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Executive Summary

To decarbonise energy production and consumption, billions of dollars will have to be invested in new clean energy

capacity and energy efficiency, in addition to retiring existing carbon-intensive energy infrastructure. Current investment

levels, however, are insufficient—both in terms of size and pace required—to enable this transition to a clean energy

future. According to a recent report released by the International Energy Agency (IEA) in collaboration with the World

Economic Forum and the World Bank, annual clean energy investments in emerging markets and developing economies

(EMDEs) must be multiplied seven-fold over the next decade—from less than USD150 billion in 2020 to more than USD1

trillion a year— to be on track to achieve net-zero emissions by 2050.1

Renewable energy's growth as a future energy source has been contingent on technological advancement, a well-

established supply chain, and enabling customer demand for carbon-neutral power. While the situation differs for each

nation, favourable rules and regulations are critical in instilling long-term trust among investors in renewable energy.

In this report, we look at the various attributes of renewable energy and discuss the imperatives driving investment in

various renewable energy sectors, with a special focus on the merger and acquisition (M&A) landscape.

1IEA

https://iea.blob.core.windows.net/assets/6756ccd2-0772-4ffd-85e4-b73428ff9c72/FinancingCleanEnergyTransitionsinEMDEs_WorldEnergyInvestment2021SpecialReport.pdf
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ChallengesOpportunities

Common Challenges and Emerging Opportunities

1) European Commission; 2) IRENA; 3) IRENA; ₹OECD

Changing policies, regulations, and markets, and assisting everyone in 

society to move towards a low-carbon future is also a key challenge. The 

current system must be replaced promptly, as must their massive 

subsidies. Regulatory interventions such as carbon pricing are required.4

A key challenge is the variability of many renewable energy systems, 

such as wind and solar and it is complex to connect them to existing grid 

infrastructure. 

Over the past decade, costs of building utility-scale infrastructure of 

solar have fallen by 80%, wind by 70%, but nuclear has risen by 23%2.

While renewables are playing an increasing role providing electricity; 

they are overshadowed by the much greater use of gas and oil for 

heating and transport.

At least 67 nations have set objectives for renewable energy. 

EU countries and eight parties to the Energy Community treaty have 

legally binding renewable energy targets1.

In 2020 alone, 2,600 gigawatts of solar, wind, hydro and geothermal 

power were installed This accounts for 38% of the world’s energy 

supply. The proportion is expected to increase to 55 percent by 2030 

and 74 percent by 2050.3

https://ec.europa.eu/energy/sites/ener/files/report_on_the_state_of_the_energy_union_com2020950.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Jun/IRENA_Power_Generation_Costs_2019.pdf
https://www.irena.org/newsroom/pressreleases/2021/Apr/World-Adds-Record-New-Renewable-Energy-Capacity-in-2020
https://www.oecd.org/environment/Aligning-Policies-for-a-Low-carbon-Economy.pdf
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Circular Economy and Renewable Energy Value Chain

Emission-Free

Materials

Manufacturing Plants 

for Emission-Free 

Materials

Distribution to Users

Waste Recovery

Waste 

Generated

Renewable 

Energy



© 2022 RocSearch. All Rights Reserved. 5

Needs of a Resource-Efficient Circular Economy

Solar Energy

Using natural energy to make electricity; fuel sources include wind, wave, marine, 

hydro, biomass and solar.

Hydropower and Marine

The collective design and fabrication techniques for products or services that reduce 

the amount of trash generated and/or the toxicity of the waste produced.

Biofuels

The set of processes that converts waste materials into new materials and objects, 

including the recovery of energy from waste materials.

Geothermal Energy

The treatment of waste in such a way that biodegradable elements are decomposed, and 

the remaining inorganic waste portion is disposed of or utilised for a beneficial purpose.

Wind Energy

The combustion of waste at extremely high temperatures to generate electricity.

Energy Extraction Technologies

▪ Photovoltaic technologies

▪ Floating offshore turbines

▪ Artificial photosynthesis

▪ Cellulosic ethanol energy extraction

Digital Technology Enablers

▪ Vehicle-to-grid systems

▪ Predictive analytics

▪ Artificial intelligence (AI)

▪ Intelligent home systems

▪ Additive manufacturing (3D printing)

▪ Blockchain 

▪ Data centres

Technology Enablers
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Key Players

Key Players

Key Players

Renewable Energy: Sub-Sectors and Key Players (1/2)
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Key Trends

▪ Harnessing energy waste as a resource

▪ Use of biodiesels (which represent a renewable 

replacement of petroleum-based diesel). 

Biodiesels are produced from vegetable oils

Attributes

▪ Bioethanol

▪ Biohydrogen

Long-Term Drivers

▪ Circular procurement

▪ Co-operation at material chains

▪ ‘Internet of Waste’ and other recycling 

technologies

Key Trends

▪ Building efficiency in energy storage systems 

(improving amount of distributed energy that is 

absorbed into the grid for mass distribution)

▪ Mono-perc modules (advanced modules 

designed to increase performance even in low-

light conditions

▪ Floating solar photovoltaic (PV) plants (solar 

PV system mounted over a body of water, 

typically an artificial basin or a lake)

Attributes

▪ Active Solar Heating

▪ Passive Solar Heating

▪ Solar Power Tower

▪ Solar Thermal Plant

▪ Solar Cooker

▪ Solar Hydrogen

Long-Term Drivers

▪ Demand for building-Integrated PV (BIPV) solar 

technology (photovoltaic building materials which 

effortlessly blend into a building architecture in the 

form of roofs, canopies, atriums, facades and skylight 

systems)

▪ Use of AI and machine learning (ML) (Smart 

sensors and big data analysis will enable AI to 

make accurate predictions on weather and load 

patterns, thereby improving efficiency)

Key Trends

▪ Improved hydropower storage to meet variable 

energy needs and reducing wastage

▪ Modernizing current infrastructure with next 

generation generators to ensure better control of 

electrical machines

Attributes

▪ Small Hydro

▪ Large Hydro

▪ Tidal Power

Long-Term Drivers

▪ Need for Novel small-scale hydropower 

technologies (for mini-grid and rural electrification 

strategies)

▪ Sea life-friendly hydropower technologies
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Key Players

Key Players

Renewable Energy: Sub-Sectors and Key Players (2/2)
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Key Trends

▪ Disposal or re-injection of toxic brine that comes 

out of geothermal reservoir

▪ To use technology in order to reduce the high 

cost of exploration and drilling of a well

Attributes

▪ Dry steam

▪ Flash steam

▪ Binary cycle

Long-Term Drivers

▪ Geothermal power generation via hybrid power 

systems

Key Trends

▪ Adoption of large-platform turbines (up to 5MW 

and 6MW platforms)

▪ Repowering: To replace or modify existing 

turbines with modern technology, prolonging their 

life expectancy

Attributes

▪ Onshore wind power

▪ Offshore wind power

Long-Term Drivers

▪ Demand for batteries, flywheels, compressed air 

and other forms of energy storage

▪ Longer and lighter rotor blades
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Application

Objective

Using Technology to enhance Solar forecasting – IBM Green Path Initiative- Honda

Source: IBM, Honda

Renewable Energy in a Circular Economy: Use Cases (1/2) 

▪ IBM’s programme for the US Department of Energy’s

SunShot Initiative – which combines self-learning weather

models, datasets of historical weather data, real-time

measurements from local weather stations, sensor

networks and cloud information derived from satellite

imagery and sky cameras. The result has been a 30%

improvement in accuracy in solar forecasting, leading to

gains on multiple fronts

.

▪ Honda uses wind turbines at its Ohio plant, USA to

generate 10,000 megawatt hours of electricity per year. It

also moves 80% of vehicles from plant to dealership by

train, which has reduced CO2 emissions by over 60%.

And it developed a Honda Environmental Leadership

Program to help its dealers reduce energy and water use

and achieve electric-grid neutral status using solar

panels.

▪ The initiatives are part of Honda's “Green Path” program that is designed to

reduce and eliminate its use of environmentally harmful substances, develop

products that are easier to recycle, and reduce water waste and CO2 emissions

in the manufacturing process.

▪ Before harnessing AI, most forecasting techniques relied on

individual weather models that offered a narrow view of the

variables that affect the availability of renewable energy. The

IBM Sunshot initiative combines self-learning weather models,

datasets of historical weather data, real-time measurement from

local weather stations, sensor networks and cloud information

derived from satellite imagery and sky cameras
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Application

Objective

Biogas Recovery Systems at AgSTAR

Source: World Economic Forum, USDA

▪ AgStar promotes the use of biogas recovery systems to

reduce methane emissions from livestock waste. In addition

to producing biogas, anaerobic digestion systems can also

help achieve other social, environmental, agricultural and

economic benefits.

▪ AgSTAR is a collaborative program sponsored by EPA and USDA that

promotes the use of biogas recovery systems to reduce methane emissions

from livestock waste.

Renewable Energy in a Circular Economy: Use Cases (2/2)

▪ Iceland has, in the last 40 years, gone from being mostly

reliant on coal and oil towards extracting 73% of its primary

energy needs from renewable energy, and at the same time

achieved impressive economic success. About 99% of the

electricity consumed in the country is derived from

renewable sources. Iceland is serving as an example that a

sustainable path and economic growth can go hand-in-hand

and other countries possibly can replicate that

▪ Iceland aims for a fully renewable economy by 2050. Presently, only the

transportation sector relies on fossil fuels, and various initiatives are being

undertaken by the Icelandic government to significantly reduce the reliance on

imported fossil fuels

The Iceland Example: Implementing sustainable energy development

https://www3.weforum.org/docs/WEF_Smart_at_Scale_Cities_to_Watch_25_Case_Studies_2020.pdf
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Emerging opportunities in related niches

Area About Logos

Water Stocks

▪ Climate change is depleting the global fresh-water reserves. For example, Cape 

Town, South Africa, was months away from running dry in 2018, until swift 

conservation measures helped to replenish supplies. A portfolio of water 

investments might include companies that collect, purify and distribute water.

Green 

Nanotechnology

▪ Manipulation of various materials at the nanometer level, which could transform how 

products are manufactured, and reducing energy needs.

Power-to-X

▪ Power-to-X is an umbrella term that covers different processes that turn electricity into 

heat, hydrogen or renewable synthetic fuels. It offers a significant opportunity to 

speed up the shift to renewables by ramping up synthetic fuel production, and rapidly 

reducing fossil fuel emissions.
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According to figures from the Energy Transitions Commission, a global coalition of leaders from across the energy industry, achieving net zero in 2050 will require between USD 1

trillion and USD 2 trillion of investment per annum. M&A into renewables and green energy will be a key factor for delivering investment at this scale.

2021 Top Deals

Target Buyer/Investor
Target

nation
Size (USD)

Covanta
EQT Infrastructure 

V Fund
US 5.1 billion

Qatar Investment 

Authority

Avangrid US 4 billion

Tianjin Beiqing Power 

Smart Energy Co Ltd

SEC Electric 

Machinery Co Ltd
China 3.3 billion

Tilt Renewables Ltd

Pisa Obligor Co 1 

Pty Ltd
NZ 2.3 billion

Falck Renewables SpA
Infrastructure 

Investments Fund
Italy 2.5 billion

Duke Energy Indiana GIC US 2 billion

▪ Today’s PE shops—including the world’s largest alternative asset manager, Blackstone Group Inc—are 

pouring capital into fast-growing sectors such as solar, carbon capture and battery storage. Part of the 

attraction stems from the rapid adoption of wind and solar as public demand for climate accountability 

rises.  In 2019, PE invested USD 20.9 billion in Conventional Energy funds, USD 44.6 billion in renewable 

energy funds and USD 43.9 billion in mixed funds. In 2020, the numbers for PE investment in conventional 

energy funds, renewable energy funds and mixed funds stood at USD 8.3 billion, USD 52.2 billion and 

USD 17.9 billion, respectively. The trend was expected to continue in 2021 as well. 

▪ The US aims to achieve 37% of its electricity from solar power by 2035 and 44% by 2050. The US 

Energy Department announced its ambitious outline in September 2021. The idea is to achieve this 

goal by public and private spending of as much as USD 562 billion between 2020 and 2050. This 

announcement is likely to spur investment activities in solar energy in the US. 

▪ LDES can cost-effectively store electricity from wind, solar and other renewable sources and then 

make it available when needed. The LDES council has recently released a report in which it has 

projected an increasing momentum behind LDES deployment with around USD 3 billion invested in 

LDES technology companies in the last five years, and an expected5-35 GW /1TWh of capacity to be 

deployed globally by 2025 with approximately $50 billion investment. One example of a successful 

LDES firm is Energy Vault which is now valued at more than USD 1 billion. The firm has attracted 

investment from SoftBank, Saudi Aramco and Palantir Technologies. 

Private Equity 

(PE) crowds 

renewable deals

The US has 

aggressive 

agenda on solar 

power

Investment in 

long-duration 

energy storage 

(LDES) sector

Renewable Energy: M&A Landscape

Sources: Capital IQ, Eikon, Bloomberg, LDES council , Internal RocSearch research

https://www.bloomberg.com/news/articles/2021-07-06/private-equity-is-ditching-fossil-fuels-over-climate-change-concerns?sref=CVntr6Fy
https://www.ldescouncil.com/publication/
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Target Country Target Buyer Deal Type Deal Size (In USD) Date

India
Visual Percept Solar Projects

Torrent Power Limited Corporate 21.71 million 10-2-2022

Portugal
Sociedade De Iniciativa E Aproveitamentos 

Florestais - Energia, S.A.
SDCL Energy Efficiency Income Trust Plc Private Equity 25.14 million 7-2-2022

US Urban Grid Solar Brookfield Renewable Corporation Corporate 650 million 26-1-2022

China
Guangzhou Zhiguang Energy Storage 

Technology Co Ltd

Shanghai Cooltech Power Co Ltd
Corporate NA 21-12-2021

Indonesia PT Supreme Energy Sumatera Inpex Geothermal Sarulla Ltd Corporate NA 16-12-2021

South Korea CPV Fairview Energy Center DL Energy Co Ltd Corporate NA 16-12-2021

India Clean Max Auriga Power Cipla Ltd Corporate NA 15-12-2021

Thailand Keyman Wind Power Co Ltd Super Wind Energy Co Ltd Corporate 27 million 15-12-2021

Romania Foton Power Energy SRL Societatea Energetica Electrica SA Corporate 5 million 07-12-2021

China 
Zaozhuang Leye Lvxiao Electrical 

Technology Co Ltd
Suzhou Industrial Park Heshun Electric Co Ltd Corporate 15 million 07-12-2021

Renewable Energy: Recent M&A Activity

Sources: Thomson Reuters Eikon, Internal RocSearch research
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Introducing RocEye CleanTech Edition

▪ CleanTech, also referred to as clean technology, has emerged as an umbrella term encompassing the investment asset class, technology and business sectors, which include clean energy,

environmental and sustainable or green products and services. Venture Capital (VC) and PE (PE/VC) investment in renewable energy and storage rose 51% in 2020 to a record a high of USD 5.9

billion. Corporate M&A and PE buyouts totalled USD 34.7 billion. It is expected that PE/VC investment in renewables and storage technology is going to gather pace from 2021 onwards.

Identify the Right Investment Opportunities within the CleanTech Space

Our Solutions

Coverage of five major sectors1 (Agriculture, 

Energy & Power, Transportation, Resources & 

Environment and Chemicals & Materials)

A four-staged filtration process – from a 

large pool (of universe set) to a high-potential 

refined list of shortlisted CleanTech targets

Global reportage, starting with the UK, 

followed by other high-impact countries/regions

Proprietary RocEye CleanTech Platform to 

proactively help clients make informed 

decisions around investments, joint ventures, 

strategic alliances, etc.

Key Features

Potential opportunity screening by 

sector and segment

CleanTech opportunity screening by 

region/country

Filtration by maturity of business 

(start-up, growth and maturity stage)

Opportunity screening by 

investment holding period 

Attractiveness scorecard 

for potential targets

For more information email 

info@rocsearch.com

Stages of growth classified in accordance with years since founding – Start-up: Up to 5 years; Growth: 5-10 years; Mature: More than 10 years
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About RocSearch

Founded in 1999, RocSearch has been a pioneer in empowering our clients to overcome challenges and realise their goals. Our strength is delivering research and advisory solutions through managed and

dedicated teams that produce the expert intelligence our clients require to gain a true competitive advantage.

We provide extensive buy-side and sell-side support to leading private equity firms, corporate finance advisory firms and corporate M&A teams. Our data intelligence-driven offerings span buyer and target

identification, market and commercial due diligence support, investment thesis validation, market mapping, comparable and intrinsic valuations, competitive benchmarking, ESG assessments, and capital

structure analyses.

Our longstanding client relationships bear testament to the enduring value we create, alongside our consistent reliability and absolute discretion. We take great pride that many of the brightest global

companies rely on us to help them achieve top-line growth, operational efficiency and increased profitability.

Offices: UK | India | Poland | USA | Hong Kong | Argentina

www.rocsearch.com

Contact

Aditya Joshi

Vice President – Client Services

aditya.joshi@rocsearch.com

+48-667-925-670

Feel free to reach out to us:

Business enquiry: sales@rocsearch.com

General enquiry: info@rocsearch.com
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