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To stave off drastic climate change, we must invest more in nascent solutions ignored by traditional
capital markets. Philanthropists are in a unigue position to fund these efforts.

That
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he growing threat of climate change is no longer a
matter of contentious scientific debate. Climate scientists now agree
that humanity’s “carbon budget”—the cumulative sum of greenhouse
gases that humanity can emit while avoiding the worst effects of cli-
mate change—will be exhausted by roughly 2040 at current emission
rates. While all levels of warming carry consequences, exceeding
this budget will likely cause more than 2 degrees Celsius of warm-
ing, triggering irreversible, dangerous, and costly climatic change.

For decades, investors, policy makers, academics, and entrepre-
neurs have been debating the best path forward. In recent years, the
costs of clean and efficient technologies such as solar photovoltaics
(PV), LEDs, and electric vehicles have plummeted, and deployment
of these technologies has skyrocketed.

While we all applaud these achievements, they have also led high-
profile investment professionals such as Jigar Shah, academics such
as Marc Jacobson, and other vocal figures to proclaim that the world
already has the portfolio of solutions necessary to solve the climate
crisis, and that investors and governments should focus their efforts

on supporting the deployment of these later-stage solutions. This
assertion calls into question the value of funding early-stage solu-
tions and places the funding of early-stage and later-stage solutions
in competition with one another.

On the contrary, we argue that investments in early- and late-stage
solutions are complementary. The most effective portfolio to achieve
climate change mitigation will require thoughtful investments in cli-
mate solutions along the entire “innovation continuum,” from con-
ceptual ideas to solutions that are ready for commercial deployment
and widespread impact. Drawing a distinction between so-called
innovation and deployment presents a false dichotomy; innovation
takes place as solutions are ideated, developed, and deployed.

An investment approach that supports and links solutions at
the earliest stages of development to more mature solutions will
improve the stock and the flow of solutions capable of mitigating
greenhouse gas emissions. Yet this is not the investment approach
we see in today’s financial marketplace. In fact, the amount of capital
flowing to early-stage solutions is disturbingly low, despite the criti-
cal role that these investments play in mitigating climate change.

To correct this funding gap, new financing vehicles—especially
from charitable asset owners—are needed that better align with
the development of climate solutions that will secure a low-carbon
future. These vehicles must harness capital that can tolerate long
development timelines and accept high risk in exchange for high
social and environmental impact. Philanthropists are the investors
best suited to fund these vehicles.
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While we focus our attention on funding for nascent solutions,
we do not downplay the urgent need to perform basic research and
deploy mature solutions. Indeed, the most concise summary of
our approach is as follows: deploy the solutions we have, develop
and improve the ones we need, and create more solutions through
investments in research and development. As we will demonstrate,
both research and deployment of existing solutions are key parts of
an integrated innovation system. However, our assessment suggests
that the capital gaps facing nascent climate solutions are particu-
larly acute, and philanthropists, among all global asset owners, are
uniquely positioned to help fill this gap.

THE PROCESS OF INNOVATION
Scholars studying innovation have long held that innovation is the
result of a complex process that spans all stages of solution devel-
opment—from invention to demonstration and commercial deploy-
ment. Widespread deployment—such as that of solar PV and wind
technologies today—represents the last stage of an innovation sys-
tem, whose earliest stage begins with researchers achieving their
proverbial “aha” moments in university laboratories. Arnulf Grubler
and his co-authors at the International Institute for Applied Systems
Analysis—one of the leading institutions studying innovation sys-
tems—define innovation as “putting ideas into practice through an
(iterative) process of design, testing, and improvement.”!

The innovation process is not unidirectional; all stages, from ear-

liest to last, influence each other. In fact, developments in early- and
late-stage solutions are complements: Difficulties met in deploying
existing solutions create new questions and incentives for early-
stage discovery, and early-stage discovery creates new opportuni-
ties for deploying existing solutions. For example, when oil and gas
developers faced significant challenges extracting well-known shale
resources, the challenge spurred the development of horizontal drill-
ing and hydraulic fracturing techniques. Similarly, the iron lung was
an adequately functional solution to extend the life of polio victims
in the early 1900s, but its extreme toll on quality of life motivated
research into alternative solutions, such as vaccines.

Conversely, the early stages of the innovation process yield
insights that enable more rapid or effective deployment of existing
solutions, create entirely new markets, and spark unanticipated
“knock-on” effects. One such knock-on effect can be found in the
application of perovskite crystals (first discovered in the 1830s) to
photovoltaic applications (performed for the first time in 2009).
Before this discovery, perovskites were used in a variety of appli-
cations; for example, ceramic capacitors, relying on ferroelectric
perovskites, have been used widely in electronic applications rang-
ing from computers to mobile phones. Their photovoltaic use, origi-
nally unanticipated, could lead to dramatically cheaper solar energy,
driving down future greenhouse gas emissions.

To simplify our discussion, we define three different stages of
solutions: unexplored solution spaces, nascent solutions, and com-
mercially viable or near-commercially viable solutions. The earli-
est stage of development is exploration, and we term solutions (or
groups of solutions—i.e., solution spaces) in this stage “unexplored.”

m Unexplored solutions are ones that society might need or want but
are still in the earliest stages of research and initial development.
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m Nascent solutions are ones whose basic properties have been
researched and proven, but ones that must be brought to com-
mercial scale and competitiveness through further prototyp-
ing, testing, and demonstration.

m Commercially viable or near-commercially viable solutions are
economically attractive to customers with minimal public
support. Reaching economic competitiveness does not mean
that innovation stops—these solutions will continue to de-
velop through applied research and development, scale-up, and
learning by doing.

Solving the climate challenge will require investments in solutions
at each of these stages. Indeed, investments in unexplored and nascent
solutions should not be viewed as competing in a zero-sum game
against later-stage investments in commercially viable solutions. The
world’s leading organizations on climate and energy systems echo this
view. The International Energy Agency argues that staying within the
2 degrees Celsius target “does not depend on the appearance of break-
through technologies,” but goes on to say that “technology innovation is
essential, for example, in accelerating technology development, reduc-
ing technology costs or facilitating market access.”? Other prominent
figures have echoed this sentiment. For example, former US Secretary
of Energy Ernest Moniz, in arguing that “clean energy innovation is

the solution to climate change,” states that “put simply, we can’t beat
climate change with only the technology we have today.”?

THE NEED FOR NEW SOLUTIONS

To demonstrate this thesis and bring more granularity to the cur-
rent debate, we reviewed the best available literature and mapped a
subset of climate solutions across the three stages of innovation and
onto the Intergovernmental Panel on Climate Change (IPCC) eco-
nomic sectors. The IPCC breaks the global economy into five broad
greenhouse gas-emitting sectors: energy supply; transportation;
buildings; agriculture, forestry, and other land use; and industrial

production. This mapping is not intended to serve as an exhaustive
technology-gap assessment, but rather to demonstrate how certain
economic sectors do not currently have a comprehensive suite of
economically competitive solutions. Building off of this mapping, we
highlight examples of three fields of research that demand further
investment in unexplored and nascent solutions as part of a climate
change mitigation portfolio. (See “Climate Solution by Innovation
Stage” on page 31.)


http://www.iiasa.ac.at/
http://www.iiasa.ac.at/
https://www.iea.org/
http://www.ipcc.ch/
https://idss.mit.edu/
http://primecoalition.org/
http://primecoalition.org/
http://mitsloan.mit.edu/faculty-and-research/faculty-directory/detail/?id=41035
http://mitsloan.mit.edu/faculty-and-research/faculty-directory/detail/?id=41035
http://boston.masschallenge.org/press-release/masschallenge-announces-global-board-advisors
http://boston.masschallenge.org/press-release/masschallenge-announces-global-board-advisors
http://primecoalition.org/
http://primecoalition.org/
https://www.gov.uk/government/publications/patient-capital-review
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.. __________ __________|
Climate Solution by Innovation Stage

SOLUTION ENERGY SUPPLY TRANSPORTATION BUILDINGS
CATEGORY
Commercially u Silicon-based photovoltaics | = Light-l and medium-duty m LEDs
viableornear | = Onshore wind power electric vehicles = Residential cold climate
commercrfilly Vi= | L |ithium-ion batteries = Sugarcane feedstock heat pumps
able solutions for short duration biofuels = Building automation and
(< 4 hour) storage = Composite materials for control technologies

® Power system optimization
software solutions

= Demand response and
consumer engagement
solutions

u|ce-based thermal
energy storage

= Generation 3+ nuclear power

vehicle lightweighting

= Efficient window
technologies and
coatings

AGRICULTURE,
FORESTRY, AND
OTHER LAND USE

= Advanced sensing
solutions

= Crop resource optimization
technologies

= Crop waste recycling

u Forest management
and reforestation

= Anaerobic digestion

m Biotechnology assisted
animal breeding

= Genetic modification of
crops

m Carbon-neutral fertilizer
production processes

= | ivestock methane capture

= Synthetic meat
production

m Vertical farming
techniques

m Genetic engineering
for sustainable food
production

= Non-fuel-based
ammonia production

INDUSTRY

= | ow-grade industrial
heat production

= Combined heat and power
systems

= |ndustrial process-
integrated carbon capture

= Low-carbon cement
production

= [ ow-carbon steel and
aluminum production

= High-efficiency industrial
motors

= Thermoelectrics,
rectennas, and other waste

heat recovery
technologies

= Non-fossil petrochemical
production

= Carbon-negative cement

Nascent = Carbon capture and = Low carbon hydrogen u Hyper-efficient building
solutions sequestration production and storage envelope technologies
= Generation 4 nuclear = Hybrid or electric heavy- m Hyper-efficient
energy technologies duty vehicle drive trains refrigeration and freezing
m Fyel cell technologies = Algal or cellulosic biofuels | = Wid_e bandgap
= Long-duration energy = Fuel cell vehicles semiconductors
storage solutions = Advanced combustion = Transparent photovoltaic
(> 4 hours) engines window coatings
m High-efficiency, low-cost
transmission
m Offshore wind power
u Next-generation
photovoltaics
Unexplored = Biomass energy with m Next-generation trans- = Space-based living and
solution spaces carbon dioxide capture portation solutions (e.g. terraforming
and storage “hyperloops”)
= Fusion energy m Third- and fourth-
= Solar geoengineering generation biofuels (solar

fuels)

The case of solar PV illustrates the need for continued investment
in the earliest stages of innovation even in a field where commercially
or near-commercially viable solutions exist. Solar PV is widely con-
sidered to be economically viable without subsidy in many markets
today. Recent research demonstrates that this competitiveness is due
in large part to research and development efforts undertaken over the
past 40 years.* However, as penetration increases, the cost of solar PV
systems must fall to remain competitive.5 Therefore, many solar PV
experts argue that nascent solutions will need to be further developed
in order for solar PV to continue to be deployed at the rate necessary
to meet climate targets. Indeed, a group of solar PV researchers at
MIT have found that “line-of sight technology [PV] improvements
are insufficient to reach aggressive [climate] targets, which give the
highest likelihood of preventing catastrophic climate change.”®

Waste-heat recovery technologies are an example of nascent
technologies that also provide important climate mitigation oppor-
tunities. Nearly 60 percent of energy is wasted worldwide as heat,
according to Lawrence Livermore National Laboratory. A number
of nascent solutions, including thermoelectrics, thermionics, and
rectennas—technologies that can capture typically wasted heat
and convert it or use it directly—hold promise for dramatically
increasing the efficiency of industrial processes in the near term,
and of transportation and energy supply in the longer term; they

= Space-based mining

also may open up new potential applications. Fortunately, many
new ventures are developing solutions in these subsectors, such as
Alphabet Energy in thermoelectrics, Spark Thermionic in thermion-
ics, and RedWave Energy in rectennas. These nascent solutions will
require significant and persistent financial support. The necessary
capital has unfortunately proved challenging to secure in today’s
financial marketplace.

Finally, carbon-negative technologies serve as an example of
a relatively unexplored solution space. Many experts believe that
humanity faces a risk of emitting too much greenhouse gas to stay
below 2-degree warming targets, and that, as a result, greenhouse
gases will need to be removed from the atmosphere through the
use of carbon-negative technologies. The IPCC notes that “many
[climate] models could not produce scenarios leading to about 450
ppm CO2eq [2-degree warming] by 2100 with limited technology
portfolios, particularly when assumptions preclude or limit the
use of BECCS [biomass energy with carbon dioxide capture and
storage].”” However, BECCS—a carbon-negative technology—has
scarcely been tested at commercial scale. And, as highlighted by the
$4 billion cost overrun and eventual scrapping of the carbon-capture
component of the Kemper County project in Mississippi, deploying
carbon dioxide capture and storage at traditional power plants has
proved particularly challenging at a commercial scale.


https://www.llnl.gov/
https://www.alphabetenergy.com/
http://www.cyclotronroad.org/spark/
http://redwaveenergy.com/
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THE CAPITAL GAP FOR NASCENT SOLUTIONS
These are just three of many examples of unexplored and nascent
solutions for climate change mitigation that are not receiving the
funding they require in the current financial landscape. Where is
the risk capital to be found to support these areas? We summarize
in a chart the sources of capital that are available at each solution
stage. (See “Sources of Capital for Climate Solution Stages” below.)
Historically, federal governments and philanthropists have funded
research in unexplored solution spaces through grants for research.
Governments also often support the earliest stages of innovation. For
example, the Advanced Research Projects Agency-Energy (ARPA-E)
provides government grants to support the development of nascent
solutions before and alongside venture capital firms. The US Depart-
ment of Energy provides Small Business Vouchers through a pilot pro-
gram to enable nascent companies to partner with national labs, and
offers Small Business Innovation Research grants to other businesses.
Nonetheless, private venture capital is a critical source—arguably
the most critical source—for the development of nascent solutions.
Indeed, venture capital has helped finance 43 percent of public com-
panies since 1979; collectively, these companies account for 57 per-
cent of the total market capitalization and 82 percent of the research
and development funding of companies in this set.® As technologies

move closer to readiness, corporate venture capital, private equity,
and corporate partnerships are also critical to developing nascent
solutions. A combination of project finance, asset finance, and pub-
lic capital has provided the financial support necessary to achieve
widespread deployment of commercially viable solutions.

Historically, venture capital has been the most effective funding
vehicle for high-risk new ventures developing nascent solutions—
whether related to climate change mitigation or otherwise. Since the
inception and formalization of venture capital as an asset class in the
early 1970s, the financial sector has assumed that venture investors
are the most well-aligned source of private capital for moving ideas
out of labs and into the marketplace. Therefore, although an effec-
tive innovation ecosystem demands a multitude of resources, such as
human capital, novel ideas, infrastructure, and robust institutions,
we focus our attention on the provision of risk capital.

While new ventures are not the only option for bringing nascent
solutions to market, they have proved to be one of the most effective.

.
Sources of Capital for Climate Solution Stages

Commercially Viable or
Near-Commercially Viable Solutions

Unexplored Solution Spaces

Government R&D and grants
Philanthropy
Angel investors

Corporate venture capital

Venture capital

This is particularly true for nascent solutions that are differentiated
from incumbents and that require a distinctive understanding of
the market. Despite the historically critical role of venture capital in
nascent solution development and the importance of such solutions
in combating the climate challenge, today’s venture capital funds
are not participating in the earliest stages of financing for climate-
relevant ventures. This absence creates a critical need for new funding
mechanisms—a need that philanthropists are well positioned to meet.

We have reviewed the total level of venture capital (VC) fund-
ing across a variety of sectors, including software, biotechnology,
medical devices, and climate mitigation, and teased out the amount
invested in “clean technology” (cleantech). (We have relied on
information provided by Cambridge Associates LLC Private Invest-
ments Database—which includes data from institutional VC funds
through year end 2015—and the National Venture Capital Associa-
tion.) The data indicate that funding for climate change solutions
experienced a boom and bust. Cleantech VC peaked at 16 percent of
total VC dollars in 2010. However, VC funding for climate solutions
fell precipitously to just 2 percent of all VC investments in 2015—its
lowest level since 2005.

There are a number of reasons for the rise and fall in venture capital
supporting climate solutions in the past decade. A 2016 MIT Energy
Initiative report, Venture Capital and Cleantech: The Wrong Model for
Clean Energy Innovation, highlights factors in the rise as ranging from
high oil and gas prices to the 2007 release of Al Gore’s An Inconvenient

Truth and the resulting increase in public awareness about climate
change. Another driver may have been increased government support,
as embodied by President George W. Bush’s 2008 creation of ARPA-E.
The subsequent withdrawal of venture capital from funding climate
solutions was also driven by a number of factors. High-profile busts
such as Solyndra—which received more than $535 million in public
(federal and state) financial support and nearly 1 billion in private
funding before declaring bankruptcy—impeded political support and
scared and scarred investors. Furthermore, funding under the 2009
American Recovery and Reinvestment Act—which provided “$90
billion in strategic clean energy investments and tax incentives” and
was lauded by the White House as “the largest single investment in
clean energy in history”—began to dry up. These factors and others

led to poor overall performance for early-stage investors in climate
solutions. Consequently, as total VC
funding reached its highest levels in
recent history ($59 billion in 2015),
support for low-carbon technologies
continued to decline.

In addition to the decline in overall
cleantech VC investment, funding for
early-stage ventures—those develop-
ing nascent solutions—has been hit
particularly hard. The earliest stages
of venture development—seed- and
Series A-stage investments—are criti-
cal for moving nascent solutions from
the research setting into the commer-
cial setting. The percentage of funding
going to early-stage versus late-stage
investment opportunities related to


https://www.arpa-e.energy.gov/
http://energy.mit.edu/publication/venture-capital-cleantech/
https://www.algore.com/library/an-inconvenient-truth-dvd
https://www.treasury.gov/initiatives/recovery/Pages/recovery-act.aspx
https://www.sbv.org/
https://www.sbir.gov/
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climate mitigation technologies peaked
in 2002. The absolute level of early-stage
funding peaked in 2008. Since those
two peaks, absolute funding has plum-

|
Cleantech VC Investments by Stage

. Cleantech early stage
Cleantech later stage

meted, and the relative share of funding 58
for nascent solutions has stabilized at
around 20 percent. (See “Cleantech VC 38
Investments by Stage” at right.) a

To explore which subsectors are E 4B
receiving the most funding, we catego- =
rize investments based on the IPCCeco-

= 3B

nomic sectors. When they are broken  §
out by subsector of investment, we see §
that venture investors have also moved § L
away from investing in new hardware-or &
science-based solutions in recent years; 1B
this capital is now primarily flowing to
software or business-model solutions. As 0
aresult, the three-year average of funding 2000 2000

dedicated to developing the next genera-

2002 2003 2004 2005 2006 2007 2008 2009 2010 201

2012 2013 2014 2015

Source: Private Investments Database of Cambridge Associates, LLC.

tion of climate solutions plunged from its
peak of 58 percent in 2008 to 19 percent
in 2015. (See “Hardware and Hard-Science Solutions” on page 34.)
However, society will likely need new hardware and new science-based
innovation solutions to effectively combat climate change. Solutions
such as negative-emissions technologies or carbon-negative cement
will require the financial nurturing of nascent hardware and science
technologies. This reality makes an acute funding gap particularly
menacing.

Aswe have underscored, mitigating climate change requires fund-
ing for nascent hardware-, hard science-, and manufacturing-based
ventures. But traditional venture funds are not supporting these
new ventures to the degree necessitated by climate change. By map-
ping Cambridge Associates subsectors to the IPCC’s economic sec-
tors, we see that specific economic sectors, such as energy supply,
receive the bulk of investment. VC funding has slowed considerably
in recent years for biofuels and biomaterials production, solar power
manufacturing, wind power manufacturing, other power generation
manufacturing, lighting, and advanced materials manufacturing.
Funding for ventures that reduce the emissions from agriculture was
nonexistent, even though agriculture represents nearly a quarter of
all global greenhouse gas emissions. (See “Cumulative Institutional
VC Investment” on page 34.)

While some have criticized the venture industry for failing to
maintain a robust portfolio of investments in climate mitigation, data
provides compelling evidence that this has less to do with a lack of
interest or concern with climate mitigation, and more to do with an
appropriate allocation of investment to meet the historical returns
profile expected by investors. Unfortunately, this truth leaves nascent
climate mitigation solutions with low investment levels.

As we demonstrate in a separate chart, investments in hardware
and hard-science development ventures have seen low or negative
returns for investments made between 2000 and 2013. (See “Clean-
tech Profitability” on page 35.) These results are echoed in the MIT
Energy Initiative’s 2016 report, which reviewed clean technology
returns for Series A-round investors. It found that nearly all clean

technology companies funded in a Series A round after 2007 failed
to return the initial capital invested.® Over the same period, the S&P
500 gained roughly 50 percent, meaning that a private investor over
the same time period could have achieved significantly better returns
by investing in an S&P 500 index. The only subsectors that have seen
average or above-average returns are those focused on deploying exist-
ing technologies. The pooled return for all clean-technology-related
venture investments made between 2000 and the first quarter of
2017 Was 4.1 percent.

In recent years, corporate VC funds—that is, venture capital
groups housed within or majority funded by a corporate entity—
have increased their involvement across all sectors of the innova-
tion ecosystem. In 2015, corporate VCs participated in 21 percent
of venture deals, accounting for 13 percent of dollars invested (with
the remaining 79 percent of investments coming from traditional
VC investors), the National Venture Capital Association reports.1?
These corporate VC groups deployed an estimated $7.7 billion into
930 venture rounds, the highest investment total and deal count
since 2000. While this is a positive development, the scale of the
climate challenge is simply too large for them to tackle alone, espe-
cially given their imperative to focus on funding new ventures that
will further their parent corporations’ interests. These interests do
not always align with the goal of climate change mitigation.

THE UNIQUE POSITION OF PHILANTHROPISTS

To address climate change at scale requires continued investment
in nascent climate solutions—an investment that is simply not hap-
pening in the current market. Charitable investors are uniquely
positioned to help fill this gap.

Let us begin by distinguishing nascent climate solutions that
might be a good fit for traditional venture capital versus those solu-
tions that need a different type of investor, such as a philanthropist.
Venture capital as an asset class has evolved over the past century.
Its origins began with wealthy families making science-oriented
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private investments in the early 1900s. Today, the venture asset
class focuses almost exclusively on companies that require small
amounts of capital and produce fast financial returns. In short, VCs
today prefer to fund companies such as Facebook, Instagram, Snap,
Twitter, and WhatsApp rather than Intel or 3Com.!!

In today’s VC market, it is nearly impossible to argue that a
traditional venture investor should provide initial capital for a
hardware- or science-based climate solution, when venture industry
standards show that firms aim to deliver greater than 20 percent
returns in less than 10 years. There are plenty of potentially com-
mercially successful cleantech companies, but only those with an
appropriate development timeline, level of technical risk, and reg-
ulatory environment, as well as appropriate capital requirements,
will be funded by venture capital. This does not mean that venture
capital is broken—rather, it is a highly optimized asset class that has
proved to be a poor match for specific types of climate solutions.

In contrast, many of today’s unexplored or nascent climate solu-
tions face higher hurdles. They require relatively long technical devel-
opment timelines, demand capital-intensive demonstration tests that
may yield negative results, tend not to receive financial valuations
commensurate with technology companies of similar sizes or stages,
or exist in subsectors that have delivered low financial returns over
the past decade. This means that these solutions may wither due to
lack of funding, regardless of whether they could ultimately deliver
reductions in greenhouse gas emissions when deployed at scale.

The world needs a new and different financial vehicle to comple-
ment our existing financial system—a package that is purpose-built
for unexplored and nascent climate solutions. This financial vehicle
would have an appetite for long development time horizons, be able
to build for-profit companies, tolerate high risk across a variety of
dimensions, expect low financial returns but high social-impact
returns, and have big dollars to put to work.

Hardware and Hard-Science
Solutions

Institutional VC Investment in Cleantech

Although institutional investors with fiduciary priorities such
as insurance companies, pension funds, university and foundation
endowments, or sovereign wealth funds comprise the majority of
invested capital in traditional VC funds, they all also comply with
a “prudent person standard.” Accordingly, decision makers must
prioritize the need to preserve their fund’s corpus and maintain
regular investment income. As the data shows, this standard has
ruled out investments in specific and critical types of unexplored
and nascent climate solutions.

Charitable investors are uniquely positioned to design and sup-
port the new financial vehicle that the planet needs to play a critical
role in mitigating the risk of investing in nascent solutions for larger
institutional investors. In the United States, this group of charitable
investors includes private, corporate, or community grant-making
foundations; grant-making public charities; donor-advised funds; and
individual donors. In 2015, US-based private foundations combined
for a whopping $600 billion in assets under management (AUM),
roughly $50 billion of which is granted annually. The top 10 US cor-
porate foundations alone have approximately $10 billion in AUM,
and annual corporate giving among all US corporate foundations
is approximately $19 billion.

Donor-advised funds (DAFs) have continued to increase in popu-
larity over the past 10 years; today, DAFs have approximately $70
billion in AUM and grant $13 billion annually. The 800 community
foundations in the United States, which manage DAFs, grant roughly
$5 billion of the $13 billion granted from DAFs annually. These num-
bers do not include important charitable actors such as family offices,
households, and individuals that might not use a foundation or DAF
structure. Individual philanthropists are critically important: In the
United States in 2015, 72 percent of all charitable giving came from
individuals, according to the National Philanthropic Trust.

By definition, these charitable asset owners have intergenerational

Cumulative Institutional

VC Investment
IPCC Economic Sectors, 2002-2015

60% $1.5B
50

23% decline

since 2012
40 1B
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10
Hardware and
hard-science solutions :
0 :
\ \ |
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Source: Private Investments Database of Cambridge Associates, LLC.
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Source: Private Investments Database of Cambridge Associates, LLC.
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Cleantech Profitability

Gross Internal Rates of Return (IRR) by Cleantech Subsector, 2000-2013

Energy storage

Smart grid

Env. services and agric. solutions
Water and wastewater

Power generation development
Waste and recycling

Sustainable mobility

Other power generation manufacturing
Emissions markets and controls
Energy efficiency and management
Solar power manufacturing
Lighting

Advanced materials

Biofuels and biomaterials

Wind power manufacturing

to step in as a bridge between basic science and
commercial impact.

For those who do, most grantmaking entities
are not organizationally structured to behave like
a VC firm. Deal sourcing, due diligence, and struc-
turing of terms are outside the bounds of comfort
and capacity for most charitable organizations and
the grantmakers that manage them. Unfortunately,
it’s nearly impossible for a charitable organization
to hire the in-house talent that it would need to
build a track record of success in early-stage climate
investing and that may be equipped to invest across
a broad and deep set of nascent solution sectors.

Last, and importantly, it is difficult for any single
charitable investor to establish the “charitability”
of a specific investment opportunity, for their own
purposes and to comply with the tax rules that gov-
ern their grantmaking. Combined with the stigma
associated with returns-focused investment that

5 0 5 10 15

Source: Private Investments Database of Cambridge Associates, LLC.

20

exists in the marketplace today concerning early-
stage cleantech, the charitable investment commu-
nity is left with skeptical advisors with their own

25 30

timelines for investment, tolerate high risk (traditional grants have a
negative 100 percent expectation of financial return), and are opti-
mized for social outcomes rather than financial gain. Importantly, each
of these charitable entities has the option to support market-based,
for-profit solutions with charitable capital. Their options include pro-
viding direct equity or debt to early-stage, for-profit ventures that are
developing nascent climate solutions, which foundations, in turn, can
claim toward their charitable payout requirement as a program-related
investment (PRI). Alternatively, they can support ventures indirectly
by making a loan, equity investment, recoverable grant, grant, or dona-
tion to a public charity that in turn supports climate ventures directly.

PRIs are a clear mechanism for supporting such market-based
solutions to climate change. Yet PRIs have historically been under-
used in the field. Of the 5,861 PRIs on record from 1998 through 2014
with the Foundation Center, only 3 percent (172) pertain to science
and engineering innovation. Less than 0.6 percent pertain to climate
change mitigation. Of the 33 transactions relevant to science and engi-
neering innovation and climate change, more than half exclusively
targeted applications in the developing world. Although alleviating
energy poverty is a critical and related social problem, it is distinct
in many ways from reducing global greenhouse gas emissions. We
are left with fewer than 15 PRIs over the past 20 years that focused
on scientific solutions to climate change, in a time when investment
in nascent climate solutions has never been more critical.

We interviewed dozens of philanthropists to understand why
PRIs and other grantmaking mechanisms have been so underutilized
in supporting early-stage solutions to climate change. Our listen-
ing tour discovered a long list of high barriers that have prevented
charitable investors not only from using market-based grant mecha-
nisms across charitable-cause areas but especially from stepping in
to support nascent climate solutions to date. Most philanthropists
do not know how acute the mismatch is between venture capital and
nascent climate solutions, nor do they typically have the capacity

fears of making repeat mistakes.

The world’s philanthropists have understandable reasons for
today’s widespread reluctance to fill the capital gap for developing
nascent solutions to climate change, especially on a firm-by-firm
or individual-by-individual basis. This must change. The future of
humanity depends on effective climate change mitigation and adap-
tation. Thoughtful philanthropic intervention to support nascent
climate solutions at scale is a crucial tool in the fight against climate
change. Existing asset classes will continue to fall short due to their
risk tolerance and returns requirements. Philanthropists are uniquely
positioned to intercede. We must do so for the good of humanity.
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