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We are glad to see that this innovation ecosystem  
has continued to mature and grow in activity levels  
and variety even during the Covid period. 

n  The number of investment funds dedicated to  
the cleantech theme - or some aspects of it -  
have continued to increase in the 2020’s. This is  
partly reflected in the names of the companies on  
our APAC Cleantech 25 expert panel (see pages 25-26). 

n  The flow of clean technology-type companies emerging 
from around the Asia-Pacific region is also increasing 
year-over-year, particularly in the areas of Agriculture 
& Food, on the one hand, and the electrification of 
Transport, on the other. The quality of solutions and 
entrepreneurs is also on the rise, as evidenced in the 
2022 APAC Cleantech 25 companies (see pages 20-23).

All that said, the number of companies and venture 
investments in this theme is still small, relative to  
the consumer internet or mobile commerce areas.  
And relative to the size of the problem of GHG  
emissions from the region, it remains inadequate. 

We all have much work ahead of us to develop and  
scale the regional and global solutions to put ourselves  
in a position to face head-on the growing sense of crisis 
around a warming climate and a degrading environment. 

We only have 7 years left to halve global emissions  
to keep the 1.5 degrees objective of the Paris Agreement  
2015 alive. Everywhere, and every industry, must play  
its proportionate part. 

Cleantech Group looks forward to making our modest 
contributions. Our APAC Cleantech 25 program is now in 
its fifth year, highlighting companies with exciting potential. 
And we are glad to have the opportunity to bring back our 
Cleantech Forum Asia in person this year, in October 2022 
(after a 3-year absence due to Covid-19), where we will 
host some of these companies, and many more.

Welcome to our annual spotlight on the innovation activity in the 
cleantech ecosystem of Asia-Pacific.

The number of investment 
funds dedicated to the 
cleantech theme - or some 
aspects of it - have continued 
to increase in the 2020’s

Foreword
Richard Youngman CEO

CEO, Cleantech Group
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5 Increase on 2021 figures 

6 Decrease on 2021 figures 

1  Same as 2021 figures

 Australia (35)

 China (61 )

 Hong Kong (16)

 India (46)

 Indonesia (15)

 Japan (21 )

 Singapore (75)

 Malaysia (15)
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Venture and growth capital investments in Asia-Pacific-
based innovators have continued the growth trajectory 
since the last time we wrote this report in 2021.  
Venture deals and amounts of capital invested in  
the first half of this year tied for the second-largest  
half in APAC over the past five years.
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Nevertheless, venture funding growth rates in APAC  
are lagging those observed in North America and  
Europe, where interest in cleantech innovation has 
exploded in the past two years – APAC funding has grown 
26% since the first half of 2020, whereas North America 
and Europe saw 54% and 158% growth, respectively.

Venture deals and amounts of capital invested

Venture and growth capital investment by region

North America

Europe & Israel

Asia Pacific
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Partially explaining the differences in growth patterns 
in the past two years is that the growth in APAC is still 
underpinned by the transportation and agriculture 
industry groups, whereas North America and Europe 
have experienced more balanced growth across all 
industry groups. 

As an example, China still makes a strong showing  
in lithium-ion batteries and electric vehicles (EVs),  
but much of the upstream innovation around new  
battery chemistries and downstream innovation  
vehicle-to-grid and battery recycling is occurring  
in North America and Europe.

China remains the largest center of cleantech  
innovation and associated fundraising in Asia,  
followed by India, where nearly 30% of all APAC cleantech 
deals took place in both 2021 and so far in 2022.

China continues to build out an innovation ecosystem  
to supply its electric and low-emission vehicles industry, 
with innovators targeting long-haul fuel efficiency 
(Inceptio), EV performance optimization (EcarX),  

EV charging (X-Charge) and battery swapping  
(Aulton New Energy). Electric vehicles have become 
mainstream in the Chinese consumer market (battery 
electric vehicles hold 16% market share1) and with bans 
on internal combustion vehicles set for 2035 in Japan, 
Korea, and Thailand, expect to see China’s electric vehicle 
and bus innovators start looking toward regional export 
markets as well. 

India is one of the few countries on track to meet its Paris 
emissions target (33-35% reduction in GDP emissions 
intensity on 2005 levels by 2030)2. Solar and wind have 
underpinned much of India’s power decarbonization 
efforts, and a swift roll-out of electric buses, cars and 2-3 
wheel vehicles is being undertaken to tackle India’s 16% of 
emissions that come from transportation. This urgency is 
reflected in the surge of transport and logistics investment  
($4.8 billion) in India over the past 3 years. Electric  
ride-sharing (Blusmart), battery charging and swapping 
(SUN Mobility, Battery Smart), and electric cargo vehicle 
(altigreen) innovators will continue to benefit from 
regulatory tailwinds and a market that values localized 
business models. 
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1 https://insideevs.com/news/582106/china-plugin-car-sales-march2022/ 
2 https://www.nrdc.org/sites/default/files/road-from-paris-202009.pdf

Regional venture funding growth by industry group

Agriculture & Food

Enabling Technologies

Energy & Power

Materials & Chemicals

Resources & Environment

Transportation & Logistics

https://i3connect.com/company/inceptio-technology
https://i3connect.com/company/ecarx
https://i3connect.com/company/x-charge
https://i3connect.com/company/aulton-new-energy
https://i3connect.com/company/blusmart
https://i3connect.com/company/sun-mobility
https://i3connect.com/company/battery-smart
https://i3connect.com/company/altigreen
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Agriculture is still the largest source of livelihoods in India 
– innovations for supply chain and food distribution have 
underpinned the majority of agricultural venture financing 
in India. Agrostar, a 2022 APAC Cleantech 25 company, 
has digitized the supply chain for agricultural inputs  
and market access in India. Going beyond supply  
chain, Indian innovators are creating new solutions  
for agricultural efficiency, including sensing and 

automation solutions (Absolute Ag) and hardware for 
food safety verification (AgNext). As digital distribution 
and commerce platforms continue to connect India’s 
distributed agriculture markets, expect to see more Indian 
digital agriculture companies capitalizing on the availability 
of data to create India-specific agricultural efficiency and  
farmer decision-making solutions.
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https://i3connect.com/company/agrostar
https://i3connect.com/company/absolute-foods
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Outside of China and India, agriculture and transportation 
are also areas of high activity. Investor enthusiasm for 
digital agriculture and aquaculture can be seen here as 
well, with companies like Greenlabs (Korea), eFishery 
(Indonesia – a 2020 APAC Cleantech 25 company), 
and Umitron (Singapore – a 2021 APAC Cleantech 25 
company) all raising new rounds in 2022. Singapore is 
punching above its weight in the alternative proteins 
space, with fresh fundraising rounds in the past 12 
months for Next Gen (plant-based foods), GOOD Meat 
(cultivated cellular proteins – a 2022 APAC Cleantech 25 
company), and Turtletree (lab-grown dairy milk – a 2021 
APAC Cleantech 25 company). With global protein demand 
projected to increase 70% by 2050, innovative approaches 
to closing the protein gap are likely to continue to be a 
central trend in agriculture and aquaculture.

Electrification of the transport ecosystem in APAC is 
becoming more localized, with new technologies and 
business models launching to resolve local challenges 
unique to APAC countries. Singapore again has made 
an outsized showing in the electric mobility value chain. 
From electric micromobility (Neuron and Beam in scooter 
sharing), to mobility product platforms (2022 APAC 
Cleantech 25 company Next Billion), to lithium-ion  
battery recycling and material recovery (2022 APAC 
Cleantech 25 company Green Li-ion), Singapore is 
emerging as a living electric mobility laboratory city. 

Looking ahead, the continued wave of electric vehicle 
deployment will perhaps be the most consequential 
trend for Asia-Pacific, not just for its impact on transport 
emissions reduction but for the role that vehicles will  
play as a platform for decarbonization of other sectors. 
With millions of vehicles plugging into APAC grids, there 
will be more opportunities to balance variability from 
renewables. Coming power market deregulation in Japan 
is expected to unlock grid flexibility business opportunities 
(Australia has had distributed energy demonstration 
projects since 2019) and experimentation with virtual 
power plants in China and Singapore indicate more 
flexibility opportunities on the horizon for APAC grids. 

Innovations that keep vehicles moving through urban 
spaces (see 2022 APAC Cleantech 25 companies Aulton 
New Energy and Chengmandian) will become the center 
of gravity for smart city and city planning technology 
development. Beyond potential to decarbonize the APAC 
region, innovators in these spaces will have exposure 
to a wide enough range of conditions throughout APAC 
to develop world-leading exportable technologies, if the 
moment is met.
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Venture funding by industry group: Korea, Singapore & Indonesia

Agriculture & Food

Enabling Technologies

Energy & Power

Materials & Chemicals

Resources & Environment

Transportation & Logistics

https://i3connect.com/company/greenlabs
https://i3connect.com/company/efishery
https://i3connect.com/company/umitron
https://i3connect.com/company/next-gen
https://i3connect.com/company/good-meat
https://i3connect.com/company/turtletree-labs
https://i3connect.com/company/neuron-mobility
https://i3connect.com/company/beam
https://i3connect.com/company/next-billion
https://i3connect.com/company/green-li-ion
https://i3connect.com/company/aulton-new-energy
https://i3connect.com/company/aulton-new-energy
https://i3connect.com/company/chengmandian-energy-technology
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Case Study : EF Polymer

Reducing  
Agricultural  
Water Consumption
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1 TON OF 
POLYMER
from 10 tons  
of biowaste

KEY NUMBERS:

~40% 
REDUCTION
in water usage  
with polymer

~20% 
REDUCTION
in fertilizer usage  
with polymer

 ~15% 
INCREASE
in crop yields

Case Study

EF Polymer has developed a 
biodegradable polymer from  
food waste that increases water  
and fertilizer retention for crops.

How it works 
The polymer is made through a UV 
polymerization process using biowaste such 
as fruit and vegetable peels, as well as other 
binding agents. The resultant product,  
Fasal Amrit, can hold water up to 3 years. 
When applied to soil, the polymer retains and 
releases water depending on the soil saturation, 
preventing leaching. The expansion and 
contraction process also increases soil aeration.

Potential impact
EF Polymer offers reduction in water and  
fertilizer consumption, as well as increased  
yields without the use of harmful substances. 

Ambition 
The company plans to scale supply in India  
and Japan, and increase its reach globally,  
having completed successful point-of-care  
testing in South Africa, New Zealand and the  
United States. The polymer also has other 
applications, including in sustainable ice packs  
and organic sanitary pads, in which the company 
aims to venture in the coming years. 

MORE THAN 50% OF THE WORLD’S  
POPULATION TO FACE WATER STRESS BY 2050 
ADVANCING EARTH AND SPACE SCIENCE,  
FUTURE TRANSBOUNDARY WATER STRESS, 2020 

About EF Polymer

Company founded: 2018

Number of employees: 11-50
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Case Study : Green Li-ion

Diverting  
Lithium from 
Landfills
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4 TIMES MORE 
profitable than current 
li-ion battery recycling

KEY NUMBERS:

8 TIMES LOWER 
carbon emissions compared 
to other technologies

PROCESS 
PRODUCES 99.9%
pure cathode material

Case Study

Green Li-ion has developed recycling 
technology for lithium-ion batteries, 
promoting circularity of valuable  
materials such as cobalt, nickel, 
lithium and manganese.

How it works 
Crushed battery powder undergoes leaching to 
extract metal ions. Impurities such as aluminum 
and copper are precipitated out, with cathode 
solids removed in a filtration unit and further 
processed. The process does not require high 
temperature or pressure and does not use the 
Evaporative Air Cooling process, leading to an 
energy-efficient system.

Potential impact
Technology diverts hazardous components from 
landfills and allows for profitable extraction of 
battery-grade materials. The system is closed-
loop, re-using 90% of the water within.

Ambition 
Company aims to have 92 machines distributed 
globally before 2026. It will also look to start 
its next financing round, enabling continuous 
production and reaching efficiency at scale. 

95% OF LITHIUM-ION BATTERIES END UP 
IN LANDFILLS AT THEIR END-OF-LIFE.
IISD, SUSTAINABILITY AND  
SECOND LIFE, 2019 

About Green Li-ion

Company founded: 2020

Number of employees: 11-50
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Case Study : Hysata

Bringing Green 
Hydrogen to  
Cost Parity
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95% SYSTEM 
EFFICIENCY
vs. ~75% of incumbent

KEY NUMBERS:

Resultant cost to be

LESS THAN 
$ 1.5/KG OF 
HYDROGEN

About Hystata

Company founded: 2021

Number of employees: 2-10

Case Study

Hysata has designed an energy-efficient 
electrolyser to produce green hydrogen 
at a lower cost, crucial in the efforts to 
decarbonize heavy industries and the 
transportation sector.

How it works 
Unlike in a traditional electrolyser, water is fed into 
the system using a capillary separator between 
the electrodes. This targeted delivery results 
in minimal liquid/bubbles interference at the 
catalyst active sites, and the direct production of 
both hydrogen and oxygen. The new electrolyser 
design also leads to a reduction in CAPEX costs 
in the balance-of-plant as extensive cooling and 
separation steps are no longer needed.

Potential impact
Hysata’s electrolysers can be supplied as modules 
starting from 5MW, going up to at least 100MW 
trains. Currently, the company is targeting steel 
makers, chemical producers and energy export 
projects to produce both green hydrogen-as-fuel 
and green hydrogen-as-raw material. With drastic 
reductions in energy and CAPEX costs, hard-to-
abate sectors can now be decarbonized. 

Ambition 
Having raised a Series A round, Hysata is to 
develop a pilot electrolyser plant in Australia  
to reach gigawatt-scale production capacity  
by 2025, scaling to tens of gigawatts in the  
next 10 years. The company is also to grow  
its manufacturing team. 

GLOBAL PROJECTED DEMAND FOR GREEN HYDROGEN 
TO REACH 500 MILLION TONNES/ANNUM BY 2050 
PWC, THE GREEN HYDROGEN ECONOMY
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Case Study : Nextbillion.ai 

Optimizing  
Routes and Fleets
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50% 
IMPROVEMENT 
in location accuracy

KEY NUMBERS:

3 TIMES 
lower latency

Case Study

Nextbillion.ai has developed an 
artificial intelligence-powered spatial 
data and mapping platform with use in 
fleet telematics and last-mile logistics.

How it works 
Nextbillion.ai provides enterprise-grade APIs 
and SDKs using geospatial, aerial and enterprise 
data. The APIs provide distance matrices, route 
optimization, geocoding and navigation tools for  
ride-hailing, last-mile logistics, long-haul trucking  
and fleet management. 

Potential impact
Optimized routes allow for significant reduction 
in idle time, resources and fuel usage, leading to 
a reduction in carbon emissions. 

Electric vehicle routing can be optimized using 
the platform to better account for charging 
stations, battery life, weather and road and 
vehicle conditions.

Ambition 
The company aims to apply their solution to 
smart cities, providing a foundational framework 
for location mapping. It also plans to expand  
across North America and Europe.

THE TRANSPORT SECTOR ACCOUNTS  
FOR 21% OF GLOBAL CARBON EMISSIONS
WORLD RESOURCES INSTITUTE,  
CLIMATE DATA EXPLORER, 2016

About Nextbillion.ai

Company founded: 2019

Number of employees: 11-50
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Case Study : Tsubame BHB

Increasing  
Efficiency in 
Ammonia 
Production
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30% REDUCTION 
in catalyst requirement 
using proprietary

KEY NUMBERS:

TEMPERATURE 
REQUIREMENT: 
300 – 400 ºC  
vs. 500 – 600 ºC

PRESSURE 
REQUIREMENT:
<50 bar vs. 200  
– 1000 bar

Case Study

Tsubame BHB has developed an  
ammonia production process with  
lower temperature and pressure 
requirements for on-site applications 
using a proprietary catalyst.

How it works 
The electride catalyst lowers the energy 
requirements of the ammonia synthesis process, 
which the company provides within a small-scale 
modular system or as stand-alone. Coupled with 
hydrogen from renewable energy-driven water 
electrolysers, green ammonia can be produced  
at a lower cost and effect on the environment. 

Potential impact
Tsubame’s distributed production system 
eliminates the need for transportation and 
storage, providing ammonia on-site. Ammonia  
is needed for use in fertilizers, energy storage, 
fuel and as a building block for other chemicals. 

Ambition 
Tsubame aims to supply its first modular 
system in 2022 and first EPC contract in 2023. 
It also aims to expand into areas with high 
ammonia demand such as Africa, to help 
address food security. 

CURRENT AMMONIA PRODUCTION THROUGH  
THE HABER-BOSCH PROCESS ACCOUNTS FOR  
1.4% OF GLOBAL CARBON DIOXIDE EMISSIONS AND 
USES 1% OF THE WORLD’S ENERGY PRODUCTION 
NATURE CATALYSIS, ELECTRIFYING THE  
HABER-BOSCH, 2019

About Tsubame BHB

Company founded: 2017

Number of employees: 11-50
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Agriculture & Food
Company Description Country

Developer of a technology platform for rural farmers that 
offers real time advice and easy ordering of agri-products

India

Developer of an eco-friendly water retention polymer  
to reduce irrigation water and fertilizer requirements

Japan

Manufacturer of cultivated cellular protein and derivatives Singapore

Manufacturer of sustainable proteins, oils and frass  
from waste materials for animal feed and fertilizers

Malaysia

Materials & Chemicals
Company Description Country

Developer of nano membranes for  
water separation and purification

Singapore

Developer of biodegradable PHA polyester  
using micro-organisms

China

Developer of ammonia production technology at lower 
temperature and pressure for on-site applications

Japan

 4 companies 5 | 3 countries 5

 3 companies 5 | 3 countries 5
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Energy & Power
Company Description Country

Developer of portable, prefabricated solar arrays Australia

Provider of AI and IoT-based optimization services  
for energy use and mobility operations

Japan

Provider of electric vehicle battery swapping and  
full-life battery management solutions

China

Developer of capillary-fed hydrogen electrolyser, producing 
green hydrogen for steel, transport and chemical sectors

Australia

Developer of acoustic AI solutions to monitor  
wind turbine performance and health

Australia

Developer of machine learning and data analytics-driven  
energy cloud platform for smart cities and distributed  
energy resource systems

Singapore

Provider of PV solar installation, operation and maintenance 
services for commercial and industrial buildings

Indonesia

 7 companies 5 | 5 countries 5

Enabling Technologies
Company Description Country

Developer of semiconductors for efficient high-power  
controllers in 5G and EV-related applications

China

Developer of a SAAS platform for weather forecasting,  
enabling renewable energy forecasting and trading,  
farm monitoring

China

 2 companies 5 | 1 country 5
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Resources & Environment
Company Description Country

Developer of plastic cleaning and recycling system to  
provide quality plastic granules to the commodities market

India

Provider of solutions for smog and air pollution  
treatment via carbon capture and conversion

China

Developer of carbon management software to help  
companies measure and reduce their carbon footprint

Hong Kong

Developer of lithium-ion recycling technology Singapore

Provider of recycling services by connecting informal  
waste pickers, recyclers and municipalities in India  
using a proprietary mobile app and platform

India

Provider of refurbished electronics marketplace platform Singapore

Transportation & Logistics
Company Description Country

Provider of ride-hailing services in electric vehicles India

Developer of a mapping platform for logistics and  
fleet management

Singapore

Provider of lithium-ion battery charging, maintenance,  
and recycling services for EV applications

China

 6 companies 5 | 4 countries 5

 3 companies 5 | 3 countries 5
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About 
Cleantech 
Group
At Cleantech Group, we provide research, 
consulting and events to catalyze opportunities  
for sustainable growth powered by innovation.  
We bring clients access to the trends, companies 
and people shaping the future and the customized 
advice and support businesses need to engage 
external innovation.

Industries are undergoing definitive transitions 
toward a more digitized, de-carbonized and 
resource-efficient industrial future. At every stage 
from initial strategy to final deals, our services 
bring corporate change makers, investors, 
governments and stakeholders from across  
the ecosystem, the support they need to thrive  
in this fast-arriving and uncertain future.

The company was established in 2002 and is 
headquartered in San Francisco with people  
based in London, Paris and Boston.

August 2022
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28 leading specialists from across the APAC  
region provided their inputs into the process.

August 2022

Expert 
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28 leading specialists from across the APAC  
region provided their inputs into the process.
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