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Framework conditions

Current
envirionmental

problems lead to :

• Large support of
renewable energy

• Increase of the
CO2-Price

By 2025, 45% of the 
electricity consumed in 
Germany should come 
from renewable energy

The strong 
increase in 
renewable 
energies 

represents a 
challenge for the 
electricity grid. 

There is a need for new business models use 
flexibility to reduce the impact on the power grid. 

New, electrified 
technologies increase 
the flexibility of the 

electricity grid.
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Poweralliance Concept
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Standard Tarif

Conventional Industrial load

New Flexible 
TechnologiesLower capacity price

and grid use fee
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Modeling the diffusion of enabling technologies and the 
prospects of the PA-BM 

Physical limits
of the

networkFamiliarity
effect

Customer segments

Percieved utility
and 

Decision process
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Sensitivity Analysis

Many model parameters are uncertain or unknown

• How (un)certain are the model results?

• Which parameters have the greatest influence?

• Where is there a need for further research?
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Sensitivity Analysis and Parameter 
Importance - Method

P1 P2 …

Set 1 5.3 256 …

Set 2 3.2 398 …

… … … …

Set 
2000

6.7 142 …

Combinations of
parameter values

Dynamic model

… Customer
s 2049

Customer
s 2030

Set 1 … 12 14

Set 2 … 5 5

… … … …

Set 
2000

… 11 11

Outputs Statistical
(Meta)-Model

# customers in 2050 =

f (Parameter1,
Parameter 2, …)

Ranking of parameters by influence



9

Sensitivity Analysis: Results

Climate policy scenarioBusiness as usual

Under BAU several runs
result in non adoption

Barely any diffusion of PtoH2 

even under CPS

Large spread of simulations. 
Several runs lead to non adoption

under both policies
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Parameter Importance: Results

Example 1: Power-to-Heat 
(climate policy scenario)

Example 2: Batteries
(BAU scenario)

Own renewable
generation

Carbon price

Grid tariff
reduction

Energy 
price

volatility

High importance of
some soft factors

(adjustment times, 
customer relationship

management intensity)
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Discussion
Methodical Approach

Business Model Innovation Participatory SD Modeling

Exploratory Model Analysis

Sensitivity Analysis Parameter Importance

Which opportunities are there for (timing-
based) business models aiming at relieving

grid congestion?

Which dynamics underlie the diffusion of
enabling technologies (flexible 

electrification technologies)?

How uncertain are
modeled diffusion

trajectories?

Scenario Definition

How do different policy
options influence the

prospects of the
business model?

Which model parameters
represent critical leverage

points and/or critical
sources of uncertainty?
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Take home message

CO2 tax reform 

New business models
for DSO and final customers

RES Support

Customer support

The transition from fossils to decarbonized electrification requires….
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Kontakt: 
Juliana Zapata 
Juliana.zapata@zhaw.ch

Matthias Speich
matthias.speich@zhaw.ch

Thanks for your interesst ! 
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