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Ten years can pass by fast.
This is our tenth edition of  
the Global Cleantech 100.

Given the key question we seek to answer 
each year is “which companies look best  
set to have significant market impact  
over the next five to ten years?”, our 10th  
edition allows us to reflect on what the 
market’s consensus viewpoint has got  
right and wrong over the past decade,  
and how significant shifts have occurred  
in the portfolio. 
 
 
 
 
 
 
 

Markets mature, challenges evolve
Tesla, one of the early graduates from the 
first edition of the Global Cleantech 100 
(published in 2009) when it went public  
in 2010, remains a force today, having 
significant impact on the global markets  
of batteries, EVs and solar (having merged 
with another Global Cleantech 100 graduate, 
SolarCity), despite a series of setbacks and 
challenges during 2018.

Solar has matured over the past decade to 
the point where its representation in today’s 
Global Cleantech 100 is mostly anchored by 
companies leveraging solar power to create 
off-grid power to the billions without access 
to clean, reliable and affordable energy. 

Foreword
By Richard Youngman, CEO, Cleantech Group

GLOBALCLEANTECH100

“ Year on year, data, 
digitalization and 
Industry 4.0 have become 
much more strongly 
represented themes in  
the Global Cleantech 100.”
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CEO, Cleantech Group
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Peaks and troughs will continue to  
be a feature of future editions
Batteries and energy storage continue  
their rollercoaster ride, whereby the market’s 
excitement heats up and cools off, periodically.  
The last peak of excitement saw 15 such  
companies in the 2015 Global Cleantech 100.  
Since the demise of Aquion Energy and  
with the current predominance of Li-ion,  
the 2019 edition shows we are now in a  
cool period again - as we were around 2013. 

Year on year, data, digitalization and  
Industry 4.0 have become much more strongly  
represented themes in the Global Cleantech 100.  
Venture markets have cooled to hardware over  
time; the early lists saw a number of high-profile 
favorites end in bankruptcies or distressed M&A.  
In the 2019 list digital and data predominate across  
all industrial areas – from mines to space, from 
buildings to trucks, from Bangladesh to California.

Biofuels was a strong constituent in the early lists  
– 14 in 2010, its high-point. This wave has largely  
died out, to the extent that in this new 2019 list,  
we see none of the old favorites (e.g. Enerkem, 
Genomatica, and Green Biologics) but instead  
we see an emergence of a handful of new  
biotechnology platform plays such as Caribou 
Biosciences and DMC Biotechnologies.

Water innovation companies have similarly gone  
out of fashion, fading from over 10% of the first  
eight editions to having just two representatives  
in 2019 (Axine and Organica Water, appearing  
for the fourth and sixth times respectively).  
This strongly suggests the early-stage pipeline  
is not being replenished like it was in the 2000s. 

Food has emerged strongly as a market opportunity
Agriculture & Food was not apparently regarded  
by the market players of the early 2010s as a  
significant market opportunity for innovation.  
It is now. In the last three lists representation  
has nearly quadrupled from its 3.5% historical  
average in the first seven lists, to 12% in 2019.

Transportation remains the “hot” innovation  
category globally
And Transportation (a category that embraces  
mobility service companies as well as logistics)  
has emerged as the “hot” category of today,  
accounting for 21% of the 2019 list. The implication is 
that this is the industrial activity set for the strongest and 
fastest re-definition in the 2020s, as the major trends of 
autonomy, electrification and transportation-as-a-service 
strengthen and converge to change the face of the 
transport industry as we knew it in the 20th century.

Congratulations to those who made it to the 2019  
list, to recent successful graduates, and to all the 
entrepreneurs out there pushing forward the  
“doing more with less” industrial innovation  
theme we termed cleantech back in 2002. 

We continue to monitor, and indeed champion,  
your progress. Happy 2019!
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The question we seek to answer:  
According to the world’s cleantech community, 
which 100 private companies today are most 
likely to make significant market impact over 
the next five to ten years? 
 

We answer this question in three phases.

Phase 1: Nominations 
Nominations come from five sources:
-  The expert panel of 87 investor and multi-national 

corporation representatives 
-  Our i3 platform tracking the investment and  

partnership history of over 13,000 relevant companies
-  Over 250 third-party awards where expert  

assessment has been applied
- Our sector analysts
- The global ecosystem * (i3connect.com/gct100/nominate).

Phase 2: Evaluation
Since our aim is to objectively synthesize and represent 
collective opinion, nominations are scored in a system 
rewarding companies that have multiple validations from  
our nomination sources. From this, a shortlist is created  
and sent to our panel of 87 industry experts comprised  
of investor and multi-national corporation representatives. 
The panel votes positively or negatively based on their 
knowledge of the company’s innovation, market and  
ability to execute. 

Phase 3: The Final 100
A combination of data from Phase I and Phase 2 are pooled 
and adjusted for geographic or other biases. Companies  
with the highest points overall make it to the final 100.

How we select  
the Global  
Cleantech 100 

GLOBALCLEANTECH100

http://i3connect.com/gct100/nominate
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*To be valid, nominations of your own company (or one you are part owner of), be they made by the expert panel or the open call to the ecosystem,  
must be accompanied by nominations of at least two other companies you admire and with which you have no commercial association.

Any independent, private, for-profit cleantech company can qualify for the Global Cleantech 100. These companies must have a knowledge-based  
offering that embodies doing more with less (provides superior performance at lower costs, greatly reduces or eliminates negative ecological impact  
and improves the productive and responsible use of natural resources).

There was a record number of nominations for the  
2019 Global Cleantech 100 list. In total, 13,900 companies  
from 93 countries were nominated. These companies were 
weighted and scored to create a short list of 308 companies  
that were reviewed by the 87 members of Cleantech Group’s  
Expert Panel.

The list offers a fair representation of global innovation and  
private company creation. It is not Cleantech Group’s editorial  
voice, but the collective opinion of hundreds of individuals  
within the wider global cleantech innovation community.

DEPTH AND BREADTH OF THE  
CLEANTECH COMMUNITY

GLOBALCLEANTECH100



Uncover the story behind the companies 
included in the 2019 Global Cleantech 100.  
How much money have they collectively 
raised? How many investors have they 
attracted? Which sectors dominate?*

*All investment figures based on data collected up to 31 December, 2018.

The Global  
Cleantech 100  
in numbers

Locations of companies /  
Total venture and growth investment

North  
America
$10.6B

Europe & Israel
$1.87B

Asia  
Pacific
$1.37BAfrica

$244M

GLOBALCLEANTECH100
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Scale of investment Sectors
Companies on list/ 
Total venture and  
growth investment 

Size of 2018 venture and growth  
investment in the 2019 Global Cleantech 100

People and companies

Total money raised by the companies  
in the 2019 Global Cleantech 100 

Over  
$14,000,000,000

People employed by the Global Cleantech 100 

Over 15,000
Oldest company founded 

1998
Newest company founded 

2016

Number of investors 
working with the 100 

371
Investor 
countries

37
Total rounds  
of investment 

532

Average equity investment 

$37,324,000
Biggest equity investment 

$600,000,000
into Lyft

Agriculture  
& Food

12 companies / $1.90B

Energy  
& Power

40 companies / $1.82B

Industrial & 
Manufacturing

5 companies / $951M

Materials & 
Chemicals

9 companies / $247M

Resources & 
Environment

13 companies / $767M

Transportation  
& Logistics

21 companies / $8.37B

11



12

Company Description Country

Agriculture & Food

AeroFarms is a developer of aeroponic systems to grow leafy greens at high yield densities  
in urban vertical farms.

United 
States

AgriProtein is a developer of an alternative protein feed produced from organic waste fed  
to black soldier flies.

South 
Africa

Apeel Sciences is a developer of organic, non-toxic food coatings that lengthen shelf-life. United 
States

Beyond Meat is a producer of a variety of plant-based alternatives to meat products. United 
States

Calysta is a manufacturer of fish and animal protein feed products using methane  
conversion technology.

United 
States

Farmers Business Network (FBN) is a developer of a data and insight sharing platform  
for farmers to upload data-sets and benefit from aggregated data across multiple farms.

United 
States

Impossible Foods is the creator of the Impossible Burger, a plant-based burger. United 
States

Indigo is a developer of microbiological crop protection technology and provides an array of  
farm services including satellite imagery, agronomic services, testing, and a grain marketplace.

United 
States

Plenty is a developer of vertical farms that combine hydroponics and sensors with  
AI and data analytics to create high efficiency farms.

United 
States

Ripple Foods is a developer of a dairy-free, pea-based milk alternative. United 
States

Semios is a developer of a crop management system that uses proprietary sensors  
and software to respond to pest, disease and plant health in real-time. Canada

Trace Genomics is a developer of genomics and machine learning solutions to genetically  
survey soil health and microbial content.

United 
States

Energy & Power

Advanced Microgrid Solutions is a provider of a software-based grid edge asset optimization  
and management platform, as well as services for designing and developing energy assets.

United 
States

APERIO Systems is a provider of software solutions for real-time notification of cybersecurity 
breaches in critical control systems. Israel

AutoGrid Systems is a provider of networked energy management applications that enable  
utilities, electricity retailers, renewable energy project developers and energy service providers  
to deliver cheap, clean and reliable energy across distributed energy resources.

United 
States

Avalon Battery is a developer of flow battery technology systems and services that enable 
commercial, industrial and utility scale electricity generators and users to manage, store and 
optimize distributed energy.

United 
States

Azuri Technologies is a developer of pay-as-you-go solar products for off-grid households. United 
Kingdom

GLOBALCLEANTECH100

Here are the 2019 Global Cleantech 100 companies listed in alphabetical order by sector. 



13

Company Description Country

Energy & Power (continued)

BBOXX is a developer of off-grid energy solutions that provide affordable, clean energy  
to remote communities in the developing world.

United 
Kingdom

Bidgely is a provider of software services that help utilities to increase their engagement  
with prosumers within residential energy markets.

United 
States

Carbon Lighthouse is a provider of actively managed building management services for commercial 
and industrial customers, enabling energy optimization and renewable production utilization.

United 
States

CoolEdge Lighting is a developer of energy efficient surface illumination hardware for buildings. Canada

ecobee is a developer of Wi-Fi enabled smart thermostats and room sensor technology for 
residential and commercial applications. Canada

Electrochaea is a developer of a power-to-gas energy storage technology that converts excess 
electricity from wind and solar into gas for direct injection into the existing natural gas infrastructure. Germany

Electron is a developer of a blockchain-based distributed ledger network, enabling visibility  
and control across grid-edge assets.

United 
Kingdom

Enbala Power Networks is a provider of demand side energy management services,  
enabling integration and optimization for grid-edge assets. Canada

EtaGen is a developer of linear power generation solutions, utilizing air and fuel to drive  
magnets through copper coils to produce electricity.

United 
States

ferroamp is a developer of smart grid inverters, enabling flexible integration of solar,  
storage, small-scale wind and electric vehicle charging on local DC microgrids. Sweden

FreeWire Technologies is a developer of modular and distributed energy storage systems  
from second-life electric vehicle batteries for commercial applications.

United 
States

GaN Systems is a developer of Gallium Nitride high-power switching diodes and transistors  
for power conversion applications. Canada

GlassPoint Solar is a manufacturer of solar steam generators for the oil and gas industry. United 
States

GreenSync is a developer of a cloud-based energy platform that connects and optimizes assets 
across different applications for utilities, microgrids and large businesses. Australia

Heimdall Power is a developer of real-time power line monitoring systems. Norway

Husk Power Systems is a developer of distributed remote microgrids which utilize solar PV, 
biomass gasification and batteries. India

Hydrogenious Technologies is a developer of efficient hydrogen storage for multi-MWh  
energy storage systems in the form of Liquid Organic Hydrogen Carriers (LOHC). Germany

Kiwigrid is a developer of energy management services, enabling energy monitoring, management 
and control for residential customers. Germany

GLOBALCLEANTECH100
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Company Description Country

Energy & Power (continued)

LO3 Energy is a developer of blockchain-based solutions that create localized  
energy marketplaces for transacting energy across existing grid infrastructure.

United 
States

M-KOPA is a provider of pay-as-you-go solar energy systems for off-grid customers. Kenya

Moixa Technology is a developer of distributed energy storage, aggregation Virtual Power  
Plant (VPP) services and smart DC/microgrid technologies.

United 
Kingdom

Open Energi is a developer of an AI-based Distributed Energy Resources (DER) network platform, 
enabling efficient coordinatation, optimization and automation of connected energy assets.

United 
Kingdom

Opus One Solutions is a developer of real time control and optimization solutions for electric 
system energy resources, including generation, storage, and electric vehicle resources. Canada

Powerhive is a provider of energy access solutions in emerging markets, using a proprietary 
technology platform to originate, build, finance and manage solar microgrids.

United 
States

Primus Power is a provider of flow battery energy storage systems, enabling long  
duration energy storage for commercial, industrial and utility customers.

United 
States

Simple Energy is a developer of software services to help utilities increase engagement  
with prosumers in residential energy markets.

United 
States

Skeleton Technologies is a manufacturer of graphene ultracapacitors for use in applications  
such as mobility that require high-energy power density and high-cycle stability to increase range. Germany

SkySpecs is a developer of an automated, aerial data collection and analytics platform. United 
States

SOLshare is a provider of peer-to-peer solar energy trading platforms and pay-as-you-go solutions 
to low-income households seeking rural electrification and empowerment. Bangladesh

Sonnen is a developer of intelligent lithium-ion storage systems including energy  
management and integration into virtual power plants. Germany

Stem is a developer of energy optimization services and energy storage solutions,  
helping businesses to manage electricity use and optimize grid operations.

United 
States

Sunfire is a provider of energy conversion technologies including solid oxide fuel cells as well as  
solutions that produce renewable synthetic fuels (diesel, jet-A and SNG) based on solid oxide electrolyzers. Germany

tado is a developer of smart energy systems, enabling real-time control and optimization for 
residential energy markets. Germany

Thermondo is a provider of asset digitization solutions for heating systems, enabling control  
and optimization for industrial and commercial markets. Germany

Voltus is a provider of energy management products and services that provide financial 
reimbursement to commercial, institutional and industrial customers.

United 
States
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Company Description Country

Industrial & Manufacturing

Actility is a developer of a data management platform for LPWAN-based IoT networks. France

Carbon is a developer of plastics-based 3D printing technologies. United 
States

Desktop Metal is a developer of metal composite 3D printing technologies. United 
States

Sight Machine is a developer of a data analytics platform for predictive maintenance  
of industrial machinery.

United 
States

SparkCognition is a developer of a data platform for industrial asset optimization and maintenance. United 
States

Materials & Chemicals

Caribou Biosciences is a developer of CRISPR cellular engineering and analysis technology  
with applications in research, industrial biotech, agriculture and therapeutics.

United 
States

Cnano Technology is a manufacturer of multi-wall carbon nanotubes. China

DMC Biotechnologies is a developer of bio-based products for multiple product markets,  
including specialty chemicals, flavors, fragrances, nutraceuticals, and APIs.

United 
States

Econic Technologies is a developer of catalysts that enable polycarbonate polyols and polymers. United 
Kingdom

EpiGaN is a manufacturer of next generation Gallium Nitride on Silicon (GaN-on-Si) and GaN on silicon 
carbide (SiC) semiconductor wafers for efficient power conversion, RF power and sensor applications. Belgium

FRX Polymers is a developer of a patent protected, non-halogen, non-burning family  
of transparent high-flow thermoplastics in the global flame-retardant plastics market.

United 
States

Metamaterial Technologies is a developer of a nanotechnology to enhance  
the performance of solar cells, aerospace safety, and sensors for mobility. Canada

Solidia Technologies is a manufacturer of sustainable building materials. United 
States

Terramera is a developer of bio-based chemicals for applications in the agriculture  
and consumer markets. Canada

Resources & Environment

Axine Water Technologies is a developer of chemical-free industrial wastewater treatment solutions. Canada

Black Bear Carbon is a developer of upcycling technologies to process carbon black from  
end-of-life tires. Netherlands

BreezoMeter is a developer of a data platform to monitor air pollution. Israel

CarbonCure Technologies is a developer of carbon-sequestering equipment for precast  
concrete production. Canada

Descartes Labs is a developer of a data refinery which provides business insights and  
analytics from satellite imagery.

United 
States
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Company Description Country

Resources & Environment (continued)

ELeather is a developer of engineered materials based on leather waste from the  
traditional leather industry.

United 
Kingdom

Inventys is a developer of technology for capturing carbon dioxide from industrial sources. Canada

Kairos Aerospace is a developer of advanced aerial sensors combined with cloud-based  
analytics to find methane leaks on a continental scale.

United 
States

MineSense Technologies is a developer of sensor technology for process optimization in the 
mining industry. Canada

Optoro is a developer of a reverse-logistics service that helps retailers recover value from returned 
goods.

United 
States

Orbital Insight is a developer of a geospatial analytics platform to provide business insights from 
satellite imagery.

United 
States

Organica Water is a provider of Fixed-Bed Biofilm Activated Sludge (FBAS) wastewater  
treatment plants in urban and residential population centers. Hungary

Planet is a developer and operator of earth-observation satellites to provide satellite  
imagery and analytics.

United 
States

Transportation & Logistics

Ampaire is a developer of high-performance zero-emission aircraft for commercial aviation. United 
States

Bestmile is a developer of a fleet management platform designed to operate and optimize  
any fleet of autonomous vehicles. Switzerland

BlaBlaCar is a provider of a carpooling online marketplace for long-haul travel. France

Byton is a developer of autonomous and connected electric vehicles. China

EasyMile is a developer of autonomous electric shuttles. France

Flexport is a developer of a freight forwarding software platform that streamlines freight shipments. United 
States

Gogoro is a developer of electric scooters and the necessary battery-swapping infrastructure  
for their use. Taiwan

Greenlots is a provider of intelligent charging software solutions for electric vehicles. United 
States

Innoviz Technologies is a developer of LiDAR technologies for autonomous vehicles. Israel
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Company Description Country

Transportation & Logistics (continued)

Jing-Jin Electric (JJE) is a developer and manufacturer of high-performance electric  
motor systems and electric drive components for hybrid and electric vehicles. China

Lilium is a developer of a battery-powered, fan-propelled vertical takeoff and landing  
commuter aircraft. Germany

Lyft is a provider of on-demand ride services. United 
States

Moovit is a developer of a mobile app that aggregates real-time public transportation  
data and optimizes travel routes. Israel

otonomo is a developer of software solutions for vehicle-to-vehicle and vehicle-to- 
infrastructure connections. Israel

Peloton Technology is a developer of a two-truck platooning system. United 
States

Prophesee is a developer of bio-inspired machine vision technology for  
applications in the automotive, healthcare, robotics and surveillance sectors. France

Proterra is a developer of zero-emission, battery-electric buses that help fleet  
operators eliminate fossil fuel dependency and reduce costs.

United 
States

Ridecell is a developer of a software platform for ridesharing and carsharing operations. United 
States

ubitricity is a developer and provider of a mobile metering technology and billing platform  
for EV smart charging infrastructure. Germany

Volta Charging is a promoter and builder of free electric vehicle charging enabled  
partnerships with advertising sponsors.

United 
States

Vulog is a developer of hardware and software solutions for public and corporate  
carsharing services. France

GLOBALCLEANTECH100

“ The companies on this list have 
been assessed by experts from their 
sectors and revealed to be the leading 
innovators driving sustainable growth. 
Congratulations.”
Yoachim Haynes, Consultant, Cleantech Group
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Research musings: Keep an eye on four macro trends
At Cleantech Group, we look to new and rapidly 
growing companies to identify leading themes in 
sustainable innovation. We talk to the people at these 
entrepreneurial companies; we talk to the investors who 
fund them; we talk to the incubators, accelerators and 
development agencies that nurture them; we talk to the 
existing corporates who may be challenged by them or 
find opportunities in them. In talking to all these people, 
we like to cover the ABCs: attractiveness of the market, 
business models and competitive landscape.

In addition to the sector by sector insights which follow, 
I wanted to present four macro trends that cut across 
the entire landscape. 

Data, data and more data…
And more importantly the horsepower to make use of 
it. Starting with the sensors, communicating via new 
protocols and bandwidths, to cloud-based machines 
applying algorithms, finding meaningful patterns and 
finally communicating back to the assets and owners 
to improve operations and predict where to deploy 
resources. Sometimes this is summarized by calling 
this trend AI. We expect interest to move from general 
AI platforms that can do anything to those focused on 
applications demonstrating consistent benefits in their 
areas of expertise. 

GLOBALCLEANTECH100

By Todd Allmendinger, 
Director of Research, 
Cleantech Group

Research 
Outlook
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Changing ownership 
People like to own “stuff”. With increased information 
and reduced transactional friction, this is changing.  
Why own an under-utilized asset when it can be  
paid for on demand? The evolution from taxis  
to ride hailing, and eventually to autonomous fleets,  
is one example of efforts to maximize assets’  
utilization. The flip side is decentralization of energy.  
Why pay for access to a public resource when the 
job can be done more efficiently by a dedicated 
private resource, selling excess back to a wider pool? 
Distributed energy resources are a good example of this. 

Sustainable sustainability
Moving deeper into the detailed business  
activities that make up a supply chain to find  
pivotal intervention points that create long term  
impact is relevant across all industrial activities.  
The pattern is for a group of participants (buyers  
and sellers) impacted by the supply chain to agree  
to work toward shared goals, identify actions around 
the intervention point that could become an industry 
solution, and deploy prototypes in order to learn 
and test against predefined metrics. With results in 
hand, recruiting corporates to scale these alternative 
solutions is an easier progression toward systemic 
sustainability. These efforts seek external innovation  
to impact climate change, biodiversity, water scarcity,  
food supply, energy independence, urbanization,  
waste, decarbonization and other areas that are 
relevant to each supply chain.  

The corporates are back in town
Large companies frequently invest in their  
own internal R&D and dedicated development  
efforts. A growing trend is to seek innovation  
from external sources: funding VCs, supporting 
accelerators and creating internal ventures teams.  
This cycle is swinging toward direct engagement  
where corporates staff teams with people who 
understand their business, internal processes  
and future strategic goals as the starting point  
for systematically identifying and collaborating  
with entrepreneurial companies who can contribute  
to growth. These companies partner with groups  
across the ecosystem to support these goals,  
and bring some of the activities in house where  
they align with these goals. VCs are engaging  
corporates by providing access to deal flow,  
sharing market knowledge and co-investing. 
Commercial accelerators are teaming with  
companies to manage thematic problem- 
oriented cohorts. Corporates will become  
important partners, not just exit strategies.

Summing it up 
 

The common oversimplified translation is “may you live 
in interesting times”; the literal translation is “it’s better 
to be a dog in a peaceful time than be a man in a chaotic 
period”. We live in a chaotic period when sustainable 
growth depends on innovation. The Global Cleantech 
100 provides leading indicators in these chaotic times.  
To find innovation and growth, keep an eye on  
them as well as on the changing market dynamics.

Director of Research, Cleantech Group
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Agriculture  
& Food

We grow enough food today to 
feed the planet. What we have is 
a logistics problem. Agriculture 
& Food innovation must solve 
for resource intensity, yield, 
distribution and waste reduction.

GLOBALCLEANTECH100

Chris Sworder, Associate, Cleantech Group

-  In 2018, gene editing and 
microbiology drove investment  
in core agricultural science,  
while at the consumer end  
food and grocery delivery  
closed large funding rounds.

-  North America accounted for 56% 
of deal volume and 74% of dollars 
invested in start-ups.

-  Higher participation of non-
agricultural investors (e.g. Softbank, 
Breakthrough Energy Ventures).

-  Industry incumbents such as Bayer-
Monsanto, Syngenta, Tyson Foods and 
Kraft-Heinz are increasing engagement 
with the start-up ecosystem through 
investment and partnership. 
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* Excludes outlier deals above $350M
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INVESTMENT SNAPSHOT

Overview
Agriculture accounts for 50% of habitable land, and climate change is reducing  
the amount of available land. In response to the need for greater efficiency in  
the industry, gene editing and advances in microbial technologies are improving  
seed trait and soil health. Software solutions focus on optimizing yield. Demand for 
sustainable protein is increasing with animal feed, and alternatives to animal-based  
protein for human consumption are on the rise. 

VENTURE AND GROWTH CAPITAL INVESTMENTS
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Segment: Plant Science

This segment includes genetic and microbial  
technologies that optimize yield through plant  
genetics, soil health and the plant microbiome.  
The industry is forecast to grow to $269.7 billion  
by 2022 at 3.7% CAGR*.

Market dynamics
Plant science start-ups are often more focused  
on specialty crops than the commodity crops  
dominated by a few companies. Field data is  
increasingly localized, and crop protection innovation  
is increasingly microbial rather than chemical.  
These companies often build farming services  
to complement their core technology and offer  
these farming-as-a-service models to reduce  
upfront costs for the customer and enable  
real-time monitoring and support. 

Start-ups may no longer need to engage with  
a large corporate to succeed. Core plant science 
technology (gene editing, crop trait discovery  
and microbial technology) reduces cost,  
shortens research and development cycles  
and creates competitive products in an  
incumbent-dominated industry. 

Lessons from leaders
Indigo** provides a service platform to take the  
grower through treated seeds, farming services  
and a fee-less online marketplace. For the buyer,  
this system can offer identity-preserved and  
quality-tested grain with comprehensive farm data.  
The company built a core microbial technology,  
added services for that technology and finally built the 
marketplace for the product. The company was described 
by an expert panelist as an industry-scale platform,  
while another noted the business model is hitting  
its stride, which may make it a target for M&A. 

Trace Genomics offers a soil DNA analysis service  
which gives a full view of the microbial fingerprint  
of soil. The company’s approach is to work with  
corporate partners and existing farming practices.  
This ensures the company’s analytics method is  
easily integrated into existing systems.  

Keep an eye on…
Benson Hill Biosystems, a 2018 Global Cleantech 100 
company, raised a $60 million Series C in September  
2018 with GV leading the round to build a crop design 
platform that accounts for the needs of growers, 
ingredient producers, and consumers.  

The more industry-agnostic gene engineering company 
Caribou Biosciences, which appeared on the 2017 
Ones to Watch list, looks set to benefit from its ongoing 
partnership with DuPont (now Corteva). Inari, which  
is a stable-mate of Indigo’s having been incubated at 
Flagship Pioneering, is working on a seed foundry to 
reduce the time and cost of producing new seeds. 

In soil health and crop protection, 2018 leaders include 
AgBiome and Pivot Bio. AgBiome has raised over $115 
million from key investors such as Monsanto Growth 
Ventures and Syngenta Ventures to bring a portfolio  
of products that use the plant microbiome for genetic 
traits and biological pests to market. Pivot Bio, another  
portfolio company for Monsanto Growth Ventures, 
brought in new investment as the first agriculture 
investment from Breakthrough Energy Ventures  
(alongside Temasek) to use the plant microbiome  
to improve nitrogen fixation in cereal crops, reducing  
the use of environmentally harmful fertilizers. 

Segment: Sustainable Proteins

This segment covers the development and manufacture  
of sources of protein for human, animal and fish food 
using a variety of raw materials including plants, insects, 
methane, CO2 and others. The plant-based protein market 
is forecast to grow to $14.2 billion by 2022 at a 5.9% CAGR. 
The meat, poultry and seafood market is forecast to grow 
to $7.3 trillion by 2025 at a CAGR of 7.2%.

Market dynamics
Sustainable proteins can be divided between human and 
livestock consumption. In human consumption, there are 
plant-based alternatives (Impossible Foods, Beyond Meat, 
Ripple Foods), and cultured meat alternatives (Memphis 
Meats, Finless Foods). Livestock consumption includes land 
and sea sources. Many innovators are focusing on fishmeal 
(AgriProtein, Calysta) on this year’s list as it is currently the 
highest value and most environmentally damaging feed. 

Growing demand for protein and the resource  
intensity of protein production are two main drivers. 
Global consumption of meat has grown from 24.2 kg/
capita/year in 1965 to 41.3 kg/capita/year in 2015.  
It takes around 7 kg of grain to produce 1 kg of beef.  
This inefficient transfer of protein is driving innovators  
to find alternatives. 

A third driver is the consumer behavior responding to 
concerns around animal welfare, food traceability and 
environmental responsibility, with animal-free alternatives 
ranging from dairy products (Ripple Foods) to gelatin (Geltor).

GLOBALCLEANTECH100Agriculture & Food

   *Unless otherwise indicated, market sizes and growth rates are the result of Cleantech Group’s analysis of available public sources.  
**Companies in the 2019 Global Cleantech 100 appear in orange type the first time they are mentioned.

https://i3connect.com/solr_search?utf8=%E2%9C%93&q=indigo&commit=Search
https://i3connect.com/company/trace-genomics
https://i3connect.com/company/caribou-biosciences
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https://i3connect.com/company/beyond-meat
https://i3connect.com/company/ripple-foods
https://i3connect.com/company/agriprotein
https://i3connect.com/company/calysta-energy
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Lessons from leaders
AgriProtein, a developer of a protein feed using insect 
cultivation on waste streams, has accelerated growth over 
the past 18 months. It has worked with Christof Industries 
to expand production and acquired Millibeter in Belgium 
to build its first 10,000 m2 commercial scale plant in 
Europe. The company is also licensing its insect farming 
system in other geographies.

Beyond Meat, which first hit the Global Cleantech 100 
radar in 2013, is a developer of a plant-based meat 
alternative that is available throughout stores and 
restaurants in North America. Much in the same way as 
Impossible Foods, Beyond Meat’s success is attributable to 
having a great product that markets well on its own merits 
as much as being a ‘meat replacement’. At the time of 
writing, Beyond Meat has filed for a $100 million IPO. 

Keep an eye on…
In livestock and aquaculture feed, an increasing variety 
of feedstocks such as methane gas, CO2, and even coal, 
are being used to create protein. In methane-to-protein, 
Calysta is leading the way with a commercial-scale plant 
in Memphis built on a Cargill site. Other methanotrophic 
developers using agricultural waste streams as a 
feedstock, such as UniBio and KnipBio, are moving 
towards commercialization of their technologies.

With the Beyond Meat IPO filing, earlier stage  
innovators like Mosa Meat, Future Meat Technologies  
and Memphis Meats will be looked at more closely.

Segment: Controlled Agriculture

This segment includes using sensors to detect plant health, 
atmospheric conditions and soil conditions, translated 
into aggregated data to drive insight in farming decisions. 
The global agricultural sensor market is expected to reach 
$14.3 billion by 2023, with a CAGR of 13.5%.

Market dynamics
Sensor and data analytics services for farmers are  
enabling more informed planting, growing and harvesting 
decisions. Platform technologies for farm management 
and centralized collection of data that offer data-driven 
insight have been a focus for investment and acquisition. 

Connectivity remains an issue on many farms, with  
Low-Power Wide-Area Networks (LPWAN) reducing 
dependency on traditional cellular networks to enable  
digital agriculture technologies. But costs remain high  
and many rural areas still lack necessary infrastructure.

Indoor cultivation systems, of which vertical farming is a 
key example, are building commercial-scale plants with 
Plenty’s 100,000 ft2 site outside Seattle and AeroFarms’ 
70,000 ft2 site in New Jersey. AeroFarms’ system claims 
350x yield per acre compared to outdoor farming, using 
1% of the water. These systems rely on high-tech sensors  
and constant real-time data to optimize growing systems 
in a controlled environment. 

Lessons from leaders
Semios is a developer of a precision farming platform that 
provides real-time crop data and pest management tools 
for tree, fruit and nut growers. Leveraging a proprietary, 
in-orchard IoT wireless network, machine learning and big 
data analytics, Semios helps growers manage insect pests, 
disease, frost and irrigation. 

Farmers Business Network (FBN) is a developer of a  
data-sharing platform for farmers. It enables accurate 
price discovery for a range of farming products and 
services through an open marketplace. More recently,  
the company has developed an online market place  
for major commodity crops. In this recent pivot,  
FBN competes in the same space as another company  
on the 2019 list, Indigo. 

Two leaders in vertical farming are Plenty and AeroFarms. 
Their main differentiator is technological, as Plenty uses 
hydroponics (plants are grown in water with nutrients) 
while AeroFarms uses aeroponics (plants are grown in a 
nutrient mist). There are more innovators in controlled 
agriculture using hydroponics (Gotham Greens, 
BrightFarms), but these companies are not employing 
vertical systems, giving Plenty a competitive edge. 

Keep an eye on…
Two key elements are missing. The first is a true Swiss-
army sensor system with enough field trials and a low 
enough price to be rolled out widely. Developers in  
this space include Pycno, Flux IoT and Tule Technology.  
Robotic farming solutions such as Saga Robotics and  
Small Robot Company would also perform this task.  
The second is the connectivity issues that make 
many farms unable to reap the benefits of increasing 
sophistication of sensors and data analytics. This requires 
an improvement in connectivity infrastructure rather than 
a specific agricultural technology.

GLOBALCLEANTECH100 Agriculture & Food

https://i3connect.com/company/agriprotein
https://i3connect.com/company/ripple-foods
https://i3connect.com/company/calysta-energy
https://i3connect.com/company/semiosbio
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https://i3connect.com/company/plenty
https://i3connect.com/company/aerofarms
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Energy  
& Power

As more DER assets come online 
and energy grids move closer to 
saturation, data on energy systems 
and energy usage is becoming more 
valuable than the energy itself.Louis Brasington, Analyst, Cleantech Group

-  North American companies  
raised 63% of the total  
equity invested over 2018.

-  Energy corporates continue to  
seek growth through acquisition  
and late-stage investment in  
order to maintain relevance  
in the global energy transition.

-  Energy efficiency accounted for  
32% of the industry’s investment 
in 2018, driven by digital energy 
management solutions, smart 
building technologies, and data 
aggregation platforms.

INVESTMENT SNAPSHOT

Overview
Decarbonization, decentralization and digitalization are the intertwined  
concepts driving the energy innovation landscape. Democratization is another 
common concept, growing out of energy resiliency and blockchain technologies. 
Distributed energy resource (DER) integration is well underway in North America, 
Europe and Asia, due in part to state, local and federal policy encouraging 
adoption. Performance improvements and cost reductions are also important 
drivers. New entrants are attracting investment to support development of 
distributed energy management systems (DERMS) and virtual power plants (VPPs). 
A global shift towards variable renewable resources, integration with distributed 
resources and growing emphasis on optimization contributed to the growth of 
innovators in energy storage systems.

VENTURE AND GROWTH CAPITAL INVESTMENTS
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Segment: DER Integration

This segment covers grid hardware, software and 
services that provide visibility into and/or management 
of distributed energy resources (DER), which has an 
estimated global market size of $216 billion, growing  
at a CAGR of around 15.7%.*

Market dynamics
Cost-efficient, scalable distributed energy management 
systems (DERMS) and virtual power plants (VPPs)  
are helping to capture the highest value from  
distributed assets as they integrate with current  
networks and markets.

China, Europe and the United States accounted for  
nearly 90% of the global investment in renewable  
power and fuels in 2018. They are expected to drive 
market demand, owing to an increase in emphasis on 
utilization of renewable energy, changes in the dynamics 
of power grids, and the subsequent need for resiliency. 
Many of the traditional players, utility vendors and  
load aggregators in the United States and Europe,  
have adopted product development, expansion and 
merger strategies to participate in market potential  
for decentralized systems. Asia Pacific has been a  
later entrant to the market, traction is now picking up,  
and developing economies such as China and India are  
inviting global players to enter their market.

Lesson from leaders
Companies that can have the greatest impact over  
the next five years will be defined by their ability to 
develop strategies to easily control and utilize the value 
created from decentralized assets as well as deploy 
DER at scale. Emerging shifts towards fleets of electric 
vehicles, intelligent buildings and smart grids create new 
opportunities and challenges. Leveraging and monetizing 
the power of distributed energy assets, application-specific 
software-based players including AutoGrid Systems**, Opus 
One and Enbala have built on early market success and 
remain important within their active markets, providing 
holistic DERMS and VPP solutions across North America.

Designed to tap into multiple grid edge assets,  
2019 Cleantech 100 debutant, GreenSync, addresses 
industry fragmentation through their energy exchange 
cloud platform, acting as an aggregator for DER assets. 
Pilot projects have taken place across Australia, helping 
utilities with their early DER integration challenges.  
Our expert panel believes that with the move of the  
HQ to Singapore, the company is well positioned to 
address the Asian market at scale over the next few years.

Keep an eye on...
Asset-agnostic systems can maximize DER opportunities, 
aggregating and managing energy data, as well as 
integrating cybersecurity to protect machine data  
before they move to the cloud. Players such as  
2019 Global Cleantech 100 debutant, Aperio Systems,  
who embeds system security for control systems,  
will help hedge risks related to shared energy assets.  
Still in the early stages of development, distributed ledger 
technology will be integrated into DERMS, enabling new 
services. LO3 Energy has gathered traction, partnering with 
Centrica for residential pilot projects, and GE is looking 
to build out VPP incorporating blockchain. In addition 
Electron, new on the 2019 list, is building an underlying 
market platform suited to future DER integration.

Segment: Energy Storage

This segment covers technologies and services associated 
with the storage of energy using chemical, electrical, 
energy or mechanical systems. The segment also includes 
systems that optimize, integrate or control storage 
systems, as well as processes which adapt batteries for 
reuse. The global energy storage market is estimated at 
$200 billion, growing at a CAGR of around 6.2%.

Market dynamics
Investment in production of liquid Lithium-ion batteries, 
in a large part to meet demand for EVs as well as DER 
applications, is driving down costs around 5% annually. 
Geographically, production is shifting from Japan  
to South Korea and China with mega factories also  
coming on line in the United States and Europe. 

GLOBALCLEANTECH100 Energy & Power

   *Unless otherwise indicated, market sizes and growth rates are the result of Cleantech Group’s analysis of available public sources.  
**Companies in the 2019 Global Cleantech 100 appear in orange type the first time they are mentioned.

https://i3connect.com/company/autogrid-systems
https://i3connect.com/company/opus-one-solutions-energy-corporation
https://i3connect.com/company/opus-one-solutions-energy-corporation
https://i3connect.com/company/enbala-power-networks
https://i3connect.com/company/greensync
https://i3connect.com/company/aperio-systems
https://i3connect.com/company/lo3-energy
https://i3connect.com/company/electron
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Liquid Lithium-ion has served most energy  
storage applications ranging from transportation  
to consumer electronics. In many cases cost  
savings outweighed suboptimal performance  
factors such as capacity, cycle time and efficiency. 
Chemical volatility, as well as reliance on unsustainable 
elements such as cobalt, have encouraged R&D and  
VC investment into commercializing alternative  
solutions such as flow batteries. 

Lesson from leaders
Residential and commercial and industrial DER  
market growth has given way to a range of early 
optimization systems players, who squeeze more  
value out of existing Lithium-ion storage assets.  
Back on the list for the fifth consecutive year Sonnen,  
is active in Europe targeting behind-the-meter  
storage and energy. Also a multiple returnee to  
the Global Cleantech 100, United States-based  
Advanced Microgrid Solutions provides a software 
platform for energy storage developers.

Two technologies, flow batteries and ultracapacitors,  
are more stable than Lithium-ion at the expense  
of lower energy density. Another 2019 debutant  
company, Avalon Battery has a small Vanadium  
(non-toxic, widely-available) metal flow battery  
proven in multiple stationary projects. Also on the 
list, Skeleton Technologies is developing graphene 
ultracapacitors and leading commercialization efforts  
in this area.

Keep an eye on...
Emerging solid-state battery developers, manufacturers 
and start-ups are filing an increasing number of patents. 
With solid-state technologies and big private backers,  
Ionic Materials and QuantumScape are examples of 
innovators to watch over the next few years.

Segment: Energy Access

This segment covers technologies and services targeting 
the 1.3 billion people who do not have access to electricity, 
energy resiliency and/or stability. Market segments 
generally include remote communities, business and 
residential customers, and the segment currently  
sits at a market size of $8 billion, growing at a CAGR  
of around 16%.

Market dynamics
Improved energy access is a major driver for human  
and economic development internationally, recognized  
in the UN Sustainable Development Goals (SDG) target  
to provide access to 52 million people by 2020, especially  
in Asia and Africa. Public entities are critical to mobilizing 
projects and programs through regulatory policy and 
targeted financial support. Corporates, especially 
European utilities, are actively supporting the UN  
SDG’s both through direct support of projects and  
through public-private partnerships.

Core opportunities that will have the largest impact 
over the next five years revolve around low-cost, 
interconnected, intelligent and decentralized systems  
that address geographical knowledge fragmentation,  
as well as overcome last-mile logistic challenges.

Lessons from leaders
Energy access provider BBOXX is a leader for solar  
home systems (SHS) in Africa. The SHS segment has  
found early success due to ease of low-cost deployment, 
and will need to scale to address the large unmet demand 
for energy access. Microgrids are a key element to access 
and networking connections. They empower communities. 
Microgrid provider Powerhive, originates, builds, finances  
and operates a scalable automated microgrid platform, 
which it licenses to local partners. The company was 
positively assessed by our expert panel because it 
addressed the need for rapidly scaled solutions.

Keep an eye on...
The Renewable Energy Integration Demonstrator - 
Singapore (REIDS) project, a multi-million-dollar remote 
microgrid R&D program, will facilitate the development 
and market penetration of remote microgrids in  
south-east Asia. The 24 partners - including Engie, EDF, 
Emerson and Schneider Electric - provide a snapshot  
of the players who are looking to increase activity within 
the region in the coming years. The region is predicted to 
spend $14 billion to reach universal electricity access by 
2030 and will be a fast-growing hotspot for innovation in 
the segment in the coming years.

Blockchain could also play an important role,  
enabling peer-to-peer off grid energy trading between  
remote communities. One example is 2019 Global 
Cleantech 100 newcomer, SOLshare, active in Bangladesh.

GLOBALCLEANTECH100Energy & Power

https://i3connect.com/company/sonnen
https://i3connect.com/company/advanced-microgrid-solutions
https://i3connect.com/company/avalon-battery
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https://i3connect.com/company/bboxx
https://i3connect.com/company/powerhive
https://i3connect.com/company/me-solshare
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Industrial & 
Manufacturing

Innovators in this segment are 
driving change across multiple 
resource-intensive industries  
with 3D printing.

GLOBALCLEANTECH100

Josh Gilbert, Associate, Cleantech Group

-  Multiple investment rounds  
of over $100M in the sector  
are the result of new use cases  
for robotics technologies as  
well as integrated software and  
data platform solutions for the 
Industrial Internet of Things (IIoT).

-  Investment in Chinese companies  
has risen 87% by number of deals, 
and 25% by dollar value year-on- 
year, with Chinese companies  
raising $840M in equity funding.

Overview
Many of the technologies within the Industrial & Manufacturing sector can  
be categorized as enabling technologies that drive innovation across multiple  
industrial verticals. For example, robotics and AI solutions have led to automation  
of agricultural practices, energy asset monitoring, materials development and  
automotive manufacturing. Developers of 3D printing technologies raised over  
$300 million in 2018, and many of our expert panelists see this technology set to  
have a big impact on manufacturing supply chains over the next three to five years.  
The impact of the IIoT is already notable in the industrial and manufacturing sectors,  
with change driving downstream innovation in software-based asset management 
platforms and cybersecurity solutions.

VENTURE AND GROWTH CAPITAL INVESTMENTS
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Segment: 3D Printing

3D printing is a process that creates a three-dimensional 
product by successively adding layers of material 
according to a digital design. Advances in 3D printing 
materials mean that the technology is shifting from  
uses in prototyping and basic printable parts and tools, 
toward cheap, light and strong materials used in  
markets such as aerospace and automotive.

Market dynamics
Since 2009, several key 3D printing patents have begun  
to expire, allowing new start-ups to experiment with 
various processes, materials and applications, free of 
licensing issues and associated costs. Large corporate  
R&D clusters, universities and governments have also 
started to allocate funding and R&D resources into 
furthering 3D printing technologies.

Materials innovation in additive manufacturing  
leads to new use cases and an increasingly competitive 
landscape. Venture backed start-ups have made 
improvements in the production of metal powders  
and atomizers, and have widened applications for 
industrial-grade printing. Previously, early-stage  
product development and rapid prototyping have  
been core areas of application for 3D printing 
technologies. Currently, there is a shift towards larger- 
scale production in high-performance, high-value  
markets, such as aerospace and high-end automotive.

Lessons from leaders
Materials innovation is the crucial driver in differentiation 
for 3D printing technologies. For example, Carbon’s* 
material innovation in polymers and thermoplastics has 
led to new vendor partnerships, with over 20 service 
providers in the United States now using its technology. 
Notable partners include Adidas developing 3D printed 
mid-soles for some of its shoes, and National Dentex  
Labs installing Carbon printers to aid in rapid production 
of dental implants. These disparate industries show  
the potential to disrupt traditional supply chains with  
on-demand design to product, all done in house,  
at large centralized or small distributed scales.

3D printing of metals is still early stage, with the potential 
to commercialize in the next five plus years, changing 
global heavy manufacturing processes and supply chains. 
New to the list this year, Desktop Metal is a leader in this 
sector, shipping early versions of a 3D printer that can 
produce up to 100,000 metal parts at a cost and speed 
competitive with traditional manufacturing methods.

Our expert panel sees both Carbon and Desktop Metal 
as industry frontrunners, citing their strong teams and 
significant capital-backing, with massive potential to 
reinvent supply chain architecture.

Keep an eye on… 
Automotive markets can benefit from the development of 
additive manufacturing technologies. Divergent 3D, which 
was on our 2017 Ones to Watch list, raised $72 million in 
equity financing at the end of 2017 and has developed 
manufacturing partnerships in China over the last year 
and received financing from Shanghai-based, government-
backed investors. Although they didn’t make the list  
this year, our expert panel noted that the technology  
still has strong potential for growth. The company  
has a strong team and execution strategy with a  
growing presence in Asian markets. 

Segment: Industrial Internet of Things

Market dynamics
IoT sensors are being rapidly deployed globally, generating 
trillions of gigabytes of data on industrial processes. 
Scalable software solutions are enabling more efficient, 
higher quality production processes through monitoring  
and analysis of assets. These software innovators have 
attracted corporate interest, with General Electric, ABB, 
and Honeywell all investing in Industrial Internet of Things 
(IIoT) software and services. Beyond CVC, new investment 
vehicles have begun to focus specifically on AI, software 
and robotics innovators, such as Root Ventures, which 
launched a $76.7 million fund in the second half of 2018.

GLOBALCLEANTECH100Industrial & Manufacturing

*Companies in the 2019 Global Cleantech 100 appear in orange type the first time they are mentioned.

https://i3connect.com/company/carbon3d
https://i3connect.com/company/desktop-metal
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Lessons from leaders
Incumbent industrial leaders are investing heavily  
in cybersecurity start-ups, with Claroty, ThetaRay  
and Nozomi Networks raising significant amounts  
of capital over the past 12 months. They appear  
well positioned to scale up and capture more of  
this market.

Sight Machine, another 2019 debutant, and Element 
Analytics have developed ‘digital-twin’ technologies  
which provide predictive maintenance for industrial 
processes. Our expert panel pointed to partnerships  
as a key differentiator in this market, which can aid  
go-to-market strategy. Sight Machine has developed  
these strategic relationships over the past 12 months,  
with partnerships announced with E.ON and  
Japanese systems integrator, Macnina Networks. 

The demand for IIoT-based communications and analytics 
offerings is also strong in energy markets, represented 
by members of the 2019 list SparkCognition and 
Actility. SparkCognition has worked with BP to provide 
predictive analytics for BP’s oil rigs, and a partnership 
with Boeing is exploring future airspace management 
solutions for eVTOL (flying cars). The range of industries 
that SparkCognition and Actility both serve reflects the 
importance of these enabling technologies in multiple 
industrial sectors, and the hardware-agnostic approach of 
their offering can scale rapidly across different platforms.

Keep an eye on…  
The importance of cybersecurity solutions for connected 
industrial assets will continue to increase, with blockchain-
based encryption developers like Xage Security becoming 
future market leaders.

Although the technology is still primarily being tested in 
laboratories today, the inclusion of D-Wave on our 2018 
Ones to Watch list suggests that we could see real-world 
commercialization of quantum computing within the next 
five to ten years.

GLOBALCLEANTECH100 Industrial & Manufacturing
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GLOBALCLEANTECH100

Materials & 
Chemicals Cost competitiveness with traditional 

products is a key challenge for 
renewable chemicals and materials.Leo Zhang, Research Manager, Cleantech Group

-  North American companies  
raised 81% of total dollars  
invested in 2018.

-  Increase in average deal size 
illustrates the high capital  
intensity nature of the sector.

-  Equal split between the  
number of early-stage and  
late-stage investments.

INVESTMENT SNAPSHOT

Overview
The main drivers of innovation in the Materials & Chemicals sector  
are performance improvements and sustainability. Specialty chemicals  
and materials, industrial biotech, and carbon-to-value are three main  
themes illustrated in the 2019 Global Cleantech 100. 

VENTURE AND GROWTH CAPITAL INVESTMENTS
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Segment: Specialty Chemicals & Materials  
 
Specialty chemicals and materials that either provide 
enhanced performance and/or unique properties  
are represented in this segment. Applications include 
surface coatings, power conversions and energy storage.  
The global specialty chemical market is projected to  
grow at a CAGR of 5.5% and reach $233.5 billion by 2020*.

Market dynamics 
Cost competitiveness with traditional products is a  
key challenge for renewable chemicals and materials.  
The established commodity chemical market has  
razor thin margins that make it difficult for start-ups  
to compete with high R&D and commercialization costs. 
The specialty market has higher margins, making the 
segment more attractive. Additionally, there is less 
pressure to compete on volume, further reducing  
capital costs for manufacturing facilities. 

Performance improvement in materials, like battery 
chemistry, is an attractive application to create lighter, 
more energy-dense storage technology for the growing 
electric vehicles market.

Lessons from leaders 
Nanomaterials are currently being commercialized  
by two companies new to the 2019 Global Cleantech  
100. Cnano Technology** has developed and scaled  
a technology to manufacture carbon nanotubes used  
in EV batteries, with China as the leading market. 
Metamaterial Technologies has developed a 
nanotechnology-based material that exhibits  
superior photonic properties. The potential market  
for this technology is in applications such as solar  
energy, aviation (de-icing and laser protection) and 
consumer electronics. 

It is noteworthy to see two companies on this year’s list, 
developing applications in power electronics, leveraging 
the far superior power efficiency properties of Gallium 
Nitride (GaN) over existing materials. The two companies 
are GaN Systems and EpiGan.

Perennial Global Cleantech 100 favorite, FRX Polymers  
has developed a halogen-free polymeric flame retardant, 
an alternative to traditional toxic halogen-based products.

Keep an eye on... 
Material innovation is likely to continue to develop for 
the energy storage market. Lithium-ion batteries are 
the current industry standard, but new materials and 
performance improvements can change the paradigm.

Surface coatings are another area of growing interest  
with potential applications in industrial manufacturing  
and food & beverage. Adaptive Surface Technologies,  
a 2018 Ones to Watch company, is an example of 
a company that has developed a non-stick coating 
technology to improve surface anti-adhesives properties.

Segment: Industrial Biotechnology

The industrial biotechnology segment includes  
companies developing bio-based chemicals, materials  
and biotechnology tools. The industrial biotechnology 
market is projected to grow at a CAGR of 9.9% and  
reach more than $587 billion by 2020.

Market dynamics 
Similar to specialty chemicals and materials, companies  
in the industrial biotech segment have pivoted away  
from biofuels (with the exception of aviation fuel) to  
focus on bio-based alternatives of high-value products. 
Venture capital has experienced multiple busts in funding 
capital intensive companies producing low-value products, 
as was the case for ethanol and other biofuels.

Companies have also shifted their business models  
to become platform technology developers instead  
of one-off product manufacturers. Industrial biotech 
has also expanded into other markets, where genetic 
engineering and strain development technologies can 
equally be applied to the agriculture sector.

Lessons from leaders
Terramera has developed biochemicals to treat bed 
bugs and biopesticides for agriculture. Consumers 
are increasingly demanding organic food, but farmers 
currently face the challenge of seeing decreased yields 
due to pests and plant diseases. Terramera is addressing 
this challenge by developing a biochemical that is more 
effective than conventional toxic chemicals.

GLOBALCLEANTECH100 Materials & Chemicals

   *Unless otherwise indicated, market sizes and growth rates are the result of Cleantech Group’s analysis of available public sources.  
**Companies in the 2019 Global Cleantech 100 appear in orange type the first time they are mentioned.
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DMC Biotechnologies a newcomer to this year’s list, has 
developed a proprietary platform technology for microbial 
engineering that enables faster and cheaper development 
of specific microbes for downstream chemical production. 
Instead of developing one molecule, the company has 
focused on process development that can be applied  
in a number of production pathways and molecules.

Another biotechnology developer new to this  
year’s Global Cleantech 100 is Caribou Biosciences,  
a pioneer in the development of CRISPR technology  
for gene editing. The potential for this gene editing 
technology is significant, with applications in agriculture, 
chemicals, pharmaceuticals and other bio-based  
products. The increasing focus on biotechnology  
tools is also evident in the 2018 Ones to Watch list, 
where other biotech companies such as Ginkgo 
Bioworks and Zymergen were included.

Keep an eye on...
The main challenge for first generation industrial  
biotech companies was to bring their costs down to  
be equivalent with their petroleum-based competitors. 
That remains a challenge as companies in this segment 
evolve to become technology providers and determine 
whether the final economics can be cost competitive in  
the marketplace.

Segment: Carbon To Value

This segment focuses on companies using CO2 and  
other greenhouse gases as feedstock to produce  
value products. Relevant technologies include gas 
fermentation and conversion catalysts. Global demand  
for carbon-based gas is estimated to grow at a CAGR of 
4.4% and reach $87.5 billion by 2021.

Market dynamics
CO2 capture and reuse technologies are seeing  
increasing demand in response to public and private 
climate mitigation goals. Financial incentives for CO2  
reuse either in the form of carbon credits and/or penalty  
avoidance, contribute to the attractiveness.

CO2, an industrial effluent, is still a relatively  
low-cost feedstock. Technology readiness levels  
of many innovative solutions are currently in the  
early phases and the key challenge now is to move  
from the R&D phase towards commercial viability.

Lessons from leaders
A 2019 Global Cleantech 100 debutant, Econic 
Technologies has developed a catalyst technology to 
convert waste CO2 into plastics. The company’s value 
proposition is in reducing the reliance on petroleum for 
the manufacturing of plastic products. Global Cleantech 
100 returnee, Solidia Technologies, has developed a 
CO2 conversion technology to manufacture building 
concrete. The building material industry has seen very little 
innovation, so Solidia Technologies’ cement and concrete 
can be a major disruption in this very traditional industry.

Calysta, another of the 40 2019 newcomers, once  
focused on the conversion of methane gas into  
biofuels, but has now shifted its target market to  
the animal nutrition market by focusing on the  
production of alternative fishmeal using CO2 or  
methane fermentation as feedstock.

Keep an eye on...
Companies are likely to continue exploring a licensing 
business model and partner with existing manufacturers 
to incorporate their technologies.

GLOBALCLEANTECH100Materials & Chemicals
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Resources & 
Environment

Technological advances in 
our ability to monitor earth’s 
resources will play a key role in 
driving efforts to address climate 
change and create sustainable 
business opportunities.

GLOBALCLEANTECH100

Josh Gilbert, Associate, Cleantech Group

-  Venture capital and corporates  
have increased focus on 
technologies enabled by  
AI-based analytics and the 
availability of sensor- and  
satellite-based datasets.

-  Mega-deals drove investment in 
2018 for Chinese companies, with 
combined $300M invested in two 
web-based recycling platforms.

-  Increasing corporate participation, 
both via investment and 
acquisition, has been a key  
2018 trend which we expect  
to continue into 2019.

Overview
Increases in regulation and domestic requirements with circular economy  
intentions are drawing investment in the Recycling & Waste segment.  
Technologies to develop waste-to-value processes, as well as digital  
solutions to increase operational efficiency both feature in the 2019  
Global Cleantech 100. In Water & Wastewater, recent corporate acquisitions  
have focused on membrane-based treatment developers and digital water  
service providers. Sixteen corporate acquisitions in this space took place  
in 2018, led by corporates including Ovivo, Jain Irrigation, SUEZ and Veolia.

VENTURE AND GROWTH CAPITAL INVESTMENTS
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* Excludes outlier deals above $350M
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Segment: Recycling & Waste  
 
Innovation in recycling processes, compound dissolution 
and supply chain dynamics have the potential to move 
economies away from make-use-dispose patterns of 
consumption. A shift towards a circular economy model 
represents an opportunity for significant net material  
cost savings across all industries, projected at between  
$340 billion and $380 billion per annum in the EU alone*.

Market dynamics
China’s 2017 ban on imported waste collapsed global 
plastics and paper scrap prices, causing western countries 
to search for domestic solutions. In Europe, regulation and 
research to incentivize a shift towards circular economy 
principles includes an action plan calling for reuse and 
recycling of more plastic, chemicals and waste products.  

In 2018, efforts to address ocean plastics began.  
The Ocean Cleanup Project and the Closed Loop  
Fund have been financing United States-based  
closed-loop recycling facilities, with the backing  
of corporates including Amazon.

The unsustainable nature of the modern global  
fashion industry is driven by cheap throwaway clothes  
and fast fashion trends. E-commerce and online retail  
trends have driven up textiles and packaging waste,  
but recent digital and supply chain innovation is helping 
address this problem.

Lessons from leaders 
Global Cleantech 100 returnee, Black Bear Carbon**  
raised $12M to develop a one million tire-per-year 
facility in the Netherlands, creating carbon black, biofuel, 
steel and electricity. The expert panel pointed out that 
partnerships with industry leaders such as Kargro and 
AkzoNobel will help scale and differentiate the company. 
Black Bear Carbon is targeting international expansion 
over the next five years, targeting more than 1000 plants 
all over the world, in cooperation with local partners.

ELeather, four times a Global Cleantech 100 company, 
raised nearly $100 million in 2018 for a new 230,000 
square-foot manufacturing facility to increase capacity 
and meet demand. This growth has been in part driven 
by partnerships with Nike and Genomatica, as well as 
several airlines for seating upholstery. A strong 2018 has 
led some of our expert panelists to see ELeather gaining 
an advantage over rivals Modern Meadow, which develops 
lab-grown ‘leather’. A partnership with chemicals corporate 
Evonik could see the company’s bio fabrication techniques 
begin to scale over the next 12-18 months.

Another returnee on this year’s list, Optoro’s digital inventory 
solutions targets reducing supply chain waste with solutions 
for returned inventory, as well as diverting textiles waste from 
landfill. Our expert panel described Optoro as uniquely 
focused on reverse logistics solutions and reducing waste, 
which will improve the economics of a circular economy. 
Optoro is well positioned for growth over the next five 
years, with the retail returns market projected to grow  
to over $500 billion in the United States by 2020. 

Keep an eye on… 
Developers of novel solutions, such as chemical developer 
Worn Again, are raising capital to scale-up their processes. 
Easy dissolution of textiles and fabrics for reuse can be 
sustainable and profitable for end-of life garment processing. 

With the ban on most recycling imports into China, and 
Malaysia soon to follow, we expect to see a continued 
uptick in domestic recycling innovation. Digital recycling 
solution providers such as Rubicon Global and Topolytics 
are utilizing geospatial data and connected logistics 
platforms to digitize recycling.

Our 2018 APAC 25 list highlights companies responding  
to the growing regional demand, which will likely make  
an impact on the Global Cleantech 100 in coming years.

Segment: Water & Wastewater

This segment includes the municipal water and wastewater 
market for commercial and residential customers, and 
the industrial market, which processes water from the 
chemical, brewing, pulp and paper and food and dairy 
industries. The industrial water and wastewater sector  
is around $100 billion globally, with estimates on global 
municipal water markets around $500 billion.

Market dynamics
Increasing population and rising per-person water usage 
are putting pressure on aging infrastructure, particularly 
in the Americas and Europe. Capital constraints are driving 
efforts to upgrade, repair, enhance and be more efficient  
rather than replace municipal systems. From our 
interviews with CEOs, China and the Middle East  
are seen as growth markets for many water innovators, 
where new infrastructure is the priority.
 
Innovative solutions for industrial water treatment are 
often location, industry and regulatory specific, creating 
barriers to widespread scaling. In response to increasingly 
strict regulatory requirements and limited hardware 
innovation, businesses are turning to distributed  
or modular wastewater systems and treatment-as- 
a-service models of business.

GLOBALCLEANTECH100Resources & Environment

   *Unless otherwise indicated, market sizes and growth rates are the result of Cleantech Group’s analysis of available public sources.
**Companies in the 2019 Global Cleantech 100 appear in orange type the first time they are mentioned.
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Lessons from leaders
Organica Water, now a six-time Global Cleantech 100 
company, provides distributed facilities that are attractive 
because of their small footprint, visual attractiveness  
and treatment efficiency. The company has over 80 
systems operational, with a continued push towards 
growth in Chinese municipal water markets.

Our expert panel also highlighted the industry-agnostic 
approach to treatment processes of Axine Water Techologies, 
a four-time Global Cleantech 100 company, as a strong 
differentiator. This is important as the technology  
is applied to the fragmented industrial water and 
wastewater market, where even industry leaders  
only have around 3% share of the $100 billion market. 

Retrofitted solutions are attractive to industrial customers 
reducing facility downtime. OxyMem’s fourth iteration 
of its product was released in 2018, allowing easier 
integration of membrane treatment units without the 
need to shut facilities. This business model shift has been 
far more important than further technological advances 
and has led to attracting strategic partners such as Saudi 
Aramco and Dow Chemical to help the technology to scale 
over the coming 12-18 months. 

Keep an eye on… 
New membrane-based solutions are likely to 
commercialize over the next five years, providing  
more efficient, low footprint solutions. For example, 
Denmark-based Cembrane is looking to scale over the  
next 12-18 months, with applications in both municipal 
and industrial water. The silicon-carbite flat-sheet 
membrane technology is moving down the price curve, 
and targets industrial electronics wastewater producers,  
as well as filtration for drinking water. 

We have also seen a gradual trend towards digitization in 
the water industry, with solutions for network maintenance 
and leak detection from start-ups such as Utilis, which 
features on our 2018 Ones to Watch list and recently 
graduated from US-based water accelerator, Imagine H2O. 
Acquisition of digital water technology vendors by large 
incumbent water corporates, such as Optimatics by SUEZ, 
has been a recent trend we expect to continue.

Segment: Satellites & Geospatial Analytics

This segment includes capturing, compiling and  
analyzing satellite imagery and data, and converting  
it into actionable insights. The increasing quality and 
cadence of this imagery is allowing data scientists  
to track activity across global industries and deliver 
actionable information to businesses.

Market dynamics
Three factors have increased the availability and quality  
of data: inexpensive sensors, a tenfold reduction in  
launch costs and increasing private sector involvement. 
Insights which would have taken analysts months to 
compile are now available on-demand via platform-based 
software solutions. Early movers have an advantage as the 
backlog to launch new constellations builds. 

The application of geospatial innovation to agriculture, 
environmental monitoring and supply chain tracking,  
turns petabytes of data into actionable insights.  
For example, issues such as deforestation or drought 
affecting agriculture and oil supplies can be monitored 
instantly via satellite at a macroscopic level across regions, 
and insights easily delivered to customers via a subscription.

Lessons from leaders
As an early mover, indeed our 2015 Early-Stage Company 
of the Year, Planet has one of the largest constellations  
of hi-res satellites in operation and is capturing additional 
value through geospatial analytics offerings. Our expert 
panelists see Planet as operationalizing game-changing 
technologies which are able to uniquely track the biggest 
threats facing humanity. Orbital Insight and Descartes 
Labs, both have large war chests of venture capital  
and are leaders in combining multiple imagery sets 
with analytic capabilities. Our expert panelists see these 
companies as well positioned to continue to incorporate 
emerging data sets and create differentiated offerings 
through proprietary analytics.

Keep an eye on...
The satellite launch bottleneck has held back many 
satellite providers. Rocket Labs, featured on the 2018 Ones 
to Watch list, is a company well positioned to capitalize 
on cubesat launch needs, with a first commercial launch 
completed in November 2018. Spire has also recently 
announced a Space-as-a-Service offering for constellations 
to be packaged onto existing Spire payloads. 

Despite hardware opportunities in launch and satellite 
manufacture, Planet’s organizational shift towards 
developing an inhouse geospatial platform suggests that 
this is where value will continue to accrue. Orbital Insight 
and Descartes Labs already have data scientist-heavy 
teams in place, with no overheads for satellite build,  
launch and operation – this asset-light, analysis-focused 
model can more easily scale as geospatial analytics  
expand into new markets. Consolidation between  
players in this segment is likely, as large corporates  
will look to further vertically integrate their offering  
and play catch-up with innovators via acquisition.  
Maxar Technologies has begun this with the acquisition  
of Digital Globe and Radiant Analytics.

GLOBALCLEANTECH100 Resources & Environment
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GLOBALCLEANTECH100

Transportation  
& Logistics

The autonomous vehicle  
market is projected to be  
worth $54.2 billion in 2019 and 
increase to $557 billion by 2026.Leo Zhang, Research Manager, Cleantech Group

-  Electric vehicles and their  
charging infrastructure are 
intertwined drivers of investment.

-  Autonomous vehicle software  
and hardware components  
are attracting large early- 
stage investments.

-  Asia Pacific accounted for 30%  
of total deal volume and 46%  
of total dollars invested in 2018.

INVESTMENT SNAPSHOTVENTURE AND GROWTH CAPITAL INVESTMENTS

Overview
Electrification and autonomy will change how people and goods  
are transported. China is leading the electrification charge, original  
equipment manufacturers (OEMs) and new entrants are refining  
the vehicle landscape, and new business models are trying to capture  
new value streams created by these technology changes.
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Segment: Electrification & Charging Infrastructure

This segment includes electric vehicles and charging 
technologies. Beyond passenger vehicles, buses, scooters 
and aircraft are also being electrified. Business activities 
in charging infrastructure include innovations in the 
hardware and software components, as well as new 
business/revenue models. By 2030, 125 million EVs  
are expected to be on the road, according to the 
International Energy Agency’s Global Electric Vehicle 
Outlook report for 2018. The EV charging infrastructure 
market is expected to grow alongside increasing EV 
adoption, reaching 30 million charging points by 2030*.

Market dynamics
EV adoption is expected to keep rising driven by  
regulatory policies aimed at decreasing pollution  
from fossil-fueled vehicles. In response, some OEMs are 
phasing out internal combustion engine (ICE) vehicles 
while new EV companies are entering the market.

Range anxiety remains a key challenge for battery 
technology and charging infrastructure. Build-out  
of EV charging infrastructure has yet to develop an 
attractive commercial business model. In addition  
to high charging costs, especially with fast charging, 
infrastructure players can’t rely solely on direct revenue  
from charging and need to identify secondary/indirect 
revenue streams to achieve profitability.

Fast charging, access to multiple networks via  
membership, and software seeking to integrate EVs as 
network assets are areas of focus for innovators, auto 
OEMs, oil and gas majors, and electric utility companies.

Lessons from leaders
Proterra** our 2018 Global Cleantech 100 North American 
Company of the Year winner and also on our 2019 list, 
continues to commercialize their municipal buses and 
has demonstrated superior performance in range and 
reliability compared to traditional diesel-powered buses. 
Investment and partnership from Daimler in September 
2018 will integrate Proterra technologies in Daimler’s 
Thomas Built Buses division. 

Volta Charging, this year’s Rising Star of the Year award 
winner, has developed a new business model that 
generates revenue from advertising sponsors and  
in turn provides free charging services to EV owners.  
The company raised $21 million in July 2018 from a mix 
of top-tier financial and strategic investors to expand its 
charging network across the continental United States. 

Keep an eye on...
Increasing access to a large charging network is 
key in solving the range anxiety challenge. Innogy’s 
Share&Charge platform connects EV owners to private 
independent charging stations using a blockchain-based 
technology. Another solution is from Europe’s Ionity,  
a consortium consisting of major auto OEMs (BMW, 
Daimler, Ford, and Volkswagen), which is set to build out  
a pan-European charging network for long distance travel.

Vehicle-to-grid (V2G) and intelligent charging management 
solutions are two areas worth watching. Both Greenlots  
and Nuuve have developed EV charging software to provide 
grid balancing services with a focus on fleet charging. 
Proterra has also developed a vehicle-to-grid (V2G) 
capability, turning their buses into energy storage  
devices when needed and opening up more revenue 
opportunities for fleet owners.

Battery swapping provides an alternative solution  
to charge EVs, particularly for light duty scooters  
and motorcycles. Gogoro, our 2018 Asia Pacific  
Company of the Year, has developed and deployed a 
battery-swapping charging infrastructure for its fleet 
of electric scooters, making it convenient for riders to 
exchange a fully-charged battery in under six seconds.

Beyond on-road vehicles, electrification of aircraft is  
an emerging theme on the 2019 Global Cleantech 100. 
Electric aircraft were once thought unrealistic due to  
limits in range, safety, and costs. That’s now starting  
to change with companies like Ampaire and Lilium  
aiming to develop light aircraft for short range air  
taxi services, making electric aviation by 2040 a more 
realistic prospect. According to our expert panel, electrifying 
all parts of transportation will be game-changing, and 
electrified aircraft could be an entry point for a new era  
of clean(er) transportation. Norway has set the goal of  
using electric aircraft for all of its short-haul flights. 

Segment: Autonomous Vehicles

The segment includes both hardware and software 
technologies that enable autonomous operation of 
vehicles. Hardware technologies include sensors that 
detect the vehicle’s surroundings and provide the data 
feed to the vehicle’s processor. Software technologies 
in this segment contain multiple applications, ranging 
from mapping data processing, vehicle-to-vehicle 
communication and full-stack software development.  
The autonomous vehicle market is projected to be worth 
$54.2 billion in 2019 and increase to $557 billion by 2026. 

GLOBALCLEANTECH100 Transportation & Logistics

   *Unless otherwise indicated, market sizes and growth rates are the result of Cleantech Group’s analysis of available public sources.  
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Market dynamics
Safety is one of the main drivers of autonomy because 
it reduces human errors that lead to accidents. Certain 
elements of semi-autonomous technologies, such as 
advanced drivers-assistance systems (ADAS), are already 
integrated in today’s mass-produced vehicles.

Sensors (camera, radar, and LiDAR) are making 
incremental technology improvements to overcome 
challenges in resolution, range, movement detection,  
and object identification. Costs are currently uneconomical 
for commercial adoption. Artificial intelligence and 
machine learning are two enabling software technologies 
driving the development of autonomous driving.

Auto OEMs are investing and partnering with both 
hardware and software start-ups as the underlying 
technologies behind autonomous driving are outside 
their core expertise in vehicle production. Start-ups in 
this segment are competing to demonstrate that their 
technologies can operate under real-world conditions  
such as heavy traffic areas and bad weather conditions.

Lessons from leaders
Innoviz Technologies’ solid-state LiDAR solution is compact 
compared to early LiDARs bolted on top of the vehicle’s 
roof. The company secured a partnership with BMW in  
April 2018 to integrate its LiDAR as a built-in device in  
the Intel-Mobileye platform, which will be installed in  
BMW’s line-up by 2019.

Prophesee is solving a critical weakness of autonomous 
vehicle sensors: the inability to achieve human-like vision 
and perception of the vehicle’s surroundings. The company 
has combined optical sensors with artificial intelligence to 
enable autonomous vehicles to react much faster to the 
movements around them.

Keep an eye on
Technology integration is a key challenge for  
autonomous vehicles as they require a combination  
of hardware, software and networking technologies. 
Because autonomous driving is a safety-sensitive operation, 
fail-safe testing and regulatory approvals are necessary 
before the technology can be deployed on the streets. 

Value-added services enabled by autonomous vehicles 
are starting to emerge. Fleet management is a key area 
to keep an eye on, as autonomous vehicles transition 
from being a tool to a service. When drivers are no longer 
needed to operate the vehicle, in-vehicle activity becomes 
a new business opportunity in areas like entertainment, 
teleconferencing, and advertising.

Byton is a new entrant to the market and a 2019 Global 
Cleantech 100 company that is developing connected 
autonomous EVs. Unlike Tesla who has been focusing 
on performance, Byton is aiming to incorporate digital 
technologies and services into their smart vehicles.

Segment: Mobility, Log Mobility & Logistics Services

This segment includes the transport of people and goods. 
Business activities covers carsharing, ridesharing, as well 
as services to streamline shipping logistics. The logistics 
services market accounted for $9.7 billion in 2016 and  
is projected to reach $54.8 billion by 2020.

Market dynamics
Mobility service companies have raised large sums of equity 
money to capitalize on the first mover advantage and 
gain market share as there is little product differentiation 
among the various ridesharing and carsharing providers. 
Mobility service providers are now expanding into other 
transportation modes to include scooters and public 
transportation. The digitization of freight shipping is an 
emerging theme that software technology companies  
are looking to address. Current shipping operations  
are fragmented and decentralized, resulting in poor  
asset utilization among shipping service providers. 
Optimization of the shipping service supply chain  
is the focus of many companies in this space.

Lessons from leaders
Companies on the 2019 Cleantech 100 like BlaBlaCar and 
Vulog have differentiated from conventional ridesharing 
companies by developing a platform that allows travelers 
to carpool for long-haul travel. Ridecell has developed  
a mode-agnostic platform that allows users to choose  
from carsharing, ridesharing and even autonomous 
operations in the future. 

Flexport aims to modernize the freight shipping sector  
by developing a software platform to streamline the  
entire shipping process. The company has raised  
over $300 million in venture funding and is expanding  
into a physical freight company across the globe.

Keep an eye on...
Product differentiation remains the main challenge in this 
segment as companies continue to compete for market share. 
Southeast Asia is a growing market led by Grab as it expands 
from ridesharing to other mobility and logistic services. 
Commercial deployment of autonomous vehicles will further 
impact this segment as labor costs are removed from the 
equation. Coupling with electrification of fleets, the segment 
will likely see more transformation in how people and goods 
will be transported.

GLOBALCLEANTECH100Transportation & Logistics
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Global Cleantech 100 graduates are 
companies who have been included in  
the Global Cleantech 100 at least once  
and then go on to be acquired or  
become a public company.

M&A is by far the most normal 
graduation event for Global
Cleantech 100 companies
Over the last ten years, IPOs  
of Global Cleantech 100 alumni 
have been few and far between.

2018 
graduates

GLOBALCLEANTECH100
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Company Acquirer Date Deal Notes
Appearances  
on Global  
Cleantech 100

July 
2018

NAVYA raised EUR 37.6M at a market capitalization of EUR 190M to invest in software, 
research and development, to expand production capacity, to invest in adjacent 
markets and to monitor acquisition opportunities.

2018

July 
2018

Bloom Energy raised $270M, pricing 18,000,000 shares of its Class A common  
stock at a price to the public of $15.00 per share. 2009, 2010

June 
2018

This acquisition strengthens Siemens’ position in the smart buildings space.  
The executive team remained at Comfy (formerly Building Robotics) and will  
continue to operate as a vendor-agnostic platform. 

2015

May 
2018

The acquisition helps to accelerate international market adoption of Enlighted’s smart 
building technologies. Its IoT platform is being used in combination with Siemens’ 
solutions to optimize the energy efficiency of HVAC systems and aids Siemens’ 
strategy to drive digitalization in the smart building industry.

2012, 2013, 
2014, 2015, 
2017, 2018

May 
2018

This deal ramps up Nokia’s IoT offering. Rob Schilling, who had been  
CEO of SpaceTime Insight, became the head of Nokia’s IoT unit.

2013, 2014, 
2015, 2017, 
2018

Feb 
2018

The acquisition enables Lucid to accelerate the development of the BuildingOS platform 
 to integrate all facets of building data and expand the applications built on the platform. 2014, 2017

Nov 
2017

Centrica bought REstore for EUR 70M. This acquisition gives Centrica control of 
REstore’s portfolio of 1.7 gigawatts of peak load across the U.K., France, Belgium  
and Germany. Centrica is integrating REstore into the Distributed Energy & Power  
unit of its Centrica Business Solutions business.

2015, 2018

Nov 
2017

The acquisition included all Visedo subsidiaries globally and a design and manufacturing 
site located at its headquarters in Lappeenranta. The parties have not disclosed the 
purchase price or other conditions of the acquisition. 

2018

Oct 
2017

The acquisition of eMotorWerks marked EnerNOC’s (a subsidiary of Enel) entry into the 
US electric mobility market, one of the largest EV markets at a global level. Enel plans to 
use the JuiceNet platform’s functions in all of its EV charging stations globally.

2018

Oct 
2017

Aptiv (formerly Delphi Automotive) acquired nuTonomy for $400 million in cash plus 
additional performance-based pay-outs of $50 million. Aptiv acquired significant 
intellectual property and engineering talent for its autonomous vehicle program.

2018

Since the cut-off date of 1 September 2018, NIO, the Chinese EV manufacturer, has listed on NASDAQ. This will qualify it for the 2019 Global Cleantech 100 graduate class.
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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 a growing international presence based in London. Our parent company,  
Enovation Partners, is based in Chicago.

About Cleantech Group

GLOBALCLEANTECH100

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.
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Since our first list in 2009, our clean 
technology theme has evolved and with  
it the types of innovation most in vogue. 
Here is a flavor of that ten year journey.

Ten years  
of the Global  
Cleantech 100

GLOBALCLEANTECH100

0120
09

The first Global Cleantech 100 contained  
more than 20% solar companies. 21 to  
be precise. Since 2012 solar representation 
has almost always been confined to 
downstream services and off-grid access. 0220

10

Biofuels’ representation reached a  
high-point of 14 companies in 2010.  
Many of the companies went public in 
2011-13 with disappointing outcomes.  
Representation in 2019 is low.

0320
11

The growth of corporate engagement 
with open innovation was charted by 
our ground-breaking The Rise of the 
Corporation in Cleantech report in 2010. 
GE had formal relationships with 18 
companies in the 2011 edition. 0420

12

Water was a double-digit company category  
of the early Global Cleantech 100s. Most 
of those companies (e.g. Inge, NanoH2O, 
Scinor) were subsequently acquired, but 
have not been replaced by a new wave. 

0920
18 1020
19

Innovation in the Transportation & 
Logistics industries is the dominant 
category of this, the 10th edition of the 
Global Cleantech 100. With 21 companies, 
there is a neat, but coincidental, loop back 
to solar’s 21 in 2009. 

0520
13

Energy efficiency took over from solar as 
the predominant sub-sector in the 2010 
edition. By 2013 it reached its high-point 
of 27, speaking to the big shift in investors’ 
interests from generation to consumption. 0620

14

Big data (for utilities) was first flagged  
as a theme. Over subsequent editions, 
digitization, Internet of Everything, AI and 
blockchain have grown as key themes  
to watch, when thinking through a five  
to ten year significant impact lens. 

0720
15

The As-a-Service business model was 
flagged in 2013’s report; by 2015, it had 
become prevalent across all categories - 
buildings, utilities, grid, water, agriculture, 
and transportation (where mobility service 
companies have become established 
components of the second wave editions). 0820

17

East Meets West. The globalization of 
venturing investment was evidenced by 
more than a third of the Global Cleantech 
100 companies now having Asian investors,  
up from 20% just two years previously.

The changing face of industrial innovation:  
through the lens of ten editions of the Global Cleantech 100

Note: there was no 2016 Global Cleantech 100 when its annual release date was shifted from October to January.

Agriculture & Food’s emergence as an anchor 
category of the Global Cleantech 100 is clear 
with 12 companies. In our December 2009 
Preparing for a Second Green Revolution report, 
we had questioned why so few investors were 
focused on the demand/supply for food issue. 
It only took eight more years! 
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A123 Systems became the first 
Global Cleantech 100 alumnus  
to go public.

Solel Solar Systems became 
the first M&A graduate  
(when acquired by Siemens 
for $418M).

Landis & Gyr’s $2.3B acquisition 
by Toshiba won it the first Global 
Cleantech 100 Graduate of the 
Year award.

Planet and Sigfox become the first  
non-energy winners of the Early  
Stage and Rising Star Global Cleantech 
100 Company of the Year awards.  
The theme’s diversification away  
from energy is complete. 

Sonnen, at that 
time Sonnen-
batterie, 
becomes the 
first non-US 
company to 
top the expert 
panel’s ratings.

The first companies are formally 
inducted into the Global Cleantech 
100 Hall of Fame (for having been 
on seven editions). Today there are 
seven: Avantium, ChargePoint, Digital 
Lumens, Kebony, LanzaTech, Ostara 
and Tendril.

 Lilium becomes 
the first European 
company to win 
the Early Stage 
Company of the 
Year award. 
Great innovations 
are coming from 
everywhere. 
Flying cars are a 
far cry from solar 
panels: we have 
come a long way 
in ten years.

M-KOPA 
becomes the 
first African 
company on 
the Global 
Cleantech 100. 
It has retained 
its place every 
edition since.

Tesla IPO’d into the head winds  
of a Global Financial Crisis investor 
environment, ending day 1  
on NASDAQ as a $2B company,  
to become the first Global Cleantech 
100 unicorn. $1000 invested in  
the IPO would have been worth  
20x that on 31 December 2018.

Solyndra’s 2011 bankruptcy was quickly 
followed in 2012 by other early Global 
Cleantech 100 thin-film/CIGS alumni,  
Miasole, Odersun and Soltecture,  
marking the end of cleantech’s first wave.

Investors called time on Better Place’s capital-intensive  
EV battery-swapping model. An early favorite, it had 
always polarized opinions. The first $1B write-down.

GLOBALCLEANTECH100

0 500000 1000000 1500000 2000000 2500000 3000000 3500000

The Cleantech 
Theme: Venture and 
Growth Investment*

 Total amount   
 Number of deals

Charting the Ups and Downs of the Cleantech Innovation Theme: Ten Years of Company Firsts

$29.7B

$6.92B20
09

20
18

862

2,000
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*Source: Cleantech Group’s i3 platform.
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Laura Nereng
Sustainability and Business 
Development Leader

3M

 
Toshiya Okamura
CEO

Acario (Tokyo Gas CVC)

 
Raj Atluru
Managing Director

Activate Capital

 
Dr. James Zahler
Associate Director,  
Tech-to-Market

Advanced Research Projects 
Agency for Energy (ARPA-E)

 
Greg Fleming 
Investment Director

Air Liquide Venture Capital 
- ALIAD

Christian Noske 
Managing Director

Alliance Ventures

Markus Hökfelt
Fund Manager, Greentech

Almi Invest

Fabio Lancellotti 
Partner

Aster Capital

 
Pulakesh Mukherjee
Principal

BASF Venture Capital

Tony Van Bommel
Senior Managing Partner,  
ICE Fund 

BDC Capital

 
Meghan Sharp
Managing Director, Americas

BP Ventures

Danny Kennedy
Managing Director

California Clean  
Energy Fund

 
Ludwig Goris
Senior Investment Manager

Capricorn Venture Partners

David Aitken
Head of Incubation

Carbon Trust

 
Alla Jezmir
Managing Director

CCM Energy 

 
Christophe Defert
Vice President, Ventures

Centrica Innovations - 
Ventures

 
Wal van Lierop
Founder and Managing Partner

Chrysalix Venture Capital

Richard Youngman
CEO

Cleantech Group

Peter Kennedy
Managing Director, Head of 
Clean Resources Impact Fund

CLSA Capital Partners

Abe Yokell
Co-Founder and  
Managing Partner

Congruent Ventures

 
Andrée-Lise Méthot
Founder and Managing Partner

Cycle Capital Management

 
Mads Møller
Head of Technology  
Investments and Acquisitions

Danfoss                                

 
Nancy Pfund
Managing Partner

DBL Partners

Benjamin Wainstain
Partner Innovation

Demeter Partners

 
Kathleen Jurman 
Corporate Technology Scout, 
Ventures and New Business 
Development
 
Dow Chemical

 
Konrad Augustin
Investment Director and  
Head of E.ON SCI US

E.ON

 
Dr. Paul-Josef Patt
Managing Partner and CEO

eCAPITAL entrepreneurial 
Partners

 
Sasha Brown
Principal

Ecosystem Integrity Fund

 

Luís Manuel
Board Member

EDP Ventures

 
Gina Domanig
Managing Partner

Emerald Technology 
Ventures

 
Glenn Bijvoets
Innovation Lead

Eneco

Giovanni Tula
Head of Innovation  
and Sustainability 

Enel Green Power

 
Amy Francetic
Managing Director

Energize Ventures

 
Cassie Bowe
Associate Vice President

Energy Impact Partners

 
Jeff Clark
Managing Partner

Energy Innovation Capital

 
Wally Hunter
Managing Director

EnerTech Capital

 
Hendrik van Asbroeck
Managing Director,  
ENGIE New Ventures

ENGIE

 
Fabrice Bienfait
Partner

ETF Partners

Meet the 
experts

The expert panel plays an important  
role in shaping the final list.  
Their knowledge of, and insights  
into, the companies adds weight  
to the evaluation process.

For individual biographies of our expert panel, please see our website.

GLOBALCLEANTECH100
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Martin Reed
Chief Executive Officer

Evok Innovations

 
Lutz Stoeber
Investment Director

Evonik Industries AG

Dirk De Boever
Head of investments

Finindus

 
John Marrow
Partner

First Imagine! Ventures

 
Chris Thomas*
Founder and Partner

Fontanalis Partners

 
Brook Porter
Founding Partner

G2VP

 
Daniel Hullah
Managing Director

GE Ventures

 
Colin Le Duc
Partner

Generation Investment 
Management LLP

Jason Nolte*
Investment Manager

GM Ventures

 
Eric Wang
Managing Partner

GRC SinoGreen Fund

 
Jamie James
Managing Partner, Greensoil 
Building Innovation Fund

Greensoil Investments

 
Robert Liu
CEO

Huaneng Invesco

 
Diego Diaz Pilas
Head of New Ventures

Iberdrola

 

Nityen Lal
Managing Director

Icos Capital

 
Matias Torrellas
Portfolio Manager

InnoEnergy

 
Ivo Nĕmejc
Investment Director

Inven Capital

 
Robert Trezona
Head of Cleantech

IP Group

 
Matthieu van der Elst
CEO, Michelin Ventures

Michelin Group

 
Kevin Kuhn
Vice President, General Manager 
Silicon Valley Branch

Mitsubishi Corporation 
(Americas) 

 
Ken MacKinnon
Managing Partner

MKB

 
Martin Krӧner
Managing Partner

Munich Venture Partners

 
Gert Wrigge
Investment Principal

Next47

 
Rhea J. Hamilton
Ventures Director

OGCI - Climate Investments

 
Tarun Kapoor
Expert Product Manager, 
Emerging Technologies 

Pacific Gas and Electric 
Company (PG&E)

 
Keith Gillard
General Partner

Pangaea Ventures

 
Gabriel Kra
Managing Director

Prelude Ventures

Stefan den Doelder
Investment Director

Robeco Private Equity

 
Aruna Subramanian
Senior Portfolio Manager

SABIC Ventures

 
Karthik Chandrasekar
Founder and CEO

Sangam Ventures

Iain Cooper
Manager, Corporate Ventures 

Schlumberger Ventures 

Wouter Jonk
Managing Partner

SET Ventures

 
Matt Maloney
Head of Energy &  
Resource Innovation

Silicon Valley Bank

 
Hee S. Jung
Head of Silicon Valley Outpost

SK Gas

 
Thierry Piret
Global Investment Strategy

Solvay Ventures

 
Mark Bonnar
Managing Director

Southern Cross  
Venture Partners

Kurt Faulhaber
Partner

Stafford Capital Partners

 
Matthias Dill
Managing Director

Statkraft Ventures

 
Pascal-Hugo Plourde
Director, Partnerships

Sustainable Development 
Technology Canada (SDTC)

Andreas Stubelius
Portfolio Manager

Swedish Energy Agency

Katya Akulinicheva
Chief Investment Officer

SYSTEMIQ

 
Astorre Modena
Managing Partner

Terra Venture Partners

 
Timothy Wang
Principal

The Westly Group

Cindi Choi
Senior Investment Director

Total Energy Ventures

 
Steve Kloos
Partner

True North Venture Partners

Qi Lu
Strategy & Research Partner

Tsing Capital

 
Yann Moreau
Director Open Innovation  
& Services

Veolia

 
Peter Auner
Partner

VNT Management

 
Chris Kane
Materials Development  
& Technology Scouting

W. L. Gore & Associates

 
Samer Salty
Managing Partner

Zouk Capital

GLOBALCLEANTECH100

*Expert panelists who have left their companies since they gave their input in July-August 2018.
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