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Objective

Indicators of Innovation System Processes

Table 1. Indicators of innovation system processes which are
strengthened or weakened in four storylines of future change in the EU
energy system. Orange cell = strengthened; Purple cell = weakened;
blank cell = no distinctive effect of the storyline.

Monte Carlo Simulation Estimation Results Informing Energy Systems Analysis and Modelling

Overall effect in each cell is summarized:
Sky blue(changed to insignificant),

This study provides insights into storylines of future change
in the EU’s energy system from the perspective of
innovation systems analysis.

Table 5. Problem-solving, learning, and system-integration capacity
under each storyline
Overall effect in each cell is summarized as follows: Strengthen; Neutral;
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These two dimensions of uncertainty shown in the
left panel of Figure 2 combine to create a possibility
space which can be explored by the four contrasting
storylines shown in the right panel of Figure 2.
Working clockwise, the four storylines are:

- Localisation storyline sees a consistent neutral problem-solving
capacity and system integration capacity. However, learning capacity
changes from weak to neutral. A differentiated national and
subnational energy policy may weaken learning capacity because
direction of national and subnational RD&D can be misaligned.
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Combining the Monte Carlo Simulation Results with the

Storyline Interpretations

To run a Monte Carlo simulation, we need to assume Orange
and Purple cells in Table 1. We generate random draws from
a truncated standard normal distribution which cuts off both

tails. Problem solving capacity: Changes in the number of patents

Orange cell: Strengthened RD&D expenditure(t-1) is and co-invention affect the technological problem-solving
represented by as below: capacity of the EU innovation system for new energy

E.g. RD&D expenditure(t-1)*[Left truncation point(1), right technologies.
truncation point(2)]

eDiversification = decentralisation + cooperation
eDirected Vision = path dependency + cooperation
eNational Champions = path dependency +
entrenchment

eLocalisation = decentralisation + entrenchment

Learning capacity: Changes in RD&D expenditure (t-1) and
volatility affect the learning capacity of the EU innovation
system for new energy technologies.

Purple cell: Weakened co-invention is represented by as
below:

Maximise

integration & COO0 pe ra ti on

coordination
Divers- Directed
ification Vision
National
Localisation ,
Champions

entrenchment

E.g. Co-invention*[Left truncation point(0), right truncation
point(1)]

cooperation

Minimise
switching or
transitional costs

Maximise
variation or
experimentation

System-integration capacity: Changes in policy environment
such as durability, stability and diversity affect the system
integration capacity of the EU’s energy innovation system
with respect to new energy technologies.

And then we simulate the Monte Carlo simulation 1,000
times. The simulated mean and standard deviations of the
coefficients of the column (1) is in Table 2-4.

decentralisation
Aduapuadeap yied
decentralisation

entrenchment

Aduspuadap yied

Maximise
national control &
particularities

Now we can compare the deterministic estimation results in
column (1) and column (2)-(5) to see whether the effects of
strengthened or weakened coefficients has changed on the

outcome variable: number of patents, co-invention, and the
cost of technology.

Figure 2. The possibility space for future EU energy systems. Left panel
shows a 2x2 scenario typology varying two critical uncertainties; right
panel represents four storylines spanning the possibility space.
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