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Who is Delta-ee

‘Old’ energy

Centralised

Carbon intensive

Commodity sales

Meter points

Upstream value

Experts in new energy

—

g

g

Distributed

Low carbon

Service based

Customer centric

Downstream value
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Delta-ee is a leading provider of advisory services for helping you succeed in the

transition from ‘old’ energy to ‘new’ energy.
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A major new study on commercialising stationary fuel cell

Helping to move the market forward by its
identification of the most appropriate
business models - for taking deployment
levels from today levels, towards the first
stages of mass market.

Available on the FCH JU website soon.
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OF STATIONARY APPLICATIONS
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Why is important for a product
like stationary fuel cell?

European annual micro-CHP (<5kW) sales since 2005 per technology
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Acronyms: ICE (internal Combustion Engine) ORC (Organic Rankine Cycle PEM (PEM Fuel Cell)

SE (Stirling Engine) SOFC (Solid Oxide Fuel Cell) MT (Microturbine)
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.
From today’s trials to Trials and demonstrations

Residential stationary fuel cell have fulfiled an important
4 Risk for vewme ro0le for increasing volume
S and reducing cost.
A S ) ]
S An important step towards
il L volume is therefore well
y /S Therole for
/7 7 alternative business underway_
. 4 modets e
OPACE /N However, identifying the
enefield 7 T right early markets and
| TKFW433 matching with the right
2 callux® \ .. business models will be

» critical for growing volumes

Practical Large scale Early
field trials demonstration market uptake Mass market
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Why has the

Drivers

Stationary fuel cell is well placed to play an
important role in decarbonisation:

Binding GHG reduction targets (40% by
2030, >80% by 2050) — decarbonisation of
buildings will be critical.

Growing RE penetration.

Need to use gas in most efficient way
possible.

A credible pathway exists for heat
decarbonisation: gas - decarbonised gas
(bioenergy, hydrogen).

Experts in new energy
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for stationary fuel cell?

»é

Siill compared with

conventional competing products.

It is which carries a

The products and the value proposition are

and
disjointed.

are proving
volumes.
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The previous study

Previous study:

Stationary fuel cell can be competitive against other
technologies at volume.

b\ S Quantified the environment and energy efficiency
energy systems: ; f? - beneﬁts.

Advancing Europe's

Stationary fuel cells in
distributed generation

Outstanding questions:

Markets struggling to grow — why and how to overcome?
New & innovative business models emerging — which
can be attractive for fuel cell?

Roland Berger Strategy Consultants / FCH JU
(published 2015)
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Project Team

Consortium of leading industry players DELTA  elementenergy

~ 100 business models assessed Series of interdisciplinary workshops P "
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What we set out to do

To explore and define the business models and financing arrangements that will seek to enable stakeholders to
unlock the market opportunity for stationary fuel cell in Europe.

Main objectives of the project:

Identifying & Informing: Actioning: Capacity Building &

To analyse and evaluate To derive action orientated Collaboration:

existing and future potential recommendations for policy- To foster close collaboration
end-to-end business makers and for industry-wide among value chain actors
models and associated business model innovation. to enable new business
contractual and financing models to be successfully
arrangements. and commercially deployed.
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What we set out to do

To explore and define the business models and financing arrangements that will seek to enable stakeholders to
unlock the market opportunity for stationary fuel cell in Europe.

Main objectives of the project:

Identifying & Informing: 3 priority business models were identified and evaluated in this
To analyse and evaluate context, from a long list of ~100.

existing and future potential oo |

end-to-end business | —

models and associated G =

contractual and financing o s ' '
arrangements. :

Business Model |
Sub-Type oy
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What we set out to do

To explore and define the business models and financing arrangements that will seek to enable stakeholders to
unlock the market opportunity for stationary fuel cell in Europe.

Main objectives of the project:

Actioning:

To derive action orientated
recommendations for
policy-makers and for

FAI-2: Address insolvency risks (IM>ST>MT-LT) (RES, COMM, LS) ality and quantity of data (ST) (RES, COMM, LS)

. d t : d b : FAI-3: New actions needed to seed markets beyond Germany (IM) (RES) olvency risks (IM>ST->MT->LT) (RES, COMM, LS)
I n u S ry-WI e u SI n e SS FAI-1: Improve quality and quantity of data (ST) (RES, COMM, LS)

FAI-4: Development of materials for EIE any (IM) (RES)
FAIl-2: Address insolvency risks (IM2>ST=>MT=>LT) (RES, COMM, LS) ,LS)

mo d e | i n n Ovatio n FAI-5: Prepare for future ESCo busine!
. FAI-3: New actions needed to seed markets beyond Germany (IM) (RES)

FAI-6: New build market is an opportu

18 main recommendations (29 supporting actions) were
detailed - all are specific & targeted.

T) (RES, COMM, LS)

FAIl-4: Development of materials for EIB (IM) (RES, COMM, LS) slored in more depth (MT) (RES, COMM)

FAI-5: Prepare for future ESCo business models now. (MT) (RES, COMM, LS)

FAI-6: New build market is an opportunity that needs explored in more depth (MT) (RES, COMM)
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What we set out to do

To explore and define the business models and financing arrangements that will seek to enable stakeholders to
unlock the market opportunity for stationary fuel cell in Europe.

Main objectives of the project:

Capacity Building & A consortium was brought together comprising 8 different
Collaboration: types organisation — all among the leaders in their field.
To foster close collaboration o Mot S5 P Wl £ iy st s
among value chain actors A Lol el o e

to enable new business chi ' o wwe T2 e

models to be successfully i ey .

and commercially deployed. Y :rm v
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Our approach —categorising and prioritising the business models

How we defined the business model types

Business model scan: A global scan of energy services business
models, learnings from other sectors and technologies, and
harnessing ideas from within the fuel cell industry. A comprehensive
set of business model options weredeveloped.

Risk profiling: Barriers identify risks that a supplier/customer is not
willing to take — and business models are the tools to shift risk from
one party to another. Risk allocation challenges led to solutions in
the form of an alternative business model

Multidisciplinary working groups: To develop end-to-end business
model and further evaluate viability, expectations and interfaces
among key actors needs to be well understood. Collaborative
working gave key actors in the value chain a chance to engage
In creative problemsolving and establish new relationships.

Experts in new energy
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I
Our approach —categorising and prioritising the business models DT_LTA

3 resultant business models were assessed to be the most promising

3 prioritybusiness model types

Sale and Salle anq Energy
Sepviles Service (with Sl_JppIy
! finance \_ (unit onl

For 3 segments__
for Fuel Cell Deployment

!

Energy
Pro;iuctgale Services
ase based (ESCO)
-~ | | -y
| | i I i
Business Model Sale and
Type e Energy Performance
-~ | >
F I I I I

[ i Energy
Business Model ... . Sale and Sale and Erection and - - Comfort T
service (no service (with lease (product nergy supply | | Energy supply supplied B
Sub-Type only ( ( (Unit Only) (Ful) (C'I)IUB) Co?é?cc;mg

Experts in new energy

[ Potential Business Models ]

Business Model
Class

finance) finance) rental)
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To characterise the business models and find suitable beachhead customer groups, costs &
revenues associated with the different business model types were generated by the financial model.

Product Sale & Service Affluent Green Pioneer . .
Erra Sy (E5CO Mol Sts Ouners A financial model was created that
enabled the exploration of the impact
FUEL COUNTER '
CELL FACTUAL of varying volumes / costs, value
e ot F'“gﬁ'ﬁ'&we' B e chain margins, and discount rates on
S the financial proposition of fuel cells.
Gas prices . .
E:ecf:lm:y priceit . Th'S was from the perSPECtIVE Of
e Customer and Supplier, in NPV
NPV OUTPUTS terms

Sensitivity analysis
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ESCO business models are more suited to high volumes.

. . Net present value of 1kW, fuel cell mCHP over 15 year lifetime
1 kwe RESIdentlaI Thousands of Euros

1,000 UPM 10,000 UPM 50,000 UPM 100,000 UPM
Fuel Cell
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The bars above the horizontal
line representfuel cell

51 71 62 -4.9

-2.9
ownership revenues. Mo Bl B Gend Dol S0 el Theesl 550 el Pl B
service service service service
Th e bars b el OW th e h Ori 7 0 ntal Capital costs (including in§tallation and margin) ' [ Lpan repaymenFs. A [ D?splaced bofler capex and ma‘intenance Heat sale to end user
Maintenance costs (including stack replacement and margin) [_] Displaced electricity import [_] Displaced boiler gas consumption
I| ne re prese nt the fuel ce " [ Fuel costs [ Insurance costs [ Electricity sale to end user

ownership costs. Bold, black numbers above the stacked bars = +ve NPV

Bold, black numbers below the stacked bars = -ve NPV
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The findings - the right business model for the right customer at the right time
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lllustration of a pathway to higher deploymentvolumes

(extract from ‘Residentiafl).
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Beachhead 4.1:
Utility backed ESCO
10,000-100,000
units

Beachhead 3.1:
New build sector
5,000-10,000 units

Beachhead 4.2:
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The findings - Recommendations [)T_LTA
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A summary o what we found

{9
/N

Experts in new energy

Servicebased: The business model types that emerged as most promising all had
“services” attheir heart.

Targeted innovation: There is still considerable room tor innovationwith these business
models (e.g. using data to drive engagement while also improving value chain efficiencies).

Exposed risk: For the business models to be effective, they do require numerous risk
management measures (and we identified these).

Commercialisation path: \We do seeviable pathways emerging - but sticking to costand
performance objectives is critical (and we identified these potential business model/customer

group combinations).

Key recommendations: mportant ones involving some previousiyoveriooked
stakeholder groups — particularly customers, as well as insurance and finance industries.
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Thanks to all those in the consortium, those we interviewed, those who
attended the workshops, and the steering committee, and the FCH JU.
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