic energy development specific to
Lithuania. Taking this into account, the following
problem is formulated: what are the main barriers
to be eliminated or reduced considering their im-
portance in seeking more rapid solar-photovolta-
ic energy development in Lithuania.

THEORETICAL SUBSTANTIATION OF
THE MAIN BARRIERS TOWARD MORE
RAPID SOLAR-PHOTOVOLTAIC ENERGY
DEVELOPMENT

The development of solar-photovoltaic energy is
understood as business development. However,
researchers and practitioners have different un-
derstandings of business development. The lat-
ter primarily emphasise the pursuit of value
creation for all parties involved [10]. Scientists
maintain that business development, in addition
to direct value creation, includes a preparation
phase, characterised by analysis [11]. The au-
thors also emphasise that business development
decisions do not include strategic and specific
decisions regarding the implementation of busi-
ness opportunities [12].

One of the main tasks of the aforementioned
analysis is to identify possible barriers to business
development [13]. The understanding of barri-
ers to business development has more consensus
among different authors than the understanding
of the development itself. The dominant definition
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states that a barrier is something that prevents
a new entrant from entering a market [14] and
imposes costs that are not incurred by other busi-
nesses already operating in the market [13].

Also, many authors agree that to overcome
barriers to renewable energy business develop-
ment, it is first necessary to identify them [15]
and then assess their importance [16]. A review
of other studies has shown that there are a large
number of potential barriers that could and it is
worth grouping them. Some authors distinguish
only three groups (financial, informative, and
related to risk and uncertainty issues) [6] of bar-
riers. Other authors distinguish more: four [17]
or even five [7, 15] groups of barriers paying at-
tention to financial, technical, regulative, aware-
ness building, proper information spread, man-
agerial issues, market failures etc. Depending on
the most recurrent groups of barriers found in
other studies and on the nature of these barriers,
they can be divided into the following five groups:
economic and financial barriers; policy and regu-
lative barriers; a group of barriers attributable to
institutional and administrative issues; a group
of barriers attributable to informative, awareness
building and social issues; technological barriers.

Economic and financial barriers. In many
analysed studies, the authors distinguish a group
of economic [15] and financial [6] barriers,
which can include the following: high up-front
investments [18], finance and economics of
the project [19], financing of solar-photovol-
taic projects [20], electricity price and cost of
other sources of electricity [21]. The barriers
of this group are very closely interrelated and
at the same time have a potentially significant
influence. The likely long payback period and
not all groups of society having equal opportu-
nities to invest are of particular importance for
the penetration of technology [7].

The group of barriers that is most often distin-
guished is related to policy [15-17], activity reg-
ulation [7, 15], and associated institutional and
administrative [7] issues. This group may fall into
two groups separating higher level (policy and
regulation) and a level of implementation (insti-
tutional and administrative issues) [22].

Policy and regulative barriers. The group of
policy and regulation barriers consists of the fol-
lowing: government subsidies and incentives [19],

a policy of support to other energy sources [20],
changing and unclear content of the policies [23],
lack of communication among stakeholders [24],
and involvement in the development of energy
policy [23].

Institutional and administrative barriers.
The group of institutional and administrative
issues associates with procedures of issuing per-
mission, licence and approval [25], rules of spa-
tial planning and zoning [26]. The barriers of this
group are tightly related to the implementation of
the policy measures on both state and municipal
levels.

Informative, awareness-building, and social
barriers. In addition, some authors emphasise
information, awareness, and social (availability
of skilled labour) [16] issues, which can include
the following barriers: perception and acceptance
of technologies [18], lack of skilled labour [24],
shortcomings in management and lack of prop-
er business skills [8], shortcomings in inform-
ing [27] various stakeholders, and lack of public
and institutional awareness [28]. The growth of
skilled labour is slow and lags behind the de-
velopment of renewable energy. This causes
concern and negatively affects solar-photovolta-
ic business [15]. It is worth mentioning that al-
though the development of solar-photovoltaic
energy has been going on for some time, there is
a lack of developed business models in order to
make this technology more popular among indi-
vidual customers and communities for them to
become prosumers [7]. Shortcomings in inform-
ing the stakeholders [29], and lack of public and
institutional awareness [30] are also proved to be
important by the results of other studies.

Technological barriers. The group of tech-
nological barriers [17] is also seen to be impor-
tant [15] when considering more rapid solar-pho-
tovoltaic energy development [7]. This group is
associated with the following barriers: grid ca-
pacity and possibilities to integrate the growing
number of solar-photovoltaic projects [8], efhi-
ciency, and reliability of the solar-photovoltaic
project [31]. Grid capacity and the possibility to
integrate newly-built solar-photovoltaic power
plants together with grid usage fee and its regu-
lation are considered one of the most important
technological barriers [5], as it can completely
stop development. According to Mateo et al. [5],
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smart grids and energy storage systems should be
considered as alternatives to grid development.

In order to obtain as complete a picture as
possible, all barriers identified as potential are
included in the subsequent assessment. Group-
ing barriers according to their nature allows
a large number of barriers to be systemised and
the whole puzzle to be seen in a structured way.
Structuring also makes it possible to identify
more clearly which institution, organisation, or
cooperation between them may be necessary to
address the identified problem areas.

RESEARCH METHODOLOGY

Lithuania was chosen to assess the importance of
the barriers in response to the recommendation
found during the literature review that it is worth-
while to assess the barriers in a specific country.
This allows to identify what works for a specific
country instead of looking for universal but less
impactful barrier-reduction insights. This sin-
gle-country [32] case study approach adequately
ensures reliability [33] of the study and responds
to the goal to identify the main barriers to be elim-
inated or reduced when seeking more rapid so-
lar-photovoltaic energy development in Lithuania.

Combining several research methods in
the empirical study contributed to a more detailed
exposure of the phenomenon and display of the re-
search problem being solved [34]. The first me-
thod applied was external desk research analysing
the national state of the art (public reports, statis-
tics etc.) [35] trying to demonstrate the applicabil-
ity and importance of the singled-out barriers to
Lithuania. The external desk research method was
coupled with the expert interview that was chosen
to conduct barrier assessment. The reason was that
only individuals with knowledge in this area could
constructively discuss and evaluate the possible
barriers to the development of solar-photovoltaic
power plants. In addition, the experts had to be
able to identify the barriers, if any, which were not
identified during the literature review. Therefore,
selection of experts was based on their expertise
in the field [36] of renewable energy development,
particularly focusing on solar-photovoltaic en-
ergy development. In the case of the method of
the semiquantitative interview (requesting qual-
itative insights about the presence of other barri-

ers and quantitative assessment of identified bar-
riers), strict sampling rules are not applied [37].
Some authors believe that it is enough to inter-
view three experts [38] to ensure the reliability
of the results. Other authors indicate that five to
seven experts [39] should be interviewed to ensure
reliability and saturation of information. There-
fore, six experts who are decision-makers (project,
investment, strategic development managers, and
CEOs) with no less than three years of experience
in renewable, particularly focusing on solar-photo-
voltaic energy development participated in the in-
terview. A Likert scale was used to evaluate the rel-
ative importance [40] of each barrier. This scale is
an appropriate tool to assess the predefined [41]
barriers.

An expert interview questionnaire consisted of
three parts. The first part was dedicated to the as-
sessment of the importance of each of 18 barriers
and was based on a widely used Likert scale rang-
ing from 1 to 7, where 1 is the least important, 4
is moderately important, and 7 is the most im-
portant. The second part asked experts to identify
additional barriers, and the third part of the ques-
tionnaire aimed to prioritise barriers among one
another in accordance with their importance
from 1 to 18, where 1 is the most important. Later,
the results of both assessments were recalculated
by switching to a seven-point Likert scale.

The study was conducted following the recom-
mendations provided by the European Code of
Conduct on research ethics [42]. The data collect-
ed were prepared for analysis by coding to facilitate
the identification of trends [43] and to draw gen-
eralisations and insights important for the study.
The data were analysed using quantitative inter-
pretation of the Likert scale and qualitative content
analysis [40] to identify the prevailing understand-
ing of importance of the identified barriers.

ASSESSMENT OF THE BARRIERS
RELEVANT TO MORE RAPID
SOLAR-PHOTOVOLTAIC ENERGY
DEVELOPMENT: ANALYSIS AND
DISCUSSION

The external desk research analysis showed that
not all barriers identified during the theoretical
review as potentially important were covered
by the results of previously conducted research.
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In addition, a number of the barriers analysed
are similar or close in nature, but the full lists of
barriers are not identical. However, the barriers
could be assigned to one of the five groups of bar-
riers according to their essence.

The results of the previously conducted re-
search [44] show that the assessment of the rel-
evance of the barriers classified as economic
and financial varies from 4.17 (moderately im-
portant) to 6.67 (close to the most important)
points. The lack of financial resources was iden-
tified as particularly important, even though
the costs of solar-photovoltaic modules de-
creased more than twice from 2005 to 2020 [45].
Interview results obtained during the study
show that economic and financial barriers are
found not so important compared to previous
study by Zickiené et al. [44]. The importance of
these barriers varies from 3.83 (high up-front
investments close to moderately important) to 5
(both electricity price and cost of other sources
of electricity are important). The financing of so-
lar-photovoltaic projects (4.5) was evaluated as
the second most important among the economic
and financial barriers. However, this rating (4.5)
is significantly lower than the similar barrier
of scarce financial resources to support renew-
able energy sources and energy saving projects
(6.67) [44]. This difference could occur since
the barriers are not identical, and the priorities
of the experts could also change due to the sig-
nificantly changed environment.

Analysing the group of policy and regulation
barriers, several previously conducted stud-
ies [44, 46] identified the importance of the lack
of communication among stakeholders and in-
volvement in the development of energy policy.
The barriers attributable to these issues were rat-
ed from 4.67 to 6.17. The importance of the bar-
riers attributable to changing and/or unclear
policies was rated as less important. The impor-
tance of these barriers varies from 3.07 to 5.79
(close to very important). It is worth mention-
ing that the barriers related to the engagement
of municipalities in the policy development and
consideration of the competence of municipali-
ties in their abilities to implement policy meas-
ures were among the most important in the giv-
en group. Interview results identified quite
similar outcomes. The importance of the barri-

ers of this group varies from 2.67 (policy of sup-
porting other energy sources) to 5.5 (changing
and/or unclear policies). Lack of communica-
tion among stakeholders and involvement in
the development of energy policy together with
limiting and not fully adopted policies were giv-
en the same score of 4.67. The limiting and not
fully adopted policies was the barrier that was
not identified during the literature review and
emerged during the interviews.

The group of institutional and administra-
tive barriers was covered by the study prepared
by the Ministry of Energy [46] focusing on
the regulatory obstacles from the perspective of
electricity prosumers. The permission issuance
process was rated 4.21, and the restrictions on
land use received a higher score of 5.43. The lat-
ter barrier received almost the same rating from
the experts (5.5). Meanwhile, the experts rated
spatial planning and/or zoning rules as the most
important barrier within this group: it received
a score of 5.83. This difference in assessment
may be due to the fact that experts are better in-
formed and have a broader understanding com-
pared to professional users.

The results of the previously conducted re-
search [44] show that the assessment of the im-
portance of the barriers classified as information,
awareness, and social barriers varies from 4.33 to
4.67 points. In addition, these barriers are mainly
attributable to shortcomings in information and
alack of public and institutional awareness. Based
on the experts’ interview results, a lack of skilled
labour was singled out as the most important bar-
rier within the group, with a score of 4.67. Other
barriers were rated as less important. The rating
varies from 3.33 (perception and acceptance of
technologies) to 4.67 points.

The last but not the least is the group of tech-
nological barriers. One of the barriers in this
group, grid capacity and integration into elec-
tricity distribution grids, is discussed in several
studies that consider the Lithuanian situation.
The key outcome of the discussion is the tech-
nically poor status of some parts of the existing
grid [46]. The importance of the barrier of grid
capacity and integration into electricity distribu-
tion grids received a score of 4.67. The barriers of
the technological capabilities to connect new so-
lar-photovoltaic power plants and the efficiency
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and reliability of the plants were not evaluated.
In addition, grid service usage fees and their reg-
ulation were identified as a new possible barrier.
Based on the experts’ interview results, the latter
barrier received a score of 5.33. This identifies
the relevance of this newly distinguished barrier.
The barrier of the grid capacity and integration
into electricity distribution grids received a score
of 6.5. This score is the highest among techno-
logical barriers and much higher compared to
the assessment made in the previous study. With
the experts’ score of 3, the efficiency and relia-
bility of the new solar-photovoltaic power were

found not so important. One of the experts drew
attention to the decreased installation speed and
increased prices due to changes in global de-
mand and supply chains. The expert rated this
barrier with 5 points.

As mentioned earlier, the experts rated all
the indicated barriers from the most to the least
impactful. Therefore, a barrier named in one of
the interviews does not fall under the assessment
covered by all experts. The Figure shows a com-
parison between the barriers assessed individual-
ly and the overall assessment of importance com-
paring the barriers between themselves.

Grid capacity integration into electricity
distribution grids
Spatial planning / Zoning rules

Changing / unclear policies
Grid usage fees and their regulation

Low electricity price / cost of other sources
of electricity
Limiting and / or not fully adapted policies
and regulations
Lack of stakeholders’ communications and
involvement in policy
Lack of skilled labour

Financing of PV projects

Limited information and lack of public and
institutional awareness
Projects finance and economics

High up-front investment costs

Inadequate governments subsidies and
incentives
Shortcomings in management and business
skills
Perception and slow acceptance of
technologies
Efficiency and reliability of solar PV
systems and their output 16.0

Policy / subsidies supporting other sources

Permitting licensing, and approval procedures s S0

13.7

14.5
18 1716 15 1413 12 1110 9 8 7 6 5 4 3 2 1

Score

2.3
5.3

4.8

Average
Score

{

Average
Priority

6.3
8.0
8.3
9.3
10.7
11.0
9.0
11.2
8.5
8.0

11.0

12.5

Priority

Figure. Comparison of expert assessment of barriers individually and all at once
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When comparing the results of both evalua-
tions, it is important to note that the assessment
of the importance of the first five barriers in both
evaluations coincided. A few inconsistencies can
also be noticed. Two barriers, lack of skilled labour
and lack of communication among stakeholders
jointly with the involvement in the development
of energy policy, appeared to be more important
when evaluated individually by the experts than
when they were later ranked among themselves.
However, these barriers remain moderately im-
portant. This was shown by the calculation per-
formed after the scales of 1 to 7 and 1 to 18 were
levelized. Another somewhat larger inconsistency
is seen with the barriers of high up-front invest-
ments and the finance and economics of the pro-
ject. Although these two barriers were not indi-
vidually assessed as very important, their relative
importance became evident when comparing
the barriers with each other. This could happen
because the cost of solar-photovoltaic technology
is decreasing. At the same time, the project needs
to accumulate significant financial resources or
borrow from financial institutions that promise
to raise loan interest rates.

It is clear that removing or at least reducing
all the barriers analysed toward more rapid solar
power development requires a considerable effort
and time. Therefore, it is imperative to start from
the most important barriers, which are the fol-
lowing: grid capacity and integration into elec-
tricity distribution grids; spatial planning and/or
zoning rules; permitting, licensing, and approv-
al procedures; changing and/or unclear policies;
grid usage fees and their regulation; low electric-
ity price and/or cost of other sources of electric-
ity. It is worth observing that none of the infor-
mation, awareness, and social barriers were rated
among the most important.

It is necessary to note that overcoming
the most important barrier, grid capacity and
integration into electricity distribution grids, re-
quires not only time and effort, but also financial
resources. The elimination of this barrier is also
influenced by the presence of other barriers. For
example, the challenges of the global supply chain
can have a significant impact. Some barriers can-
not be overcome by the efforts of Lithuania alone.
Among these, we can mention the price of elec-
tricity, which depends heavily on changes in fuel

markets. Overcoming other barriers, such as poli-
cy and regulation, may require the involvement of
many groups of stakeholders.

However, many barriers identified as the most
important, such as spatial planning and/or zoning
rules, permitting, licensing, and approval proce-
dures, changing and/or unclear policies, and grid
usage fees and their regulation can be overcome
through local efforts.

CONCLUSIONS

Even though the share of energy from renewable
sources in the total amount of energy consumed
is growing, this growth is not sufficient to be-
come independent from fossil fuels. The share of
solar-photovoltaic energy among the electricity
produced in Lithuania is still very small, although
this type of energy production is attractive to
prosumers due to its simple deployment. One of
the reasons for the slower than desired develop-
ment of solar-photovoltaic energy in Lithuania
is the barriers that must be eliminated or at least
reduced.

A comprehensive literature review made it
possible to compile a list of barriers relevant to
more rapid solar-photovoltaic energy develop-
ment and divide them into five groups: econom-
ic and financial (high up-front investments, fi-
nance and economics of the project, financing of
solar-photovoltaic projects, electricity price and
cost of other sources of electricity); policy and
regulation (government subsidies and incen-
tives, a policy of supporting other energy sourc-
es, changing and unclear content of the policies,
lack of communication among stakeholders and
involvement in the development of energy poli-
cy); institutional and administrative (procedures
of issuing permission, licence and approval, rules
of spatial planning and zoning); information,
awareness and social barriers (perception and
acceptance of technologies, lack of skilled labour,
shortcomings in management and lack of prop-
er business skills, shortcomings in informing
and lack of public and institutional awareness);
technological (grid capacity and possibilities
to integrate the growing number of solar-pho-
tovoltaic projects, efficiency and reliability of
the solar-photovoltaic project). The first stage of
the empirical research confirmed the relevance
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of the singled-out barriers for Lithuania. After
this research stage, the group of policy and regu-
lation barriers was complemented by the barrier
of limiting and not fully adopted policies.

The research conducted suggests that most
of the barriers are very or moderately important
to more rapid solar-photovoltaic development,
but the barriers of four groups (economic and fi-
nancial; policy and regulation; institutional and
administrative, technological) were rated among
the most important. Two barriers each from
the institutional/administrative and technolog-
ical barrier groups were classified as the most
important. The barrier of a grid capacity and in-
tegration into electricity distribution grids was
rated 6.51, spatial planning and/or zoning rules
5.65, permitting, licensing and approval proce-
dures 5.57, and grid usage fee and their regula-
tion 4.93.

Thebarriers arising from the grid situation may
be solved through a network upgrade and rein-
forcement, a transformation toward a smart grid,
and a faster development of new energy storage
systems. It is worth mentioning that transparent
and easily accessible information on the possible
grid connection points and further development
of the grid would significantly improve the level
of information. Preparation and approval of spa-
tial development plans that clearly identify the ar-
eas of potential location of solar-photovoltaic
projects and public disclosure of the plans would
contribute to more rapid solar-photovoltaic ener-
gy development. In addition, analysis of adminis-
trative processes and their optimisation seeking
to solve the most critical and time-consuming is-
sues making them easier and faster to overcome
would significantly lessen the institutional and
administrative burden.

The study can be replicated in other coun-
tries, which also aim to facilitate more rapid so-
lar-photovoltaics development. It would also be
valuable to conduct a comparative analysis that
could reveal the scope of similarities among dif-
ferent countries. This would enable synergies to
be exploited in similar problem areas. It would
also be worth considering the possibility of de-
veloping and adopting pan-European solutions.
The conducted study is valuable on both nation-
al and municipal levels. The results of the study
provide important information for measures of

state policy needed to reduce the existing bar-
riers. This would help to accelerate the achieve-
ment of renewable energy development goals
and reduce dependence on fossil fuels. How-
ever, in order to achieve the objectives set by
the state, municipalities also need to be involved
as they are responsible for important issues such
as the territorial planning and related activities.
Decisions at both levels, national and municipal,
will create the conditions to attract new invest-
ment in innovation and high-tech activities.

Received 30 May 2022
Accepted 14 November 2022

References

1. Viedoji jstaiga Lietuvos energetikos agentira.
Aktuali AEI statistika. 2022. https://www.ena.lt/.

2. Ministry of Energy of the Republic of Lithuania.
Zalia $viesa 7aliajai energetikai. Proverzio paketas.
2022. https://enmin.lrv.lt/.

3. Das A, Jani H. K., Nagababu G., Kachhwaha S. S.
A comprehensive review of wind-solar hybrid
energy policies in India: Barriers and Recom-
mendations. Renewable Energy Focus. 2020.
Vol. 35. No. December. P. 108-121. doi: 10.1016/j.
ref.2020.09.004.

4. Statistics Lithuania. Total gross electricity produc-
tion from renewables. Rodikliy duomeny bazé.
2020. https://osp.stat.gov.lt/statistiniu-rodikliu-
analize?hash=e69dc4ad-15d0-4d55-a261-
96b455a7a20b#/.

5. Mateo C,, Frias P, Cossent R., Sonvilla P, Barth B.
Overcoming the barriers that hamper a large-
scale integration of solar photovoltaic power
generation in European distribution grids. Solar
Energy. 2017. Vol. 153. P. 574-583. doi: 10.1016/j.
solener.2017.06.008.

6. Xue Y, Lindkvist C. M., Temeljotov-Salaj A. Bar-
riers and potential solutions to the diffusion of
solar photovoltaics from the public-private-peo-
ple partnership perspective — Case study of Nor-
way. Renewable and Sustainable Energy Reviews.
2021. Vol. 137. No. February 2020. doi: 10.1016/j.
rser.2020.110636.

7. Horvath D., Szabo R. Z. Evolution of photovoltaic
business models: Overcoming the main barriers
of distributed energy deployment. Renewable and



76

Ausra PaZéraité, Dainius Brandisauskas

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sustainable Energy Reviews. 2018. Vol. 90. No.
July. P. 623-635. doi: 10.1016/j.rser.2018.03.101.

Asante D., Ampah J. D, Afrane S., Adjei-Darko P,
Asante B., Fosu E., Dankwah D. A., Amoh P. O.
Prioritizing strategies to eliminate barriers to
renewable energy adoption and development
in Ghana: A CRITIC-fuzzy TOPSIS approach.
Renewable Energy. 2022. Vol. 195. P. 47-65. doi:
10.1016/j.renene.2022.06.040.

Yana S., Nizar M., Irhamni, Mulyati D. Biomass
waste as a renewable energy in developing bio-
based economies in Indonesia: A review. Renewa-
ble and Sustainable Energy Reviews. 2022. Vol. 160.
No. 5. P. 112268. doi: 10.1016/j.rser.2022.112268.

Pollack S. What, Exactly, Is Business Develop-
ment? 2012. www.forbes.com.

Sorensen H. E. Business Development. A mar-
ket-oriented perspective. West Sussex: John Wiley
& Sons Ltd, 2012.

Burgers J. H., Van Den Bosch E A. ], Volber-
da H. W. Why New Business Development Pro-
jects Fail: Coping with the Differences of Tech-
nological versus Market Knowledge. Long Range
Planning. 2008. Vol. 41. No. 1. P. 55-73. doi:
10.1016/j.1rp.2007.10.003.

McAfee R., Mialon H. M., Williams M. A. What
Is a Barrier to Entry? American Economic Associa-
tion. 2004. https://www.aeaweb.org/.

Carlton D. W. Barriers to entry. National bureau of
economic research. 2005. https://www.nber.org/.

Olabi A. G., Abdelkareem M. A. Renewable en-
ergy and climate change. Renewable and Sustain-
able Energy Reviews. 2022. Vol. 158. No. January.
P. 112111. doi: 10.1016/j.rser.2022.112111.

Editorial. READy: Renewable Energy Action on
Deployment. READy Renewable Energy Action
Deployment. 2012. P. xiii—xxx. doi: 10.1016/b978-
0-12-405519-3.09005-8.

Karakaya E., Sriwannawit P. Barriers to the adop-
tion of photovoltaic systems: The state of the art.
Renewable and Sustainable Energy Reviews. 2015.
Vol. 49. P. 60-66. doi: 10.1016/j.rser.2015.04.058.

Oryani B., Koo Y., Rezania S., Shafiee A. Barriers to
renewable energy technologies penetration: Per-
spective in Iran. Renewable Energy. 2021. Vol. 174.
P. 971-983. doi: 10.1016/j.renene.2021.04.052.

Kim C. A review of the deployment programs,
impact, and barriers of renewable energy policies

20.

21.

22.

23.

24.

25.

26.

27.

28.

in Korea. Renewable and Sustainable Energy Re-
views. 2021. Vol. 144. No. January. P. 110870. doi:
10.1016/j.rser.2021.110870.

Solangi Y. A., Longsheng C., Shah S. A. A. As-
sessing and overcoming the renewable energy
barriers for sustainable development in Pakistan:
An integrated AHP and fuzzy TOPSIS approach.
Renewable Energy. 2021. Vol. 173. P. 209-222. doi:
10.1016/j.renene.2021.03.141.

Abboushi N., Alsamamra H. Achievements
and barriers of renewable energy in Pales-
tine: Highlighting Oslo Agreement as a barrier
for exploiting RE resources. Renewable Ener-
gy. 2021. Vol. 177. P. 369-386. doi: 10.1016/].
renene.2021.05.114.

Gottschamer L., Zhang Q. The dynamics of polit-
ical power: The socio-technical transition of Cali-
fornia electricity system to renewable energy. En-
ergy Research & Social Science. 2020. Vol. 70. No.
June. P. 101618. doi: 10.1016/j.erss.2020.101618.

Njoh A. J. A systematic review of environmental
determinants of renewable energy performance
in Ethiopia: A PESTECH analysis. Renewable and
Sustainable Energy Reviews. 2021. Vol. 147. No.
May. P. 111243. doi: 10.1016/j.rser.2021.111243.

Pathak S. K., Sharma V., Chougule S. S., Goel V.
Prioritization of barriers to the development of
renewable energy technologies in India using
integrated Modified Delphi and AHP method.
Sustainable Energy Technologies and Assessments.
2022. Vol. 50. No. May 2021. P. 101818. doi:
10.1016/j.seta.2021.101818.

Sweidan O. D. The geopolitical risk effect on
the US renewable energy deployment. Journal of
Cleaner Production. 2021. Vol. 293. No. June 2020.
P. 126189. doi: 10.1016/j.jclepro.2021.126189.

Grohnheit E. P, Ole B., Mortensen G. Competi-
tion in the market for space heating. District heat-
ing as the infrastructure for competition among
fuels and technologies. Energy Policy. 2003.
Vol. 31(9). P. 817-826.

Laldjebaev M., Isaev R., Saukhimov A. Renewable
energy in Central Asia: An overview of potentials,
deployment, outlook, and barriers. Energy Re-
ports. 2021. Vol. 7. P. 3125-3136. doi: 10.1016/j.
egyr.2021.05.014.

Ziaei S. M. The impacts of household social
benefits, public expenditure on labour markets,
and household financial assets on the renewable



Assessment of the barriers towards more rapid development of solar power: the case of Lithuania 77

29.

30.

31.

32.

33.

34.

35.

36.

energy sector. Renewable Energy. 2022. Vol. 181.
P. 51-58. doi: 10.1016/j.renene.2021.09.017.

Pazéraité A., Genys D., Grigaliinaité V., Re-
poviené R., Rackauskas M. Waste-to-energy user
and stakeholders report. Kaunas: Twin-Peaks
(Twinning for Promoting Excellence, Ability and
Knowledge to develop advanced waste gasifica-
tion Solutions), 2022.

Lekavicius V., Murauskaité L., Pazéraité A., Strei-
mikiené D. Energijos nepritekliaus stebésena ir
maZinimas: Lietuvos atvejis. Kaunas: Lietuvos
energetikos institutas, 2021.

Madurai Elavarasan R., Afridhis S., Vijayaragha-
van R. R., Subramaniam U., Nurunnabi M. SWOT
analysis: A framework for comprehensive evalua-
tion of drivers and barriers for renewable energy
development in significant countries. Energy Re-
ports. 2020. Vol. 6. P. 1838-1864 doi: 10.1016/j.
egyr.2020.07.007.

Petrovic S. N., Karlsson K. B. Danish heat at-
las as a support tool for energy system models.
Energy Conversion Management. 2014. Vol. 87.
No. 2014. P. 1063-1076 doi: 10.1016/j.encon-
man.2014.04.084.

Flyvbjerg B. Five misunderstandings about case-
study research. Qualitative Inquiry. 2006. Vol. 12.
No. 2. P. 219-245. doi: 10.1177/107780040528
4363.

Baskarada S., Koronios A. A philosophical dis-
cussion of qualitative, quantitative, and mixed
methods research in social science. Qualitative
Research Journal. 2018. Vol. 18. No. 1. P. 2-21. doi:
10.1108/QRJ-D-17-00042.

Sandberg E., Sneum D. M., Tremborg E. Frame-
work conditions for Nordic district heating — Sim-
ilarities and differences, and why Norway sticks
out. Energy. 2018. Vol. 149. P. 105-119. doi:
10.1016/j.energy.2018.01.148.

Patari S., Sinkkonen K. Energy Service Compa-
nies and Energy Performance Contracting: Is
there a need to renew the business model? In-

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

sights from a Delphi study. Journal of Cleaner Pro-
duction. 2014. doi: 10.1016/j.jclepro.2013.10.017.

Tidikis R. Socialiniy moksly tyrimy metodologija.
Lietuvos teisés universitetas, 2003.

Grisham T. The Delphi technique: a method for
testing complex and multifaceted topics. Inter-
national Journal of Managing Projects in Busi-
ness. 2009. Vol. 2. P. 112-130. doi: 10.1108/
17538370910930545.

Libby R., Blashfield R. K. Performance of a com-
posite as a function of the number of judges. Or-
ganizational Behavior and Human Performance.
1978. doi: 10.1016/0030-5073(78)90044-2.

Creswell J. W. Research Design: Qualitative, Quan-
titative and Mixed Methods Approaches. Universi-
ty of Pennsylvania: Sage Publications, 2009.

Choi]. Y, Lee J. H,, Sohn S. Y. Impact analysis for
national R&D funding in science and technology
using quantification method II. Research Policy.
2009. Vol. 38. No. 10. P. 1534-1544. doi: 10.1016/j.
respol.2009.09.005.

ALLEA. Europos elgesio kodeksas moksliniy tyri-
my etikos klausimais. Vokietija / Lietuva. 2018.
P.21.

Krippendorft K. Content Analysis. University of
Pennsylvania: Sage Publications, 2004.

Zikiené A., Morkunas M., Volkov A., Balezen-
tis T., Streimikiene D., Siksnelyte-Butkiene I.
Sustainable Energy Development and Climate
Change Mitigation at the Local Level through
the Lens of Renewable Energy: Evidence from
Lithuanian Case Study. Energies. 2022. Vol. 15.
No. 3. doi: 10.3390/en15030980.

IRENA. Data & Statistics. 2022. https://irena.org/
Statistics.

Ministry of Energy of the Republic of Lithuania.
Gaminanciy vartotojy reglamentavimo ir elektros
tinkly mokesc¢iy bei jy nustatymo principy verti-
nimas. Elektra. 2021. https://enmin.Irv.lt/.



78 Ausra PaZéraité, Dainius Brandisauskas

Ausra PazZéraité, Dainius BrandiSauskas

KLIUCIU, TRUKDANCIU SPARTESNEI
SAULES ENERGIJOS PLETRAI, VERTINIMAS
REMIANTIS LIETUVOS PAVYZDZIU

Santrauka

Daugelis pasaulio $aliy skiria i§skirtinj démesj atsi-
naujinanciy itekliy energijos plétrai. Tac¢iau dedamy
pastangy vis dar nepakanka norimam plétros tempui
uztikrinti. Be to, nepriklausomybé nuo iskastinio kuro
yra kaip niekada svarbi karo Ukrainoje kontekste.
Saulés fotovoltinés energijos gamybos sprendimai dél
salyginai paprasto diegimo yra ypa¢ patrauklas sie-
kiant kuo didesnio plétros masto. Taciau norint, kad
jsitraukty didelis gaminanciy vartotojy skaicius, ba-
tina dar labiau sumazinti tokig veiklg apsunkinancius
barjerus. Nors atsinaujinanciy iStekliy energijos plét-
ros temai tyréjai skiria gana daug démesio, vis délto
saulés energijos tematika $io démesio stokoja. Be to,
pazymima, kad plétrg apsunkinanciy barjery tyrimus
verta sieti su konkrecios $alies situacija. Todél $iame
straipsnyje pristatomo tyrimo tikslas yra nustatyti pa-

grindinius saulés fotovoltinés energijos gamybos plét-

ra apsunkinancius barjerus, kad buty galima paspar-
tinti $ios energijos gamybos plétra Lietuvoje.

Siekiant minéto tikslo atlikta literatiros apzval-
ga, kuri leido i$skirti penkias plétra apsunkinandiy
barjery grupes: ekonominiy ir finansiniy; politiniy
sprendimy ir reguliavimo; instituciniy ir administra-
ciniy; informavimo, Zinomumo ir socialiniy bei tech-
nologiniy. Kiekvienai grupei priskirti Lietuvos atvejui
budingi barjerai ir atliktas barjery vertinimas nusta-
tant jy svarba spartesnei saulés fotovoltinés energijos
jveiklinimo plétrai. Tyrimo metu gauti rezultatai leido
isskirti Lietuvai budingus pagrindinius ir svarbiausius
barjerus - tinklo pajégumai ir integravimas i elektros
skirstomuosius tinklus; teritorijy planavimo ir (ar) zo-
navimo taisyklés; leidimy i$davimo, licencijavimo ir
patvirtinimo proceduros; besikei¢ianti ir (ar) neaiski
reguliaciné aplinka, politiniai sprendimai; mokéjimai
uz naudojimasi tinklu ir jy reguliavimas bei elektros
energijos kaina ir (ar) kity elektros energijos $altiniy
kaina - ir pateikti praktines jy neutralizavimo ar bent
jau sumazinimo jzvalgas.

Raktazodziai: atsinaujinanti energija, saulés ener-

gija, saulés fotovoltiné energija, barjeras, vertinimas



