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Technical possibilities vs. Economic Feasibility:
The issue of viable business models for
innovative technologies

—a modeler's approach
hosted in cooperation -
with the European Commission
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4ward Energy - Our Team
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4ward Energy - Skills and Knowledge A
Different technical
disciplines
Open Innovation and
oroiekt_Brandi Stakeholder Involvement
rojeKt-brandin .
) ? Optimisation Hybrid Energy
White-Board Videos  Models systems
Energy System Analysation (Inter)national funding
and Evaluation Segﬁ:misng schemes and programs
BSZTJ? “n’:ggtel Techno-Economic Energy Communities
P Modelling Energy markets

Technology Development
and Prototyping

Smart Grids

and Systems

Climate change
Adaption

and Regulation

Cross-sectoral
Technologies
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E] What is your background?

Go to menti.com and insert the following code:

6208 1984

: Or use the QR-Code on the right with your mobile
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Enough about me — tell me about youl!

Go to www.menti.com and use the code 6208 1984

\What is your background

research management
energy system analyst

research

researcher energy

techno-economic analysis
scientist physics
électrical engineering

Press S to show image
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Enough about me — tell me about youl!

E] E] Why are you here today?
.:.32 :::E.::.5:g.:fg.:gt.g:g.:‘:g::g Go to menti.com and insert the following code:
“3'3-: 2y Tened :'=-‘=.§=E:E.EE=E.‘ Or use the QR-Code on the right with your mobile
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Energy Modelling

Enough about me - tell me about you!

Go to www.menti.com and use the code 2103 0910
\Why are you here today?

general business develop
broaden knowledge

business model support

business models

business decision making

Press S to show image
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® . @ Energy Modelling
Why are we here today?
L
. > ==
‘ i Conflict between technical
optimisation and economic
‘ | parameters
- i -~ * Feasibility is often the main criteria for technical

e Technical optima mustn‘t necessarily result in
economic optima
e CAPEX and OPEX don’t necessarily paint the
i( whole picture
: e Economic feasibility is not necessarily the most
relevant aspect
* |tis all a matter of perspective and boundaries!

- E : modelling
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Where to start? - Specifications
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Energy Modelling
Platform for Europe
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Technical optimisation — a modeler’s
viewpoint

Detailed Models of technical components
Consideration of multiple parameters and
variables influencing performances
Technically driven Key-Performance
Indicators (Efficiency, lifetime, operational
cycles, etc.)

Might consider some economic
parameters, but will not consider a full
fledged business model

Assumption of technologies without
consideration of costs (happens all the
time)

» bward Energy pp
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A Si m p I e exam p I e EFr e

Technical sizing of a PV on the roof of a house
Single household (HO Standard Load-profile)
wants to build a PV-generator.

Purely technical KPI:
* Own-Consumption rating
e Autarky rating

o
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http://localhost:8888/notebooks/Dropbox%20(4ward%20Energy)/4ER_Team/MitarbeiterInnen/Publikationen/9_Thomas%20Nacht/Vortr%C3%A4ge%20%26%20Poster/2021_10_EMP-E%20Conference/Jupyter%20Notebook/Testfile.ipynb
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Energy Modelling

Where to start? - Specifications

Economic optimisation — a modeler’s
viewpoint

Strong focus on economic parameters and
connections

Technical models are often used as
background

Technical models are mostly simplified
Economically driven Key-Performance
Indicators (Rate of return, yield, etc.)
Technological parameters are often
assumed and not validated (happens all
the time)

Key Factor: Boundaries of the business
model!
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Energy Modelling

Any questions so far? |
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Time for participation

E] How is your experience with
. techno economic models?

Go to menti.com and insert the following code:

: 2040 2146

Or use the QR-Code on the right with your mobile

J n » bward Energypp
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Energy Modelling
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Time for participation

Go to www.menti.com and use the code 2040 2146

Experience with techno-economic modeling  “*™™~
LEGI(I;"r| é:lmlec hm' o in pn?ytnic()bd l'“e Q No experience at all
Ugﬂ:ﬁuﬁzc;réogelc parameters in modelstoa
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Time for paricipation

E] E] How is your experience with
byt £ 1% 5 Rt 238 3t S v techno economic models?

=::. : . ::g"..f3;:3:?%:;5:;5;553 Go to menti.com and insert the following code:
5-.“:::;:;é-i;f-:gf::;g;:::f:?f' Or use the QR-Code on the right with your mobile
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Time for paricipation
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Energy Modelling
Platform for Europe

Relevance of business model consideration

Strongly disagree

Go to www.menti.com and use the code 7247 8595

Economic Aspects play a mayor role inmy field of
expertise

Technical parameters are more important than
economic parameters

Economic parameters are ogen considered in the

types of models | use

| consider business models when crec:ting!echnical

simulation models
3

| consider entire value chains, when creating technical
models

e

Strongly agree

W Mentimeter

(L)~
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Energy Modelling

Basics — The Business Model Canvas

The Business Model Canvas .
Business Model Canvas

&@ Key Activities
= e Structured approach to the abstract term
of a “Business Model”

Key Partners

* Consists of 9 fields that describe the
structure and connections within our
Key Resources business model

» Sets the focus not only on economic
parameters but also on other “soft” factors

e Standardised Template

Cost Structure * Team oriented approach often used to
describe a business

: » bward Energy pp
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Energy Modelling

Basics — The Business Model Canvas

The Business Model Canva

Advantages
R e ll i (V6 el * Better understanding of the abstract term of a
business model

* Easy and relatable approach for teams or

individuals
* Limited spaces requires an ,,on point” formulation
Key Resources * Everything about ,your business” on one page

* Dependencies within the business model are
made visible
« Common understanding of ,your business” model

Personal experience:

* Enables to think outside of the box

* Requires to ask uncomfortable question (is it
economically viable, etc.?)

 Most important factors: Cost and Income

R 4
/ -~
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Energy Modelling

Basics — The Business Model Canvas

The Business Model Canva:s

Disadvantages

* Very business model centric — neglectance of the
business modell environment

* No consideration of the human resource and the
interaction of teams

» Strong focus on profit oriented business models

Key Resources * Differing degree of details in the boxes
* No indication on how to start the business

Key Partners Key Activities

Personal experience:

R  Needs some time to get used to

* Feels very theoretical at times

* You need to decide whose perspective you are
choosing!

, » tward Energy PP
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Energy Modelling

Any questions so far? |
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Time for paricipation

E] E] Have you tried the BMC?
5:. :..f::°§;‘:EE.;;;:E;E;;E:E%% Go to menti.com and insert the following code:
§=..: :§::.‘=5§::EE§‘== 'E'.E;::Eg::z Or use the QR-Code on the right with your mobile
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Time for paricipation

Go to www.menti.com and use the code 6374 8917

i Mentimeter

Have you used the BMIC so far?

4

0

Yes No Don't
remember
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Energy Modelling

The Business Model Canvas

On:

The Business Model Canvas """ e

Key Partners :::\% Key Activities 5@& Value Propositions @ CustomerRelationshin Customer Segments Efl

Key Resources 4 Channels %

Cost Structure

: Revenue Streams @
L > o <

{z/////

www.busi d ion.com o1
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Energy Modelling

The Business Model Canvas

On:

Customer Segment Chnsfomer Seamenits ﬁ_

* Who are your customers? |

* What problem are you solving for
them?

 What is their background?

* What is their financial status?

 What are they interestet in?

Personal experience (Helps with the

question):

* Am | even modeling the relevant
things?

* Are there relevant constraints |
am forgetting?

/ ~
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Business Model Canvas
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Energy Modelling
Platform for Europe

Value Propositions %

Value Proposition

What are we actually proposing?
What is the benefit of our product?
Why should someone buy our
product?

What makes our proposol unique?

Personal experience (Helps with the
qguestion):

What target functions to | need?
What are the general conditions |
need to consider?

» bward Energy pp
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Energy Modelling

The Business Model Canvas

Designed by:

Channels

* How will the first contact with your
customers happen?

 What, media“ outlets do you want
to use?

Channels

Personal experience:
* Nice to know, but doesn‘t really
help with modeling
* Exception: Potential costs
* Exception: Decision processes
of user

1 » bward Energy pp




fi?WHY =MP =

Energy Modelling

Basics — The Business Model Canvas

Designed by:

Channels

* How will | stay in contact with the Customer Relationship(" )
customer ‘

* How will | maintain a business
relationship (long or short term?)

Personal experience:
* Nice to know, but doesn‘t really
help with modeling
* Exception: Potential costs

1 » bward Energy pp
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The Business Model Canvas i

1el Canvas Designed for:

ey e gﬁé Key activities
 What are the KEY activities you
need to do in order to serve your
customers?

Personal experience:

* \Valueable to understand the
entirety of the system around the
model

* Might influence financial aspects

1 » bward Energy pp




?%éQWHY =MP =

Energy Modelling

The Business Model Canvas

1el Canvas Designed for:

Key resources

 What are the key people, places,
machines, patents, and intangible
assets you need to use in order to
succeed.

Kt?y’Resources
Personal experience:
* \Valueable to understand the
entirety of the value chain
Might influence financial aspects
(especially in sizing simulations)

1 » bward Energy pp
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The Business Model Canvas S
The Business Mo
Key Parners (2 Key partners

 Who are the external partners that
can make your life easier

* Which external partners (suppliers,
etc.) are absolutely necessary

* What partner could help you when
trying to outsource something

Personal experience:
* Helps to understand the
surrounding of the model

‘ » bward Energy pp
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Energy Modelling

The Business Model Canvas

Costs structure

* What are the most relevant cost
factors?

 How are these factors influenced if
sales go up or down?

Personal experience:

* One of the key factors for techno-
economic-models

* Consider not only the direct costs —
but also aspects surrounding your
simulation

Cost Structure

¥ » bward Energy pp
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The Business Model Canvas i

Revenue stream

* What prices do different customers
pay for different articles?

* How often do the customers pay?

* When do the customers pay?

Personal experience:
* One of the key factors for techno-

economic-models
| |

Revenue Streams
: \o!
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Energy Modelling

Any questions so far? |
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An extended yet simple example R

Technical sizing of a PV on the roof of a house
Single household (HO Standard Load-profile)
wants to build a PV-generator.

Consideration of:

* investment cost

* Infeed yield

e Consumption Tarif

| | » hward Energy pp


http://localhost:8888/notebooks/Dropbox%20(4ward%20Energy)/4ER_Team/MitarbeiterInnen/Publikationen/9_Thomas%20Nacht/Vortr%C3%A4ge%20%26%20Poster/2021_10_EMP-E%20Conference/Jupyter%20Notebook/PV-Sizing%20with%20Costs.ipynb

How to consider business models?

:; WHY Bl

Energy Modelling
Platform for Europe

Direct approach:

All economic parameters are
considered directly within the
simulation or optimisation model

Personal experience:

For simple business models

No value chains consideration

For simply economic evaluations (to
investplanning for instance)

When no depiction of the economic
side is required

Indirect approach:

The most relevant economic
parameters are considered directly
in the simulation or optimisation
model

Detailesd Economic evaluation will
happen separately in another tool

Personal experience:

For complex business models or
value chain consideration

For full fledged economic
evaluations (taxes, cash flows, etc.)
When working with partners who
the economic side separately

» bward Energy pp
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Value Chains

This is where things get complicated

e Business Model Canvas: Strong focus on one value
proposal

 What happens if more businesses within the same
,holding” are involved?

* What happens if one business model has (a)
negative effect(s) on other business models within
the company?

* But provides another part of the company / holding
with a new business possibility?

Approach

* Depict the influences of the technology of the
,holding”

* Highlight the connections and value flows

» bward Energy pp
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Energy Modelling

Any questions so far? |
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Thomas Nacht

4ward Energy Research GmbH
Reininghausstral3e 13A

A-8020 Graz

e: thomas.nacht@4wardenergy.at

t: +43 664 88 500 336
w:  www.4wardenergy.at




