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Abstracts

The global solid oxide fuel cell market size reached US$ 1,118 Million in 2022. Looking

forward, IMARC Group expects the market to reach US$ 2,613 Million by 2028,

exhibiting a growth rate (CAGR) of 15.2% during 2022-2028. Stringent environmental

regulations, significant technological advancements in SOFCs, the trend towards

decentralized power generation, the versatility and cogeneration potential of stationary

SOFCs, and cost-efficiency in commercial applications are some of the major factors

propelling the market.

The solid oxide fuel cell (SOFC) is an energy conversion device, presently

revolutionizing the power industry. It uses solid oxide material as the electrolyte as it

operates at high temperatures, typically between 800 to 1000 degrees Celsius. At these

temperatures, oxygen ions can easily move from the cathode to the anode, combining

with hydrogen to produce water, heat, and electricity. This fuel cell exhibits high

efficiency and can utilize a broad spectrum of fuels, including hydrogen, natural gas,

and biofuels. Besides this, the SOFC offers numerous environmental benefits, including

low emissions and quiet operation, making it highly preferable for a wide range of

applications, from small-scale power generation to larger power plants.

The global SOFC market is experiencing robust growth, driven by the implementation of

increasingly stringent environmental regulations, necessitating a shift from traditional

fossil fuels towards cleaner energy sources. Concurrent with this, significant

technological advancements leading to improvements in the longevity and stability of

SOFCs is bolstering their commercial viability. Moreover, there is a growing demand

from various end-use sectors, particularly transportation and stationary power

generation, which is propelling the market's expansion. In line with this, the ongoing
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trend toward decentralization of power generation, particularly in developed

economies, is aiding in market expansion. Additionally, surging energy security

concerns stimulating investments in alternative energy technologies, including SOFCs,

are contributing to the market's growth. Furthermore, numerous government initiatives

and supportive policies providing incitement for the adoption of clean energy

technologies are fueling the market growth. Besides this, the rising awareness about the

implications of climate change and the advantage of renewable energy is influencing

consumer behavior, thereby impelling the demand for SOFCs.

Solid Oxide Fuel Cell Market Trends/Drivers:

Stringent environmental regulations

Global initiatives, such as the Paris Agreement, have intensified the call for lower

greenhouse gas emissions, leading governments to enforce stricter environmental

regulations. Consequently, traditional, carbon-intensive energy generation methods are

being phased out, triggering the shift towards cleaner alternatives. SOFCs, with their

superior efficiency and low emissions, are gaining momentum in this changing

landscape. Their high operating temperature enables the direct conversion of chemical

energy to electricity, minimizing energy wastage and maximizing efficiency.

Significantly, SOFCs are not restricted to hydrogen fuel but can efficiently utilize a

variety of fuels, including renewables, broadening their potential application, and further

consolidating their environmental credentials. Apart from this, incentives, such as

subsidies and tax credits, for green technologies have further catalyzed the adoption of

SOFCs.

Ongoing technological advancements and innovations

Significant advancements in SOFC technology, such as breakthroughs in electrode

materials and electrolyte designs improving the tolerance of SOFCs to fluctuating

temperatures, reducing thermal stress, and improving overall durability, are propelling

the market growth. In addition to this, system-level improvements have led to the

creation of more compact and modular SOFC designs. These streamlined systems can

be easily integrated into existing infrastructure, significantly broadening the range of

potential applications. Moreover, ongoing innovation in the fuel flexibility of SOFCs is

creating a favorable outlook for market growth. Additionally, consistent research

breakthroughs aimed at reducing the operating temperatures of SOFCs are making

these systems safer and more economical to maintain, which, in turn, is expanding their

potential use cases are contributing to the market's growth.

Expanding decentralization of power generation

The trend towards decentralized power generation, largely driven by the growing desire

for energy autonomy, improved grid resiliency, and more efficient energy utilization, is

contributing to the market's growth. Besides this, SOFCs and their high efficiency and

fuel flexibility make them an optimal solution for on-site power generation, especially in
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areas where grid connectivity is challenging or unreliable. Their ability to provide

consistent, uninterrupted power is particularly crucial for critical facilities like hospitals or

data centers. Moreover, the cogeneration capabilities of SOFCs, generating both heat

and power, provide another advantage. By harnessing the waste heat produced during

the power generation process, they deliver improved overall energy utilization,

contributing to more sustainable and cost-effective energy systems. Furthermore, the

scalability of SOFC technology enables its deployment across a wide spectrum of

applications, including individual residential units, industrial sites, and grid support

systems.

Solid Oxide Fuel Cell Industry Segmentation:

IMARC Group provides an analysis of the key trends in each segment of the global solid

oxide fuel cell market report, along with forecasts at the global, regional and country

levels from 2023-2028. Our report has categorized the market based on application and

end user.

Breakup by Application:

Portable

Stationary

Stationary dominates the market

The report has provided a detailed breakup and analysis of the market based on the

application. This includes portable and stationary. According to the report, stationary

represented the largest segment.

The demand for stationary SOFCs is being propelled by the unique combination of their

adaptability and their potential for cogeneration. SOFCs can be deployed in diverse

settings due to their scalability. This broad usability opens a wide range of potential

markets for stationary SOFCs. Additionally, they offer the potential for cogeneration or

combined heat and power (CHP), where the heat generated during electricity production

is captured and used for heating purposes. This enhances overall energy utilization,

leading to significant energy cost savings. Furthermore, growing urbanization and

industrialization, particularly in developing countries, are spurring the need for reliable,

efficient power solutions. In confluence with this, there's an emerging trend in smart grid

technology, where SOFCs, as a part of distributed generation systems, can contribute

to grid stability and reliability. This presents a lucrative landscape for stationary SOFCs,

driving their demand upwards.

Breakup by End User:

Commercial

Data Centers

Military and Defense

Others

Commercial holds the largest share in the market
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A detailed breakup and analysis of the market based on the end user has also been

provided in the report. This includes commercial, data centers, military and defense,

and others. According to the report, commercial accounted for the largest market share.

The demand for SOFCs in commercial applications spurred by their cost-efficiency,

resilience, and versatility represents one of the main factors impelling the market

growth. Businesses are consistently seeking ways to reduce operating costs and

enhance sustainability. SOFCs provide an excellent solution to these needs, offering

high energy conversion efficiency, which significantly reduces energy costs. Their

resilience to power disruptions, an increasing concern amidst climatic changes and grid

vulnerabilities, ensures a reliable power supply for continuous business operations.

SOFCs are also fuel agnostic, able to operate on a diverse array of fuel sources,

allowing businesses to select the most cost-effective or readily available fuel. They also

align with corporate sustainability goals, given their lower emissions profile compared to

traditional energy sources. The commercial sector's growing emphasis on data centers

and the electrification of various processes is creating remunerative opportunities for

SOFCs. Furthermore, businesses appreciate the minimal noise and vibration from

SOFCs, which can be critical for certain environments such as hospitals, data centers,

and offices.

Breakup by Region:

North America

United States

Canada

Asia-Pacific

China

Japan

India

South Korea

Australia

Indonesia

Others

Europe

Germany

France

United Kingdom

Italy

Spain

Russia

Others

Latin America
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Brazil

Mexico

Others

Middle East and Africa

North America exhibits a clear dominance, accounting for the largest solid oxide fuel cell

market share

The report has also provided a comprehensive analysis of all the major regional

markets, which include North America (the United States and Canada); Europe

(Germany, France, the United Kingdom, Italy, Spain, Russia, and others); Asia Pacific

(China, Japan, India, South Korea, Australia, Indonesia, and others); Latin America

(Brazil, Mexico, and others); and the Middle East and Africa. According to the report,

North America accounted for the largest market share.

The surging demand for SOFCs in North America is primarily driven by energy policies,

regional resource availability, and the region's commitment to innovation and

technological advancement. North America, with its abundant natural gas reserves,

provides an ideal setting for the deployment of SOFCs, given their compatibility with this

fuel type. Additionally, North America is a hub of technological innovation, with several

key SOFC manufacturers based in the region, stimulating local demand. The region

also hosts several initiatives supporting the research, development, and deployment of

advanced energy technologies, including SOFCs. Federal and state-level policies, such

as the investment tax credit (ITC) for fuel cells, serve as incentives for SOFC adoption.

Moreover, the heightened focus on grid modernization and infrastructure resilience in

North America is contributing to the market's growth.

Competitive Landscape:

The global SOFC market is marked by healthy competition, with a mix of established

companies and emergent players vying for market share. Companies are investing

heavily in research and development to enhance SOFC performance, efficiency, and

durability. A key competitive factor lies in the ability to operate at lower temperatures,

extending the lifespan of the fuel cell and expanding its application range.

Collaborations and partnerships are increasingly prevalent in the industry as companies

seek to integrate complementary capabilities for market expansion. Additionally, market

entrants are exploring niche applications for SOFCs, adding to the market's dynamism.

The regulatory environment and government incentives further shape this competitive

landscape, influencing both market entry and the pace of innovation.

The report has provided a comprehensive analysis of the competitive landscape in the

market. Detailed profiles of all major companies have also been provided. Some of the

key players in the market include:

Adaptive Energy LLC

Aisin Seiki Co. Ltd.
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Bloom Energy

Convion Ltd.

Elcogen AS

Fuji Electric Co. Ltd.

Mitsubishi Heavy Industries Ltd.

POSCO Energy

SOLIDpower Group

Sunfire GmbH

Watt Fuel Cell Corporation.

Recent Developments:

In May 2023, Aisin Corporation announced the development of an ultrahigh-efficiency

motor using NANOMET jointly with Tohoku Magnet Institute Co., Ltd.

In March 2023, Convion and Shell Global Solutions International announced their

collaboration to develop, validate and commercialize advanced Solid Oxide

Electrolysers (SOEC) supplied by Convion.

In Feb 2023, Bloom Energy launched its newest Combined Heat and Power Solution to

further enhance the efficiency of its Bloom Energy Server™ to serve customers in

markets facing growing energy demand but constrained power grids and ambitious

climate goals.

Key Questions Answered in This Report

1. How big is the global solid oxide fuel cell market?

2. What is the expected growth rate of the global solid oxide fuel cell market during

2023-2028?

3. What are the key factors driving the global solid oxide fuel cell market?

4. What has been the impact of COVID-19 on the global solid oxide fuel cell market?

5. What is the breakup of the global solid oxide fuel cell market based on the

application?

6. What is the breakup of the global solid oxide fuel cell market based on the end user?

7. What are the key regions in the global solid oxide fuel cell market?

8. Who are the key players/companies in the global solid oxide fuel cell market?
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Figure 58: Latin America: Solid Oxide Fuel Cell Market Forecast: Sales Value (in Million

US$), 2023-2028

Figure 59: Brazil: Solid Oxide Fuel Cell Market: Sales Value (in Million US$), 2017 &

2022
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Figure 60: Brazil: Solid Oxide Fuel Cell Market Forecast: Sales Value (in Million US$),

2023-2028

Figure 61: Mexico: Solid Oxide Fuel Cell Market: Sales Value (in Million US$), 2017 &

2022

Figure 62: Mexico: Solid Oxide Fuel Cell Market Forecast: Sales Value (in Million US$),
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Figure 63: Others: Solid Oxide Fuel Cell Market: Sales Value (in Million US$), 2017 &

2022

Figure 64: Others: Solid Oxide Fuel Cell Market Forecast: Sales Value (in Million US$),
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Figure 65: Middle East and Africa: Solid Oxide Fuel Cell Market: Sales Value (in Million

US$), 2017 & 2022

Figure 66: Middle East and Africa: Solid Oxide Fuel Cell Market: Breakup by Country (in

%), 2022

Figure 67: Middle East and Africa: Solid Oxide Fuel Cell Market Forecast: Sales Value

(in Million US$), 2023-2028

Figure 68: Global: Solid Oxide Fuel Cell Industry: SWOT Analysis

Figure 69: Global: Solid Oxide Fuel Cell Industry: Value Chain Analysis

Figure 70: Global: Solid Oxide Fuel Cell Industry: Porter's Five Forces Analysis
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