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ABSTRACT: This study discusses the promising future of renewable energy, focusing on
wind, hydropower, and solar thermal potential. The analysis highlights the growing demand
for renewable energy driven by global awareness of climate change and supportive
government policies, which are facilitating investments and job creation in these sectors.
Wind power is presented as increasingly cost-competitive due to technological advancements,
while hydropower continues to be a reliable clean energy source amid rising energy demands.
Moreover, solar thermal energy prospects in various regions, including China, the U.S., and
the Middle East, are explored, emphasizing profitability and alignment with Sustainable
Development Goals (SDGs). The study underscores the critical roles of ongoing innovation
and effective policies in promoting renewable energy transitions essential for enhancing
energy security and achieving sustainability targets.

KEYWORDS: Renewable Energy Technologies; Renewable Energy Potential; Renewable

Energy; Sustainable Development.

1. WIND TURBINE

The future of the wind energy sector appears promising, driven by several compelling
factors that contribute to its profitability and alignment with the Sustainable Development
Goals (SDGS).

1.1 Growing Demand for Renewable Energy

Increasing global awareness of climate change has spurred a growing demand for
renewable energy sources, including wind power. Governments and corporations are
committing to reduce greenhouse gas emissions as part of international agreements, such as the
Paris Agreement. Key elements include:

Government Policies: Many countries offer incentives, tax breaks, and favorable tariffs
for wind energy projects, enhancing investment attractiveness.

Corporate Sustainability Goals: Companies across various sectors set ambitious
sustainability targets, often turning to renewable energy sources like wind to meet their
energy needs [1].

1.2 Cost Competitiveness

The cost of wind energy has significantly decreased over the past decade due to
advancements in technology and manufacturing processes. Important points include:
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e Decreased Capital Costs: The levelized cost of electricity (Lcoe) for both onshore and
offshore wind projects has dropped, positioning wind energy as one of the most
competitive sources of new electricity generation [2].

e Technological Innovations: Ongoing research into turbine efficiency, energy storage,
and grid integration promises to drive costs down further, enhancing wind energy's role
in the global energy mix.

1.3 Job Creation and Economic Development

Investing in wind energy contributes to job creation in manufacturing, installation,
maintenance, and operation of wind turbines. For instance, the U.S. wind industry employed
over 116,000 workers in 2019, with numbers expected to grow as the sector expands [3]. Local
economic benefits include:

e Economic Growth: Wind energy development stimulates local economic growth
through tax revenues and job creation in both rural and urban communities.

1.4 Profitability Potential
The profitability of wind energy projects is influenced by several factors, including:

e Long-Term Contracts: Many projects benefit from long-term power purchase
agreements (PPAS) that ensure revenue stability.

e Market Dynamics: The profitability can be significantly affected by regional
investments in grid improvements and energy storage, allowing for better energy
dispatch [4].

1.5 Connection to Sustainable Development Goals (SDGs)
The wind energy sector aligns with various SDGs:

e SDG7 : Provides affordable and clean energy solutions.
e SDG13 : Supports climate action by decreasing greenhouse gas emissions.
e SDGS8 : Creates quality jobs and aids economic growth.
e SDGY : Promotes innovation in technology and manufacturing processes.

2. HYDROPOWER

The future of hydropower installations presents promising business prospects characterized
by technological advancements, favorable policy environments, and increasing global energy
demands.

2.1 Growing Demand for Renewable Energy

142


https://doi.org/10.51630/ijes.v4i1.xx

4 Indonesian Journal of Engineering and Science, Vol. 5, No. 3, 2024 Adanta
" https://doi.org/10.51630/ijes.v5i3.162

The shift from fossil fuels to cleaner energy sources is driving increased demand for
renewable energy, particularly hydropower, which remains one of the most reliable forms of
renewable energy. Key factors include:

e Energy Security: Nations are diversifying their energy sources to ensure stability amid
volatile fossil fuel prices.

e Decarbonization Initiatives: Governments aim to reduce greenhouse gas emissions,
with hydropower playing a vital role due to its low-carbon electricity generation.
According to the International Energy Agency (IEA), hydropower is essential for net-
zero emissions targets [5].

2.2 Cost Competitiveness
The competitiveness of hydropower is enhanced by:

¢ Lower Operational Costs: Once installed, hydropower plants have lower operating
costs compared to other energy generation technologies, with infrastructures often
lasting over 50 years, providing substantial returns on investment [6].

e Technological Innovations: Advancements improve efficiencies and reduce
installation costs. Innovations in turbine design and monitoring technologies contribute
to better performance.

2.3 Profitability Potential

Investment in hydropower is increasingly viewed as a sound financial decision due to
factors like:

e Long-Term Contracts: Many hydropower projects operate under PPAs that ensure
consistent revenue streams.

e Flexible Operation: Hydropower systems can adjust output based on demand,
maximizing operational revenue [7].

2.4 Job Creation and Economic Development

Hydropower installations create jobs during all phases, including construction, operation,
and maintenance. Local economies benefit significantly from the creation of jobs and tax
revenues.

2.5 Alignment with the Sustainable Development Goals (SDGs)

Hydropower installations are closely aligned with multiple SDGs:

e SDG7 : Facilitates affordable and clean energy access.

e SDG13 : Mitigates climate change by shifting reliance away from fossil fuels.
e SDGS8 : Supports job creation and economic development.

e SDGY : Promotes innovation and advancement in energy infrastructure.
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3. SOLAR THERMAL POTENTIAL

The future of solar thermal energy business prospects across various regions, driven by
increasing energy demand, technological advancements, and supportive policies aimed at
mitigating climate change effects.

3.1 China

Business Prospects: China is the world's largest producer and consumer of solar energy,
with significant investments in both solar photovoltaic (PV) and solar thermal technologies.
The country has set ambitious targets for renewable energy generation, especially regarding
solar heating systems and plans to install more concentrated solar power (CSP) facilities.

Profitability: Solar thermal projects in China have been generally profitable due to
government subsidies, declining technology costs, and large-scale deployment benefiting from
economies of scale. Ongoing growth is expected as domestic energy needs rise and export
potential expands.

Relation to SDGs:
SDG 7 : Ensures access to affordable and clean energy.
SDG 13 : Supports climate action by reducing reliance on fossil fuels.

3.2 United States

Business Prospects: The U.S. has vast solar thermal energy resources, particularly in
sunny states like California and Nevada. There is a growing focus on renewable energy to
combat climate change and enhance energy independence, presenting strong business
opportunities in this sector.

Profitability: Profitability can be robust, particularly when supported by long-term power
purchase agreements (PPAs) and tax incentives like the federal Investment Tax Credit (ITC).
Nevertheless, competition from lower-cost solar PV technologies may pose challenges. CSP
plants with thermal storage are increasingly valued for their ability to provide dispatchable
energy output.

Relation to SDGs:
SDG 7 : Increases the share of renewable energy in the global energy mix.

SDG 8 . Promotes sustainable economic growth through job creation in
renewable energy sectors.

3.3 India

Business Prospects: India has significant solar thermal potential, particularly in solar
water heating and small-scale projects. The government is actively promoting solar thermal
technologies as part of its National Solar Mission, aiming for ambitious capacity additions.

Profitability: Solar thermal installations benefit from government incentives and high
demand for heating solutions in both industrial and domestic sectors. However, competitive
pricing from solar PV could present challenges.
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Relation to SDGs:
SDG 7  :Enhances energy access in rural areas through solar water heating solutions.

SDG 13 : Contributes to reducing greenhouse gas emissions by expanding renewable
energy sources.

3.4 Spain

Business Prospects: Spain is a global leader in CSP installations, particularly with its
established CSP plants like the Andasol Solar Power Station. The country's regulatory
frameworks continue to support solar thermal investments.

Profitability: CSP projects have demonstrated profitability due to favorable market
conditions and substantial government support. Continued investment is likely, driven by the
EU's emphasis on renewable energy transition.

Relation to SDGs:

SDG 7 : Promotes universal access to affordable energy through widespread
deployment.

SDG 9 : Encourages sustainable industrialization through technological innovation in
renewable energy.

3.5 Germany

Business Prospects: Germany maintains a strong commitment to renewable energy, with
significant investments in solar thermal technologies for both heating and industrial
applications. The energy transition initiative (Energiewende) prioritizes the integration of
renewable energy sources.

Profitability: Solar thermal systems, particularly for building heating, can lead to
substantial savings in energy costs, making them attractive for residential and commercial
applications. However, market competitiveness can affect profitability.

Relation to SDGs:

SDG 7 : Aims to achieve universal access to affordable, reliable, and modern energy
services.

SDG 12 : Promotes sustainable consumption and production patterns.

3.6 Middle East

Business Prospects: Countries in the Middle East are investing heavily in solar energy to
diversify their energy sources and address environmental concerns. Solar thermal technology,
especially CSP, is gaining traction supported by high solar potential.

Profitability: With abundant sunshine and government support, CSP installations can be
highly profitable, particularly for utility-scale projects. The region's transition toward
diversification and sustainability enhances investment viability.

Relation to SDGs:
SDG 7  : Ensures access to affordable and clean energy in energy-poor regions.
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SDG 13 : Contributes significantly to climate action targets.

3.7 Indonesia

Business Prospects: Indonesia, with its abundant solar resources, has excellent potential
for solar thermal energy development, particularly in solar water heating and small-scale
installations. The government acknowledges the importance of renewable energy within its
energy mix, aiming to increase the share of renewable sources in total energy consumption.

Profitability: Solar thermal installations can be profitable, particularly for applications
like solar water heating, which can significantly lower costs associated with conventional
heating methods. Government incentives and decreasing technology costs further enhance
profitability. However, challenges exist due to the market still being under development
compared to more established regions.

Relation to SDGs:

SDG 7 : Promotes the transition to clean energy sources, improving energy access in
rural and underserved communities.

SDG 13 : Reduces reliance on fossil fuels and decreases greenhouse gas emissions,
contributing to climate action efforts.

4. SUMMARY

In summary, the future business prospects for solar thermal energy across regions such as
China, the United States, India, Spain, Germany, the Middle East, and Indonesia are shaped by
multiple factors, including increasing energy demands, technological advancements,
supportive government policies, and investments in renewable energy infrastructure. While
profitability varies depending on local market conditions, policies, and competition from other
renewable technologies, solar thermal energy represents a crucial component of strategies
aimed at achieving sustainable energy transitions. Its alignment with the Sustainable
Development Goals is particularly notable, as it supports affordable and clean energy access,
climate action, economic growth, and sustainable industrial practices.

By investing in solar thermal technologies, countries can enhance energy independence,
stimulate economic development, and contribute to global efforts to achieve sustainability
targets.
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