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Abstract: This paper discusses sustainable renewable energy
policies. The method used in this paper is a descriptive method
that collects data from various sources literature studies and
previous research. The results of the literature review show that
the development of renewable energy in the European Union has
three clusters dividing the share of renewable energy and the
degree of dependency on energy imports based on the country. In
Pakistan, the government has been designing a renewable energy
policy since 2006 to supply sustainable energy to all consumers. In
Nigeria, the electricity crisis and the need to reduce greenhouse
gases spurred the development of renewable energy. Denmark has
moved to wind power sources by increasing the share of
renewable energy in the domestic electricity supply. The
government encourages local ownership in the renewable energy
sector, and many neighborhoods are connected to district heating
systems that use renewable energy such as biomass. Increased
investment in renewable energy technology will aid in addressing
global energy concerns and hastening the transition to a low-
carbon economy.

Abstrak: Tulisan ini membahas kebijakan energi terbarukan yang
berkelanjutan. Metode yang digunakan dalam penulisan ini
adalah metode deskriptif yang mengumpulkan data dari berbagai
sumber studi literatur dan penelitian terdahulu. Hasil tinjauan
pustaka menunjukkan bahwa pengembangan energi terbarukan
di Uni Eropa memiliki tiga klaster yang membagi pangsa energi
terbarukan dan tingkat ketergantungan impor energi berdasarkan
negaranya. Di Pakistan, pemerintah telah merancang kebijakan
energi terbarukan sejak tahun 2006 untuk memasok energi
berkelanjutan bagi seluruh konsumen. Di Nigeria, krisis listrik
dan kebutuhan untuk mengurangi gas rumah kaca mendorong
pengembangan energi terbarukan. Denmark telah beralih ke
sumber energi terbarukan tanaga angin untuk meningkatkan
pasokan listrik domestik. Pemerintah mendorong kepemilikan
lokal di sektor energi terbarukan, dan banyak lingkungan yang
terhubung dengan sistem pemanas distrik yang menggunakan
energi terbarukan seperti biomassa. Peningkatan investasi pada
teknologi energi terbarukan akan membantu mengatasi
permasalahan energi global dan mempercepat transisi menuju
perekonomian rendah karbon.
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Introduction

In recent decades, the need for clean, sustainable, and environmentally friendly
energy has become increasingly urgent. Global climate change, increasing air
pollution, and limited traditional fossil resources have pushed the international
community to turn to renewable energy sources (Liu et al., 2023). The issue of the
phenomenon of global warming is an urgent problem in all countries. The
consequences of global warming not only have an impact on changes in
environmental structure, but can also have an impact on disrupting the stability of
social, economic, and global political systems, and the environment (Scheffran &
Battaglini, 2011). Therefore, a renewable energy policy is needed to deal with this
issue. Renewable energy policy is an important tool to encourage widespread use of
renewable energy. Renewable energies, such as solar, wind, hydro, geothermal, and
biomass, are derived from natural resources that can be sustainably renewable (Kang
et al., 2023). Renewable energy policies aim to reduce dependence on non-renewable
fossil fuels, as well as reduce greenhouse gas (GHG) emissions, which cause climate
change. The reduction of greenhouse gas emissions was identified in the Kyoto
Protocol on 11 December 2011. In short, the Kyoto Protocol operates the United
Nations Framework Convention on Climate Change by making it mandatory.
Industrialized countries and developed economies must transition to limiting and
reducing greenhouse gas emissions. adhere to agreed personal goals (Z. Liang et al.,
2023). The agreement itself only obligates countries to adopt climate protection
policies and measures and report on them regularly. The Kyoto Protocol is based on
the principles and provisions of the Convention and follows a structure based on its
annexes. It only binds and imposes more burdens on developed countries,
recognizing their responsibilities, based on the principle of shared responsibility but
according to their respective capabilities, albeit with differences. It is responsible for
most of the increase in global greenhouse gas emissions. atmosphere. The Kyoto
Protocol sets binding emission reduction targets for 37 developed and transition
countries and the European Union. Taken together, these targets will reduce
emissions by an average of 5% compared to 1990 levels over the five periods 2008-
2012.

One of the main objectives of the renewable energy policy is to significantly
increase the use of renewable energy in the national energy matrix (Strawa et al.,
2020). To achieve this, the government and related institutions adopt various policies,
such as fiscal incentives, subsidies, government-supported electricity tariffs, and
reducing bureaucracy in the development of renewable energy projects. Fiscal
incentives, for example, could be in the form of tax exemptions or investment
incentives for the development of renewable energy projects. Subsidies can also be
provided to reduce production costs and make renewable energy more competitive
with conventional energy sources (Bu et al., 2023). In addition, the government-
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supported electricity tariff setting ensures that renewable energy producers receive a
fair price and are attractive for investment.

In many countries, renewable energy technologies make up only a small portion
of the primary energy supply, despite public support for such technologies through
incentives, taxes, and other public spending. Of the world. One reason for this
limitation is that the transition to a low-carbon economy requires significant
investment. Until now, private capital has played only a subordinate role. Raising
private capital to support renewable energy projects is difficult, especially in the
current economic climate, as investors are reluctant to invest in promising new
technologies. Offers uncertain short-term returns. The majority of tech venture capital
(VC) firms choose to invest in low-risk, low-return technology and avoid risky green
investments. This means technology companies fail for a variety of reasons (Xu et al.,
2023).

Only the right policies can stimulate technology. Indeed, except for stand-alone
systems for remote off-grid applications, where renewables are sometimes the only
option, most renewable energy markets rely heavily on direct subsidies. energy tax or
electricity price (H. Liang & You, 2023). However, most incentives to invest in
renewable energy have mixed results. This can be partially explained by the fact that
recommendation engines underutilize the determinants of the investment decision-
making process and are not adapted to the broader socioeconomic context. It does.
The insufficient effectiveness of these measures and the divergent views of investors
towards renewable energy indicate that these organizations still have a limited
understanding of financing energy technology firms. suggesting. renewable quantity.
means (Fang et al., 2023).

Renewable energy sources, as technology and infrastructure increase, can be
easily identified and investigated without causing serious accidents or dangerous
situations affecting life on Earth, and as a result, It is an option that should be
seriously considered by governments, as it enables cheap energy production (M.
Pacesila, et al. 2016). According to prior research, a sustainable supply of renewable
energy is a vital aspect of any society's long-term economic success (Aized, 2017).
According to European Union research, renewable energy policies help European
countries to establish a competitive, dependable, and sustainable energy industry, as
well as contribute to tackling society's most important energy problems and
difficulties (M. Pacesila et al. 2016). Another research is being undertaken in Nigeria.
This country has an abundance of renewable energy resources that are underutilized
(Aliyu et al., 2015).

The purpose of this paper review is to provide a comprehensive understanding
of the latest developments in the field of renewable energy and identify existing
challenges and opportunities and their relationship to investment decisions.
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Method

This article was written by providing an overview of renewable energy
policies and investments and adapting them to later literature, identifying literature
sources that are relevant to the topic being studied, and then establishing clear
inclusion and exclusion criteria to select articles or literature sources to include in the
review. The papers are evaluated, and the key results are highlighted, as well as the
consequences for theory and practice, as well as the limits of this article.

Results

Development of Renewable Energy in the European Union

The growth of renewable energy in the European Union is divided into three
groups, with Sweden occupying an interesting position along with other countries in
the first group. Despite having a large share of renewable energy production
(50.97%), 28.7% still depends on imported energy. On the other hand, the low share
of renewable energy (25.97% of total energy production) has allowed Denmark to
reduce its energy dependency and even export 3.40% of its energy production.
Produced domestically. Denmark is the only EU member state to achieve such
results. National polarization based on the share of renewable energy in total energy
production is a key feature of the second group (Kang et al., 2023). Austria, Latvia,
and Finland have higher shares (32.09% to 35.76%) than other countries in the cluster
with significantly lower renewable energy shares. Lithuania and Portugal account for
more than 20% of total energy production from renewable sources, well ahead of
other EU countries in the third group. Smaller nations such as Malta and
Luxembourg, however, are at a disadvantage concerning renewable energy share (up
to 3.13%) and their absolute energy dependency (around 100%).

Development of Renewable Energy in Pakistan

Pakistan is one of the developing countries that is currently facing a severe
energy shortage. Current and previous governments have established numerous
energy programs to fulfill energy demand but have been unable to close the demand-
supply gap; there was a 5000 MW electricity supply shortage during the summer of
2016. In 2006, a renewable energy development program was established to supply
sustainable energy to all users, especially those in rural and isolated areas who do not
yet have access to electricity or natural gas (Sakti et al., 2023). In 2011, the policy was
extended for implementation and is currently in effect. This program is founded on
energy security and self-sufficiency, social fairness, and economic rewards. The
purpose of this study is to explore and find strategies to ensure future energy supply
utilizing LEAP by analyzing Pakistan's renewable energy strategy. In assessing the
truth of the energy plan, the government develops several scenarios consisting of
nuclear, optimization, green Pakistan, and business-as-usual. In conclusion, a green
Pakistan scenario using renewable energy technologies, with little operating costs
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and externalities, is the highly demanded option in the future (Devlin et al., 2023).
Pakistan is one of the developing countries which is currently facing a severe energy
shortage. Current and past state governments have devised various energy policies to
meet energy demand. Nevertheless, they are unable to meet the demand-supply gap;
there was a shortfall of around 5000 MW of electricity supply during the summer of
2016. A renewable energy development policy, compiled in 2006, is designated for
supplying sustainable energy, mainly to rural and remote houses with little or no
electricity and natural gas. This policy was implemented in 2011 and is currently
applied.

Development of Renewable Energy in Nigeria

The current electricity crisis and the need to reduce greenhouse gas emissions
must be the key actions in Nigeria to achieve sustainable energy. This project
demonstrates the current state of sustainable energy technologies that are important
in Nigeria in promoting a sustainable energy plan for electricity generation. Zheng et
al. (2023) mentioned that the country has potential for renewable energy and is
currently considering planned renewable energy projects. Relevant policies and laws
will be highlighted and market-oriented policies will be discussed. Furthermore, the
paper examines the growth of renewable energy sources in Sub-Saharan Africa by
examining the renewable electricity status in South Africa, Cameroon (the fourth
largest), Ghana, and Senegal. The importance of sustainable energy in Nigeria's
energy mix is clear and widely recognized. Studies on renewable energy indicate that
most of the country is potentially generating electricity using renewable energy, with
two forms of renewable energy technology at minimum. Nevertheless, compared to
developed and developing countries, the development of renewable energy in
Nigeria is slower. They are the only minorities who use wind as a source of power to
generate electricity. Nevertheless, Nigeria’s first wind farm which has been installed
and commissioned is expected to encourage wind power technology investments in
Nigeria. Solar power gadgets are the most demanded product around the world,
particularly in the energy market. If the feed-in-tariff policy is implemented, the solar
power plants in Nigeria will undergo an increment in the installed capacity.
However, the power grid must be prepared for the integration of renewable energy
using available technology. It is encouraging that the country's SHP development has
received increased support from the United Nations Industrial Development
Organization (UNIDO), the regional center for sustainable agriculture in Africa.
There is still potential for renewable energy for power generation, but more efforts
are needed to increase the use of sustainable energy in the country. To promote and
support renewable energy deployment in Nigeria, several steps, such as private
partnership agreements, investments in research and development, incentives
provided by the government through government Books, and legislation supporting
many regulations, have been implemented. To enhance renewable energy
development incentives, new laws and policies that are market-based must be
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introduced. This is done through various renewable energy instruments such as
procurement mechanisms, incentives for pilot projects, and deregulation.
Appropriate market policies can lead to significant domestic growth in renewable
energy development and utilization. Renewable energy for on-grid and off-grid
power plants must be continuously socialized and promoted by strengthening
research and development capacity, training workers, introducing an operation and
maintenance culture, and manufacturing local renewable energy equipment. To
overcome the current power crisis and lead the country to economic prosperity, the
current renewable energy power system and integrated renewable energy solutions
based on distributed generation using renewable energy technologies should be
developed into renewable energy. should be pursued on a base (Mansour & Zaky,
2023).

Renewable Energy Developments in Denmark

Self-sufficiency in total energy production continues to decline, reaching 89% in
2015 when oil, natural gas, and renewable energy production are included. Although
oil and gas self-sufficiency is projected to decline significantly over the next two
decades, these trends are spurring Denmark to continue its transition to other energy
sources in the coming decades. As a result, the share of renewable energy (mainly
wind energy) in the country's total electricity supply increased from almost 0% to
42% in 1985. The share of renewable energy in total energy consumption increased
from 2.7% in 1980 to 26%. in 2014. In the heat sector, local heat currently accounts for
about 50% of the total heat demand or 50% of the total heat demand. It comes from
renewable energy. energy sources, especially biomass. Overall, green energy
technologies accounted for almost 7% of total Danish exports in 2016, or around €5.7
billion. In 2017, Denmark had 4,910 wind turbines with an installed capacity of 5,229
MW. Of this, an estimated 20% (1,082 MW) is locally owned by local cooperatives
(549 MW), farmers and local landowners (484 MW). Financing programs for wind
energy in general are constantly being developed and adapted specifically to support
local ownership. Already in the 1920s, some small municipal thermal power plants
began using waste heat for ambient heating. The district heating network was
established in 1957 and mainly involves district heating companies in large cities.
Cogeneration plants were established between 1992 and 2005, replacing the current
generation electric heating systems with natural gas or biomass. In 2016, about 64% of
all households were connected to district heating, which was generated by 430 heat
generators and CHP units and distributed by 407 district heating distribution
companies. Of the distribution companies, 341 are owned by consumers and 47 by
municipalities (Garthe et al., 2023).

Investment Decision on Renewable Energy Policy
Until the early 2000s, investment in renewable energy technologies remained
negligible, and non-government spending accounted for a negligible share. Since
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then, clean energy investments have grown significantly, reaching nearly US$150
billion in 2007, and a CAGR of 30% from 2002 to 2009. After the global financial crisis
of 2008-2009, investment in clean energy increased again and recently reached
US$145 billion. This growth continued in 2010, with the five most active countries
(China, Germany, USA, Italy, and Brazil) investing nearly US$150 billion in
renewable energy. Despite these measures, renewable energy advocates argue that
current renewable energy investments are insufficient to meet the Kyoto Protocol's
carbon reduction targets. The contribution of renewable energy technologies to the
world's energy supply is still small. In 2007, 3% of the world's electricity came from
non-renewable water sources. The share of non-hydro renewables increased slightly
between 1990 and 2007 (around 2% in OECD countries and around 1% in non-OECD
countries). By 2030, investments will increase to $500 billion to meet the Kyoto
Protocol's CO2 reduction target. Supporters of RE, including those in Nigeria,
Pakistan, Denmark, and especially Europe, claim that adopting expedited ET
technology will need significant adjustments to current practices to meet the Kyoto
Protocol's emission reduction goal. Additionally, it will call for certain policies that,
by removing obstacles and focusing on all the factors that influence investment
choices, may encourage RE investment in a far more efficient manner.

To achieve a sustainable energy transformation, investment decision analysis
plays an important role in helping stakeholders understand the risks and benefits of
investing in renewable energy. By considering all of these aspects, investment
decisions can be made more wisely and have a long-term positive impact on the
company and society.

Identification of Challenges and Opportunities for the Development of

Sustainable Renewable Energy

The challenges in the development of renewable energy in this paper are:

1. High dependence on fossil resources. Although there is awareness of the
importance of renewable energy, supporting infrastructure and policies are still
not strong enough to replace established sources of fossil energy (Daneshvar et al.,
2023).

2. Cost Initial investment in developing a renewable energy project is often
expensive. The new technology and infrastructure required to produce renewable
energy still require high costs, thereby discouraging investors from participating
in this sector (Magazzino et al., 2023).

3. Investments in renewable energy projects are often fraught with risks and
uncertain returns on investment. New technologies and policy changes can affect
the financial performance of projects, thereby reducing the interest of investors in
injecting capital into this sector.

4. Renewable energy development requires adequate infrastructure, such as a strong
electricity transmission and distribution network. However, this infrastructure is
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still limited in some areas, especially in rural or remote areas, thereby hindering
the overall development of renewable energy (Coppitters & Contino, 2023).

The opportunities for a renewable energy policy are:

1. Policies and regulations that support renewable energy development can create
attractive investment opportunities. Fiscal incentives, subsidies, and Government-
subsidized electricity tariffs can make renewable energy investments more
profitable and attractive to investors.

2. The demand for clean and sustainable energy is growing with global awareness of
the need to reduce greenhouse gas emissions and the negative impacts of fossil
resource use. With growing demand, there are many market opportunities to
invest in renewable energy.

3. There is great potential for technological innovation in the renewable energy
sector. The development of new, more efficient, and cost-effective technologies for
generating renewable energy can open up promising investment opportunities
(Fang et al., 2023).

4. Investing in renewable energy can be part of a diversified investment portfolio.
Renewable energy can be an attractive option for investors to find sustainable
investment options and generate long-term returns.

Discussion

This paper discusses the need for clean, sustainable, and environmentally
friendly renewable energy and the importance of renewable energy policies in
addressing environmental issues and global climate change (Deng et al., 2023). The
contribution of this research is to comprehensively understand the latest
developments in the renewable energy sector, identify existing challenges and
opportunities, and link them to investment decisions. In the context of the European
Union, this document divides renewable energy development into three clusters.
Sweden produces a significant amount of renewable energy, yet it still needs to
import energy. Despite having a lower percentage of renewable energy, Denmark has
been able to terminate its reliance on imported energy and even export electricity.
Austria, Finland, and Latvia, along with other nations in the second cluster, have a
larger proportion of renewable energy. Meanwhile, Lithuania and Portugal also have
a significant share of renewable energy. However, smaller countries such as Malta
and Luxembourg have high energy dependence and a low share of renewable
energy. In Pakistan, this paper identifies a severe energy shortage and government
efforts to develop renewable energy policies to meet energy demand. This study
suggests that a “Green Pakistan” scenario using renewable energy technologies is the
most suitable option for securing energy supply in the future. Meanwhile, in Nigeria,
this paper highlights the importance of renewable energy to overcome the electricity
crisis and reduce greenhouse gas emissions. Even though Nigeria has excellent
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renewable energy potential, the development of renewable energy in the country is
still slow. The utilization of wind energy for the production of electricity is likewise
still in its infancy.

The novelty or contribution of this paper lies in presenting the latest data and
information regarding the development of renewable energy in the European Union,
Pakistan, and Nigeria. In addition, this paper also highlights the challenges faced in
mobilizing private capital for investment in renewable energy. This information can
be the basis for formulating policies and strategies that are more effective in
addressing renewable energy issues and achieving the goal of using renewable
energy more broadly.

Conclusion

The need for clean, sustainable, and environmentally friendly energy is
increasingly urgent in the current era. Global climate change, air pollution, and
limited fossil resources are forcing people to switch to renewable energy sources.
Renewable energy policy is an important instrument to promote the use of renewable
energy. The policy seeks to decrease reliance on fossil fuels and mitigate greenhouse
gas emissions that are responsible for climate change. Renewable energy has great
potential, but its development and utilization are still limited. Lack of investment in
renewable energy technologies is one of the main reasons. Private finance is still
hesitant to invest in new technologies because they carry unpredictable risks and
short-term returns.

Fiscal policies and incentives, such as government-supported tax breaks,
subsidies, and electricity tariffs, can be a stimulus for investment in renewable
energy. This mechanism can reduce production costs and make renewable energy
more competitive with conventional energy sources. However, the effectiveness of
renewable energy policies in attracting investment remains limited. A proposed
instrument should consider all factors of an investment decision and be appropriate
to the broader socioeconomic context to which it applies.

In some countries, such as the European Union, the development of renewable
energy is increasing the share of renewable energy in the national energy matrix.
Countries such as Sweden, Denmark, and Austria have made great strides in the use
of renewable energy. On the other hand, developing countries such as Pakistan and
Nigeria have great potential for renewable energy development. However, the
development of renewable energy in these countries remains limited and requires
large-scale investments to realize this potential

To increase investment in renewable energy, we need supportive policies,
attractive fiscal incentives, and increased awareness and understanding of the long-
term benefits of renewable energy. Increased investment in renewable energy
technology will contribute to addressing global energy concerns and hastening the
transition to a low-carbon economy.
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