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Abstract

Albania is a country with a great potential for solar energy due to its geographical location and favorable climate conditions.
Albania's high levels of sunlight offer a chance for the nation to use PV technology to harness solar energy. Currently, the total
installed capacity of solar energy in Albania is around 70 MW, which represents only a small fraction of the country's potential.
Most of the existing solar power plants in Albania are small-scale installations, with a capacity of less than & MW. This paper
will focus on the use of photovoltaic (PV) technology in Albania as a potential solution to the energy crisis that the country
currently faces. Albania, like many other countries, relies heavily on imported fossil fuels for its energy needs. Due to this
dependence, the country's economic growth and development are severely damaged by the oil crisis. In addition to lowering
Albania's reliance on fossil fuels, the deployment of PV technology can help the country develop a sustainable and ecologically
friendly energy system. The adoption of PV technology can also foster economic expansion and generate new job possibilities.
The future of PV technology in Albania looks promising, as the country continues to implement policies and incentives to
encourage investment in renewable energy sources. However, there are a number of obstacles to the adoption of PV
technology in Albania, including poor infrastructure, a lack of funding, and low technical know-how. Participation from both, the
public and business sectors as well as international organizations will be necessary to address these difficulties. The use of PV
technology in Albania presents a good opportunity to address the country's energy crisis and transition towards a sustainable
energy system. With proper investment and support, Albania can become a leader in solar energy in the region, creating a
positive impact on the environment and the economy.

Keywords: photovoltaic (PV) technology, energy crisis, favorable conditions, sustainable energy

1. Introduction

Albania has been facing an energy crisis for several years due to its heavy reliance on hydropower, which accounts for
over 90% of its electricity production. The country's energy sector has been hit by prolonged droughts in recent years,
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resulting in a severe reduction in hydropower! generation capacity. This has led to frequent power outages, which have
had a significant impact on the country's economy and daily life.

Albania's energy crisis has been compounded by several factors, including its outdated energy infrastructure,
inadequate investment in energy projects, and a lack of diversification in energy sources. The country's aging
transmission and distribution systems have also contributed to the problem, as they are unable to cope with the
fluctuating supply and demand of electricity. In an effort to address the energy crisis, the Albanian government has taken
several measures, such as investing in renewable energy sources, including solar and wind power, and upgrading the
country's energy infrastructure.

The government has also signed agreements with neighboring countries to import electricity during times of
shortage. Despite these efforts, the energy crisis in Albania remains a significant challenge, and there is a need for
continued investment and development of alternative energy sources? to address the country's energy needs and reduce
its dependence on hydropower. Albania gets about 2100-2700 hours of sunshine in a year so it has a great potential for
solar energy (figure 1).
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1 Albania, June 2022: The price of electricity is 0.108 U.S. Dollar per kWh for households and 0.119 U.S. Dollar for businesses which
includes all components of the electricity bill such as the cost of power, distribution and taxes.
2 Albania is one of the few countries around the world that are 100 percent reliant on renewable energy
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Figure 1. Solar resource maps of Albania

Solar energy is easily accessible since most energy comes directly or indirectly from the sun. It could be used for heating
and lighting homes, commercial, and industrial buildings. Photovoltaic (PV) technology is a method of generating
electrical power by converting solar radiation into direct current electricity using semiconducting materials. PV systems
consist of multiple PV modules, which are interconnected and mounted on a supporting structure. The electricity
generated by the PV modules can be used immediately or stored in batteries for later use. PV technology is a promising
alternative to traditional fossil fuel-based energy sources, as it is renewable environmentally friendly, and has the
potential to be cost-effective over the long term.

The Albanian government has set ambitious targets for the development of renewable energy sources, including
solar energy and has implemented a number of measures to encourage investment in solar energy, including feed-in
tariffs, tax incentives, and streamlined administrative procedures for project development. The National Renewable
Energy Action Plan (NREAP) aims to increase the share of renewable energy in the country's energy. The Albanian
Power Corporation (KESH) is the main operator of the country's electricity system, and it has been investing in the
development of solar energy projects in recent years. Private investors have also shown interest in developing large-
scale solar power plants in Albania, attracted by the country's favorable conditions and government support.

2. Methodology

The objective of this study is to evaluate the potential of photovoltaic (PV) technology as a viable and sustainable solution
to the energy crisis in Albania. The study aims to assess the technical and economic feasibility of implementing PV
systems in Albania, analyze the potential environmental benefits, and explore the social acceptance and cultural factors
that may influence the adoption of PV technology. By conducting this evaluation, the study seeks to provide valuable
insights and recommendations for policymakers, energy companies, and other stakeholders to promote the effective
utilization of PV technology as a means to address the energy crisis and contribute to a more sustainable energy future in
Albania.

To see the efficiency of photovoltaic systems, we examined the on-grid system. The cost of an on-grid solar
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system is lower than other types of solar systems because there are no batteries. It also generates the highest amount of
energy compared to other types of solar systems. We have made an energetic comparison. We have referred to the
monthly consumption of 979:41kW, from which it appears that the annual consumption of electricity is approximately
8656:92kW. For a year PV produce 13833 kW of electricity. Thus we have about 5000 kW more to use for a year. For
one year we are obliged to pay about 120 thousand ALL. For about 8 years, we will have to spend approximately 10
million ALL as much as the cost of the panels of the on-grid system. Approximately 8 years we take out the investment
made. Since the warranty of the panels is 15 years, for 7 years we use them for free, so for 7 years we have exactly 96
831 kW of free electricity.

3. Literature Review
3.1 PV Technology and Energy Crises

PV (photovoltaic) technology, also known as solar energy, has emerged as a promising solution to address the ongoing
energy crises around the world. With the depletion of fossil fuel reserves, the rising costs of energy production, and the
growing concerns about environmental pollution and climate change, PV technology offers a sustainable and renewable
alternative. PV technology harnesses the power of sunlight and converts it into electricity using solar panels. These
panels contain photovoltaic cells that generate an electric current when exposed to sunlight.

The adoption of PV technology has seen significant growth in recent years due to several factors. First,
advancements in technology have led to improved efficiency and reduced costs of solar panels, making them more
accessible to a wider range of consumers. Additionally, governments and organizations worldwide have implemented
supportive policies and incentives to encourage the deployment of solar energy systems.

The benefits of PV technology are manifold. Solar energy is a clean and renewable source of power, producing
zero greenhouse gas emissions during operation. It reduces dependence on fossil fuels and enhances energy security.

3.2 Case Studies on PV Implementation

These case studies demonstrate the successful implementation of PV technology in different contexts. They showcase
the importance of supportive policies, incentives, and innovative business models in driving the widespread adoption of
solar energy and overcoming barriers to entry. Two case studies that highlight the successful implementation of PV
technology:

Germany's Energiewende, meaning "energy transition," is a notable case study in the widespread implementation
of PV technology. Large-scale solar farms were constructed, and rooftop solar installations became commonplace. The
country's commitment to renewable energy and PV technology allowed it to become a global leader in solar energy
production.

Solar City's Solar Leasing Model in the United States, part of Tesla, implemented an innovative business model to
drive the adoption of solar energy in the United States. The company introduced a solar leasing program that allowed
homeowners to install solar panels with little to no upfront costs. Solar City's innovative solar leasing model contributed to
the rapid growth of the residential solar market in the United States and influenced similar programs implemented by
other solar companies.

3.3 PV Technology in Albania
3.3.1 Solar Resource Potential

Albania has a favorable solar resource potential, making it suitable for the implementation of solar PV technology. Some
key points regarding the solar resource potential in Albania are:

Solar Irradiation Levels: Albania receives a substantial amount of solar irradiation due to its geographical location
in the Balkan Peninsula. Albania enjoys a high number of sunny days, contributing to a reliable solar resource. The
average annual sunshine duration in the country ranges from 2,200 to 2,800 hours, depending on the location. This
extended duration of sunlight provides a consistent solar resource, which is essential for the efficient operation of PV
systems.

The solar energy density in Albania is relatively high, particularly in the southern regions. Solar energy density
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refers to the amount of solar energy that reaches a specific area over a given time period. The high solar energy density
in Albania translates to a greater potential for electricity generation from solar PV systems. Albania's latitude, which falls
within the range of 41° to 42° , North positions the country in a favorable zone for solar energy generation. The climate in
Albania is Mediterranean, characterized by hot summers and mild winters, providing optimal conditions for solar energy
capture throughout the year. Harnessing the solar resource potential in Albania through the implementation of solar PV
technology can help the country tap into a clean and sustainable energy source. The abundant sunlight and favorable
climatic conditions provide a solid foundation for the efficient and effective generation of solar energy.

332 Current Energy Situation in Albania

The current energy situation in Albania is characterized by a mix of energy sources, with a significant reliance on
hydropower and a growing focus on diversifying the energy mix. Historically, hydropower has been the primary source of
electricity generation in Albania. The country is endowed with numerous rivers and mountainous terrain, providing ample
opportunities for hydropower development. Hydropower plants account for a substantial portion of the country's electricity
generation capacity. Albania has been reliant on energy imports to meet its energy demands. In the past, the country has
imported electricity from neighboring countries to supplement its domestic generation capacity, particularly during periods
of peak demand. Energy imports have contributed to energy security concerns and dependence on external sources.

Albania is making efforts to diversify its energy mix and reduce dependence on hydropower and energy imports.
The government has been implementing policies and initiatives to promote renewable energy sources, including solar,
wind, and biomass. This shift towards diversification aims to enhance energy security, reduce greenhouse gas emissions,
and promote sustainable development. Albania has untapped potential for renewable energy development, including
solar and wind energy. The government has introduced supportive policies and incentives to encourage investments in
renewable energy projects. These efforts aim to increase the share of renewable energy in the overall energy mix and
reduce dependence on fossil fuels.

Albania faces challenges in its energy sector. These include the need for infrastructure modernization, improving
energy efficiency, and attracting investments in renewable energy projects. Albania has been undergoing energy sector
reforms to improve efficiency, attract private investments, and ensure a competitive and transparent energy market.
These reforms aim to create a favorable environment for renewable energy investments and promote a sustainable and
reliable energy sector.

3.3.3 Policies and Incentives

Albania has implemented several policies and incentives to promote renewable energy, including solar PV, and attract
investments in the sector. These policies aim to create a favorable environment for the development and deployment of
renewable energy projects. The Albanian government has established feed-in tariff schemes to incentivize renewable
energy generation, including solar PV. Feed-in tariffs provide fixed, long-term electricity purchase prices for renewable
energy producers. This mechanism guarantees a stable and attractive return on investment for renewable energy
projects, encouraging the development of solar PV installations. The government facilitates the signing of power
purchase agreements between renewable energy producers and electricity distribution companies. PPAs ensure a
predetermined price for the electricity generated from renewable sources, providing revenue certainty for project
developers. This mechanism supports the bankability of solar PV projects and encourages private investment.

Net metering regulations enable electricity consumers with solar PV systems to offset their energy consumption with the
electricity they generate. Excess electricity fed back into the grid is credited against future electricity consumption. Net
metering encourages the adoption of rooftop solar PV systems by residential, commercial, and industrial consumers, as it
offers financial savings and promotes self-consumption of renewable energy. The Albanian Energy Regulatory Entity
(ERE) has established a green certificate system. Renewable energy producers, including solar PV projects, are eligible
to receive green certificates for each megawatt-hour of electricity generated from renewable sources. These certificates
can be sold in the market to obligated electricity suppliers, providing an additional revenue stream for renewable energy
projects. The government provides tax incentives to support renewable energy investments, including solar PV. These
incentives may include tax exemptions, reduced tax rates, or tax credits for equipment purchases, installation, and
operation of renewable energy systems.
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3.34 PV Installations and Projects in Albania

Albania has witnessed an increase in PV installations and projects in recent years as the country seeks to diversify its
energy mix and promote renewable energy sources. Some notable PV installations and projects in Albania are:

Spitalle Solar Park is one of the largest solar installations in Albania. Located in the Durres region, the park has a
capacity of 140 MW and covers an area of approximately 193 hectares. It consists of thousands of solar panels and
contributes significantly to the country's renewable energy capacity.

Akerni PV Plant, situated near Fier, is another prominent solar project in Albania. With a capacity of 100 MW, it
comprises a large number of solar panels and contributes to the renewable energy generation in the country. The project
helps diversify the energy mix and reduce dependence on fossil fuel-based electricity generation.

Vlora PV Power Plant is a significant solar project located in the Vlora region. With a planned capacity of 140 MW,
it aims to harness the abundant solar resource potential in the area. The project is expected to contribute to the
renewable energy goals of Albania and enhance the country's energy security.

Project “Karavasta Solar Power Plant (SPP)”, a 140 MWp SPP located in the municipality of Fier in Albania (the
"Project"). The Project adopted on 15 Nov 2022 will contribute to climate mitigation by meaningfully increasing the share
of solar power generation in Albania and will promote further private participation in the sector dominated by public hydro
power assets and imported energy.

Project "Sun Edison Albania": This project was implemented by the American company "Sun Edison" and
consisted of the installation of a 1 MW photovoltaic power plant in the city of Elbasan. The project was completed in 2014
and was funded by private investment. It consisted of 4,000 solar panels and was expected to generate enough electricity
to power more than 700 households in the area.

Project "Fier Solar Park": This project was implemented by the Albanian company "Energji Ashta" and consisted of
the installation of a 2 MW photovoltaic power plant in the city of Fier. The project was completed in 2015 and was funded
by private investment. It consisted of 7,500 solar panels and was expected to generate enough electricity to power more
than 1,000 households in the area.

These successful projects demonstrate the potential for photovoltaic technology in Albania and the benefits it can
bring to the country, including the development of a sustainable energy industry, job creation, and reduced greenhouse
gas emissions. Albania currently subsidizes large-scale PV through a series of tenders. It also supports rooftop PV
through a net-metering scheme. According to the latest statistics from the International Renewable Energy Agency
(IRENA), the country's cumulative installed PV capacity stood at just 22 MW at the end of 2021.

Solar PV in Europe has a capacity factor of 30%. By 2050, 35% of total demand will come from Solar. All other
renewable sources remain at 2015 capacities in 2050. Both wind and solar remain variable sources of energy. Albania's
National Renewable Energy Action Plan (NREAP) sets forth renewable energy targets till 2020 and in going forward, the
NREAP will be superseded by the National Energy and Climate Plan (NECP), which is still to be developed and will set
out renewable energy targets to 2030 (figure 2).
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Figure 2. Renewable energy targets
3.35 Technical Considerations

When considering the implementation of PV (photovoltaic) technology in Albania, several technical factors should be
taken into account. These considerations ensure the efficient and effective deployment of PV systems.

Conducting a comprehensive solar resource assessment is essential to determine the solar irradiation levels and
potential of specific locations in Albania. This assessment helps identify areas with high solar energy availability, ensuring
optimal placement of PV installations.

Proper system sizing ensures that the PV installation meets the electricity demand requirements. Factors such as
the expected energy consumption, available roof or ground space, and solar irradiation levels should be considered when
determining the size and capacity of the PV system.

Choosing high-quality PV modules, inverters, and balance of system components is important for system
performance and durability. Selecting reliable and certified equipment from reputable manufacturers helps ensure the
long-term effectiveness of the PV system.

Planning for grid connection is essential when integrating PV systems into the existing.

3.36 Advantages of Photovoltaic Technology

One of the most significant advantages of photovoltaic technology is that it is a renewable energy source (fig.2), which
means it can be replenished indefinitely without being depleted. Unlike fossil fuels, which are finite and contribute to
greenhouse gas emissions, solar energy? is abundant and has minimal environmental impact.

While the upfront cost of installing a photovoltaic system can be high, it has the potential to be cost-effective in the
long term. Once a system is installed, the cost of producing electricity is relatively low, as there are no fuel costs and
minimal maintenance expenses. In addition, some governments offer incentives, such as tax credits and rebates, to
encourage the adoption of solar energy.

PV systems require minimal maintenance, as they have no moving parts and are designed to last for many years.
Routine cleaning and inspection of the system can help to maximize its efficiency, but beyond that, there are few
maintenance requirements.

PV technology is a clean and sustainable energy source that produces no emissions or pollutants during operation.
Unlike fossil fuels, solar energy does not contribute to air or water pollution, and it has minimal impact on natural habitats
and ecosystems. This makes it an environmentally friendly alternative to traditional energy sources.

3 There is a large potential of solar energy in Albania. Solar radiation is 1.7-2 times higher than in Germany.
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3.37 Policy Recommendations

When formulating policy recommendations, it is important to consider the specific context and goals of the subject matter.
However, here are some general policy recommendations that could be applicable in the context of PV technology and
energy in Albania. Set ambitious renewable energy targets that include specific goals for solar PV installations. Clear and
measurable targets provide a framework for planning and investment in the sector, driving the transition towards a
sustainable energy system. Consistent and predictable policies, such as feed-in tariffs and power purchase agreements,
provide investors with confidence and encourage long-term investments in solar PV projects.

Simplify and streamline the permitting and licensing processes for PV installations. Clear guidelines, standardized
procedures, and reduced bureaucracy can accelerate project implementation and attract more investments in the sector.
Provide financial incentives and support mechanisms to make PV technology more accessible and financially viable. This
can include tax credits, grants, low-interest loans, and subsidies for equipment purchase, installation, and operation of
solar PV systems. Allocate funds for research and development in solar PV technology. Supporting research initiatives
can drive innovation, improve efficiency, and reduce costs associated with PV installations, making them more affordable
and competitive.

Invest in grid infrastructure development to support the integration of PV systems into the electricity grid.
Upgrading and expanding the grid capacity, improving transmission and distribution networks, and implementing smart
grid technologies can facilitate the smooth integration of solar PV into the energy system. Foster collaboration and
partnerships between government entities, private sector stakeholders, research institutions, and international
organizations. This collaboration can facilitate knowledge sharing, technology transfer, and joint initiatives to drive the
growth of PV technology and address common challenges.

4. Results and Discussions
4.1 The benefits of utilizing photovoltaic technology

Any business that today pays 14 AllkWh for the energy it receives from the Electricity Distribution Operator can
significantly reduce its bill, if it were to use solar energy the reduction would generally be between 6-8 All*. This would be
reflected in @ much more economical energy bill. The return on investment takes 5-7 years. If the energy is provided for a
more economic price of 9.5 All, as defined for family consumers, the plants have a return on investment in a longer term,
but in the end they are feasible, considering that their life expectancy is more than 25 years. If we have a monthly
consumption of 979:41kW it corresponds to a price of 1000 All. If in one year we have consumed 8656: 92kWh with a
cost of 120,000 ALL we can make a comparison with the energy produced by the panels for one year. We start from
formula: Ee = AHrPH = 13833kW. The cost of the panels mounted in the on-grid system (figure 3) is 8600 Euros.
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Figure 3. On-grid Solar System Design & Installation

This cost corresponds to a value of 47.7 Euros every month for 15 years of warranty that they have these panels. These
panels have a 15-year warranty. In case we have to calculate the consumption and cost of energy for 15 years, launched
from the above calculations we have an expenditure of about 1 811 200 ALL .So, starting from the comparison of costs
with PV systems, we have about 800,000 ALL savings for 15 years. Let's make an energetic comparison. For one year
we consume about 8656:92kW electrical energy. For one year PV generate 13833kW of electricity. Thus we have about
5000kW more to use for one year.

For how many years do these panels cover the investment? To answer the above question, let's start from energy
consumption. For one year we are obliged to pay about 120,000 ALL. For in about 8 years we spent approximately 10
million ALL as much as the cost of it panels so approximately 8 years we take out the investment made. Given that the
warranty of the panels is 15 years and for 7 years we use them for free. Talking with the energy language, for 7 years we
have exactly 96 831 kW free electricity. The cost of an on-grid solar system? is lower than other types of solar systems
because there are no batteries.

It also generates the highest amount of power compared to other types of solar systems. The minimal maintenance
and reduction in monthly power bills ensure the customer gets an ROI of 25 — 30%. With these advantages, an on-grid
system is best suited for a customer with stable grid power and minimal power cuts. Other than homes, even educational
institutions, industrial units, commercial establishments install an on-grid system as the system can synchronize with
diesel generators to provide uninterrupted power.

The average efficiency of photovoltaic (PV) technology can vary depending on several factors such as the type of
PV cell technology, the quality of the PV module, and the operating conditions. Currently, the most commonly used PV
cell technology is crystalline silicon, which has an average efficiency of around 15-20%. There are other emerging PV cell
technologies that offer higher efficiencies such as thin-film PV cells, which can achieve efficiencies of up to 22%.

The efficiency of a PV module also depends on the quality of the manufacturing process and the materials used.
High-quality materials and manufacturing processes can result in higher efficiencies. In addition, the operating conditions
of a PV module can also affect its efficiency. The efficiency of a PV module decreases as the temperature of the module
increases, and the module is exposed to shading or low light conditions. The average efficiency of PV technology is
around 15-20%, but there are emerging technologies that offer higher efficiencies. The efficiency can also vary depending
on the quality of the manufacturing process, materials used, and operating conditions.

4.2 Strategies for Successful Implementation

Government support and policy development - One of the key strategies for successful implementation of photovoltaic
technology in Albania is government support and policy development. The Albanian government can play a crucial role in

5 An on-grid system is designed to first allow solar energy to be consumed by the customer. If the customer needs any excess power, it
is drawn from the grid. If the customer’s energy requirement is lower than power generated from the solar system, excess solar units are

exported to the grid.
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promoting the adoption of PV technology by offering financial incentives, such as tax credits and subsidies, to
homeowners and businesses that install PV systems. The government can also develop policies and regulations that
support the integration of PV systems into the national grid and encourage the development of a thriving solar industry in
the country.

Private sector investment - Private sector investment can also be an important driver of the adoption of PV
technology in Albania. Investors can finance the installation of PV systems and develop large-scale solar projects, which
can help to reduce the cost of solar energy and increase its availability. In addition, private sector investment can lead to
the development of a local solar industry, creating jobs and contributing to economic growth.

Education and awareness campaigns - Education and awareness campaigns can help to increase public
understanding of the benefits of PV technology and how it works. These campaigns can be targeted at homeowners,
businesses, and policymakers, and can include information about the cost savings associated with PV systems, their
environmental benefits, and how they can be integrated into the national grid.

Collaborative efforts between stakeholders - Successful implementation of PV technology in Albania will require
collaboration between stakeholders, including government, the private sector, and civil society. Collaboration can help to
identify common goals, develop shared strategies, and address barriers to implementation. Stakeholders can work
together to develop public-private partnerships, promote research and development, and create a supportive regulatory
environment for the adoption of PV technology.

4.3 The impact of climate change on Photovoltaic Technology

Climate change can have significant impacts on photovoltaic (PV) technology in Albania, as it can affect the availability of
sunlight and temperature, among other factors.

Albania has a favorable climate for solar energy production, with plenty of sunlight throughout the year. Climate
change can result in changes in weather patterns, which can potentially reduce the amount of sunlight available in some
regions or affect the quality of sunlight. This can result in reduced output from PV systems and can impact their
effectiveness.

Another significant impact of climate change in Albania is the increase in temperature. As the temperature rises,
the efficiency of PV systems decreases, and their output is reduced. This can potentially limit the effectiveness of PV
systems in some regions of Albania and can result in increased maintenance costs.

Extreme weather events such as heavy rainfall, flooding, and high winds can also damage PV systems, reducing
their effectiveness and increasing maintenance costs. These weather events may become more frequent and intense as
aresult of climate change, potentially affecting the lifespan of PV systems in Albania. Finally, water scarcity can also be a
challenge for PV systems in Albania. As water is needed for cleaning the modules to maintain their efficiency, water
scarcity can potentially limit the effectiveness of PV systems. Climate change can have significant impacts on
photovoltaic technology in Albania, highlighting the need for developing resilient and sustainable systems that can adapt
to changing climate conditions. It also underscores the importance of taking action to mitigate climate change and reduce
its impact on renewable energy systems.

5. Conclusion

In conclusion, the implementation of PV technology in Albania holds great potential for addressing the energy crises,
diversifying the energy mix, and promoting sustainable development. Albania has a significant solar resource potential
that can be harnessed to generate clean and renewable electricity. The country's current energy situation, policies, and
incentives create a favorable environment for the growth of PV installations and projects.

The technical feasibility of PV in Albania is supported by advancements in solar technology, suitable site
conditions, and grid integration capabilities. PV systems can be effectively deployed on rooftops and non-agricultural
lands, contributing to land use efficiency and minimizing environmental impact. However, careful consideration of
technical factors such as solar resource assessment, system sizing, equipment selection, and grid interconnection is
crucial to ensure the optimal performance of PV installations.

Economically, PV technology in Albania offers promising prospects. The declining costs of PV systems, coupled
with supportive policies and financial incentives, make solar energy an economically viable option. Furthermore, PV
installations can contribute to job creation, local investment, and energy independence, fostering economic growth and
resilience.
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From an environmental standpoint, PV technology in Albania presents significant benefits. By displacing fossil fuel-
based electricity generation, PV systems help reduce greenhouse gas emissions, improve air quality, conserve water
resources, and contribute to the country's renewable energy goals. While challenges such as land use, end-of-life
management, and grid integration need to be addressed, proper planning, monitoring, and mitigation measures can
ensure that the environmental impact of PV installations remains minimal.

In order to maximize the potential of PV technology in Albania, policy recommendations are essential. These
recommendations include setting renewable energy targets, ensuring policy stability, streamlining permitting processes,
providing financial incentives, supporting research and development, investing in capacity building, and fostering
collaborations. By implementing these policies, Albania can create a conductive environment for the widespread adoption
of PV technology, contributing to a sustainable and resilient energy sector.

References

Arthur d little, Emerging technologies in Solar PV: identifying and cultivating potential winners “Albania - Energy Strategy (2017-2030),
“https://www.h2oinitiative.org/wp-content/uploads/documents-public/Albania/USAID-2018-Albanian-Energy Strategy.pdf.

“Albania - PP EaCP,” 2020. [Online].https://ba.boell.org/sites/default/files/2021- 01/Position- paper.pdf

E. Franklin, Solar Photovoltaic (PV) System Components

IRENA, “Global Landscape of Renewable Energy Finance 2020,"https://www.irena.org/-/media/Files/IRENA/Agency/ Publication/2020/
Nov/IRENA_CPI_Global_finance_2020.pdf.

Kenu E. Sarah, A Review of Solar Photovoltaic Technologies, 2020, International Journal of Engineering and Technical Research V9(07)

MIE (2018c), Analysis of energy development scenarios in support of the National Energy Strategy of Albania, Ministry of Infrastructure
and Energy and USAID, Tirana.

P Hersch ,Basic Photovoltaic Principles and Methods

Sala, E. (2019), Energy resources and supply reliability in Albania:, https:/pubs.naruc. org/ pub.cfm?id=537B2ED3-2354-D714-51A2-
D9546F9DD404

Telugu Maddileti, (Pdf) Review on types of solar power systems, https:/www.researchgate.net/publicati on/337211837_re
view_on_types_of_solar_power_systems.

U. Albania, “Albania - The Country Program of Albania under the Global Solar Water Heating Market Transformation and Strengthening
Initiative,” 2018. [Online]. Available: https://www.al.undp.org/content/alba nia/en/home/ projects/albania---solar-water-heating/.

World Bank (2013), Climate change in Albania, www.worldbank.org/en/country/albania/brief/ climate-change-in-Albania (accessed
January 2020).

26




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


