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Context:
Why am I talking 
about this stuff?

● NOT AN INVESTOR

● Chemical Engineer / MBA 

● Interest in innovation / R&D 
funding

● Interested in CCS >10 years 
(inc Peterhead)

● Chair of UKCCSRC board

What I used to do

● Worked in an angel / VC funded med tech startup. 
Tried to progress from friends / angels to VCs and banks. 
Budget ~£2mn / yr. Timescale ~5 years. 

● Tried to get big, expensive risky power projects to FID
(Biomass, emissions abatement, Waste2Energy, CCS….)
Budgets £20mn - £2000mn. Timescales 20 - 200 months

● Ran a 40+ person R&D consultancy.  
Sold R&D projects to private investors and companies.
Budgets £20k - £2000k. Timescales 2 - 200 weeks 

What I do now

● Help form and win funding for collaborative R&D projects
● Help SMEs develop commercialisation strategies
● Assess and Monitor publically funded R&D projects 

I AM NOT AN INVESTOR
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Why seek private finance?

Lower 
Risk

High 
Risk

Most technologies use 
a blend of funding 
sources that vary with  
commercial maturity.

Almost all need private 
investment to grow. 

Public funding is 
(usually) only intended 
to help technology 
become “investable”. 
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But isn’t infrastructure different?

Not here, 
not now. 

UK government 
only majority 
funds transport 
(and flooding). 
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Public Funders vary a bit...

EPSRC 

● Funds fundamental research: “TRL 1-3”
● £4.6bn portfolio - £1.2bn “leverage” (2016)
● (~74% intervention rate)

● Research and Discover 
For the UK to be positioned as an international research 
leaders, where discovery thrives and our support 
generates the highest quality research in engineering and 
the physical sciences.

● Research and Innovate 
For the UK's excellent research base and talented 
researchers to work with us to accelerates innovation for 
the benefit of society and the economy.

Innovate UK

● Funds innovation: “TRL 4-6”
● £4.3bn since 2007 - £1.8bn leverage
● (~58% intervention rate)

Responsibilities
... drive growth by working with companies to de-risk, enable 
and support innovation….
connect businesses to the partners, customers and investors 
that can help them turn ideas into commercially successful 
products and services and business growth….. 
We fund business and research collaborations to accelerate 
innovation and drive business investment into research and 
development.



Private Sector Funding

“Bank-able”

Suitable for debt finance (from banks / bonds)
No equity so no upside beyond interest rates
Typical cost of capital ( <10% per annum)

● Near zero technical risk
● Very low (or zero) commercial risk
● “Normal” project risk - but typically ensure 

they are senior to equity holders

Usually prefer “post-profit” looking to scale 
(or a “me too” business)

Mostly debt = high leverage, low WACC

“Invest-able”

Suitable for equity finance (from investors)
Upside can be dividends or growth
Typical cost of capital >10% depending on risk

● More risk accepted if balanced with growth 
potential and dividend potential

● Unlikely to fund “one off” projects that don’t 
offer replicability.

Usually prefer “post-revenue” not necessarily 
“post-profit”

Mostly equity = low leverage, high WACC*
*Weighted Average Cost of Capital

Rarely mention “TRLs”
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Reward > Risk

The funding 
journey

Perceived
Reward

  
Perceived 
Risk

Not fundable 
by any 
rational entity

Public

Private 
investorsBanks

0
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Tyranny of TRLs

TRLs are potentially useful if:

● You are price insensitive (NASA)

● You want to add technology maturity to a 
more complex model 

● You are comparing technologies with similar 
clockspeeds and scale

TRLs are not useful (on their own) if:

● You want to make a profit (banks / investors)

● You don’t explore the time/cost/effort/risk 
required to advance technologies.

● You are managing a broad portfolio with very 
different “clock speeds” or scales. (UKRI)

TRLs do
Provide an imperfect, one dimensional proxy for residual technical risk, performance risk, development cost and 
development time required to get a technology ready for full scale, “live” deployment. 

TRLs do not
Provide direct information on commercial / market risk / economic sustainability.
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Hype Cycle:
2010

2 parameters:
● Expectations
● Time to mainstream adoption

Looking back 10 years is instructive

Lots of technologies were > 10 years 
from mainstream adoption 
yet  “investable” and ultimately 
successful

eXergetic
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Hype Cycle
2019

Not much 
energy industry 
representation here….
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Aside: - Was 2019 peak “hype cycle” ?
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Reward > Risk

So how do we 
transition?

Perceived
Reward

  
Perceived 
Risk

Not fundable 
by any 
rational entity

Public

Private 
investorsBanks

0
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KANO
for investors

Threshold Attributes

1. Clear customer centric value proposition

2. Trusted, credible leadership 

3. Clean structure, clear IPR

4. Sustainable Competitive Advantage

Performance Attributes

5. High growth potential

6. Big Financial Returns

Excitement Attributes

7. Ability to add value / “Fit” / Intangibles

Satisfied

Unsatisfied

Available
Features

Missing
Features

“Excitement”

“Threshold”

“Performance”

*Apologies to 
Prof Noriaki Kano eXergetic



Value = Benefits - Cost

● Who is the economic buyer?

● What are the benefits perceived by them?
Performance, cost saving, time saving…

Most successful technology start-ups constantly 
evolve and validate their VP by seeking 
“voice of customer” feedback from a 
“minimum viable product”

eXergetic
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2. Trusted Leadership Team Threshold

● Who are they investing in?

Competent
Trustworthy
Likeable
Committed
Honest
Represent investor ‘brand’
Inspire confidence

Obligatory abstract leadership graphic

eXergetic
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when there is little else...



Required IPR

3. Clean Structure, Clear IPR Threshold

● Clear IP and company ownership

○ No complex IP rights with

■ Universities
■ Public Funders
■ Previous Investors
■ Suppliers / Contractors / Consultants

● Clear “Freedom to Operate”
○ Evidence that you can’t pursued for IPR 

infringement by 3rd parties

Your 
IPR

3rd party 
IPR

Distinct
boundaries

3rd 
party 
IPR

Licensed 
3rd party 
IPR

Public / 
Published
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4. Sustainable Competitive Advantage    Threshold

VRIN Assets (Tech)
V Valuable

R Rare

I Inimitable

N Non-Substitutable

● Intellectual Property
● Know How / Capabilities
● Facilities
● Brand

eXergetic Diliff



5. Potential for High Growth Performance

● Investors never enter without an exit strategy
- typically resale / IPO / Leverage

● Future value (exit) depends on growth rate

● Needs to be repeatable business 
- not a one off project
- not just one customer

● Ideally rock solid initial market 
plus 
potential other applications, 
geomarkets, customer types....

eXergetic
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6. Financial Returns Performance

Investors will need a robust 
business plan backed by solid 
financial projections

● Credible sales projections

● Deep market understanding

● Healthy margins 

● Evidence of market traction

● “Minimum Viable Product”

● Opportunities not risks

eXergetic Pixabay



7. Fit / Added Value / Intangibles Excitement!

● Portfolio strategy 

● PR / Zeitgeist

● Personal interests

● Synergy with other 
investments

● Scale

● Time scale

eXergetic Official Space X Photos
FirstDeskPop



How 
does this 
apply to 
CCS?

Rob Patrick



Governments may not fund directly.

BUT

● They may be customers?
● SWFs may have a role?

The CCS 
Unicorn

CCS needs to become investable. 
We need to envision the CCS Unicorn(s)

eXergetic

Initial 
Market



Creating a CCS Unicorn   #1

Value Proposition

Who is the economic buyer?
CANNOT be UK only. Must be global to get scale

● Governments on behalf of society?
VP: Environmental benefits 
Competitors = nuclear / renewables

● Fossil Fuel Producers?
VP: ability to extract reserves
Competitors: Produce elsewhere.

● Fossil Fuel Consumers?
VP: Carbon tax / Legislation
Competitors: Consume elsewhere. 

Credible Leadership

Step 1. 
Create a Company / Organisation that is structured 
to suit the customer

Step 2. 
Install commercially focussed, professional 
leadership with solid track record.

Step 3. 
Support the leadership with great scientists and 
engineers. 
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Creating a CCS Unicorn   #2

Clear Intellectual Property Rights

For every part of your whole solution check that the 
required IPR are is either:

● Published and available to use

● Owned by you with no complications hidden in 
historic terms and conditions

● Licenced from a 3rd party on sensible terms

AND

Check (thoroughly and expensively with a patent agent) 
that there aren’t any 3rd party patents that it could be 
argued you infringe. Do it regularly. 

Sustainable Competitive Advantage (VRIN)

“Valuable, Rare”
Solve a valuable problem better than the 
alternatives

“Inimitable, non-substitutable”
How easy is it to “bust” your patents?
Are there non-direct competitors?

eXergetic
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Creating a CCS Unicorn   #3

High Growth

● Must be a pipeline of similar project opportunities
Not one off projects

● Must be applicable to a range of markets

Applications: 
Industry / Power / Petrochemicals / 
Agrochemicals

Geomarkets:
Europe, USA, Middle East. CHINA

Financial Returns

Business Plan providing evidence around:

● Market size and dynamics
● Who will buy, when, why, how and £. 
● Cost to produce
● Opportunities for improvement
● Residual technical and commercial risk

● Great financial projections robust to real life. 
eXergetic
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Creating a CCS Unicorn #4

What's in it for the investor besides $

● CSR? / Greenwash? / Zeitgeist - NO
$10-100mn maybe. 
$10-100bn - not a chance!

● Personal Interest? - NO
Consortium probable - individual 
funds too small.

● Size and patience required may mean 
sovereign wealth funds?
(But is that really private investment?)
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Final 
Thoughts...

● Demonstrated, world beating 
technology is necessary but not 
sufficient

● Needs to solve a real problem for real 
customers paying real money.

● Needs to be scalable 
- many projects
- many customers

● Commercial risk must be “worked” as 
hard as technical risk. Mike Mozart
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Questions ?


