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- aim of study

- underlying theories & framework

- complexity epistemology & research

- understanding new complexity

In clusters

- cluster model - vocabulary for analysis
and intervention strategies
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Objective of study:

Contextual
changes and
cluster systems
developments




Developing the
framework: the
& concept




Epistemology of Complexity approaches

- ontology of connected entities, changing links, nodes that change internally, capabilities
develop and change over time

- ‘open systems’ interacting with environment - ‘interpretation systems’

- ‘actor’s’ interpretation of system - as part of system

- ‘modeller’ and ‘model’ are part of system - system evolves through interactions

Case study: Energy Valley
Supplementary:

Karlstad — Paper Province
Silicon Valley




complexity of challenges faced
- different perspectives on challenges
- different ideas on solutions



Drivers of change and new
complexity

Energy finite, CO,, Need for
change/urgency - transition
solutions

RE developments,
Affordability in RE solutions,
Technology developments -
shale, solar, storage

Drivers: ‘Krimp!, Feeling of 'not
«connected’, Latent distrust of
government, Earthquake,
Movements: Grassroots, DE centralized,
Local ownership, People make the
change, Citizen power, Bottom-up self-
organizing, ‘imports’ create new
networks & initiatives, Collectives
‘naoberschap’ cohesion, Threat to
landscape

Lobby of industry,
Economic crisis, EEas
solution in SME's, Ecanomic
crisis, Demand driven, Scale,
Price, Vested interests,
Shale, LNG for transport,
Industry creates jobs

EU, Regulations, Security of supply,
Energy price for industry, Subsidies -
biodiesel, ETS system (potential driver),
Lack of political will - €O,, 2020 target
commitments, Electoral pressure,
Splitting of energy functions, EU internal
energy market developments - fragmentation
and protectionism, Policy inconsistency,
Paradigm of state and regions - not always
the same, EU macro system problems - NSR,
Fiscal policy/funding NL, EU regulations
regarding biofuel mix, LNG for transport

POLICY

BV
-Scale
-Decentralized
energy movements,
-Price

quadruple-helix
different perceptions
different prlorltles

different solutions

CIVIL SOCIETY

INDUSTRY/BIG CORPORATIONS

ACADEMIC




- epistemology of interconnected systems changes
Interacting with its environment

- different dynamics in different parts of the systems
- held together by system constraints
- Initial conditions and interactions shaping systems

changes



Cluster conditions

path dependency
stakeholders
container




Cluster dynamics

attractor
fitness to landscape
significant differences

Shared attractors in all 3 levels - examples:
Sustainable economic growth
Energy efficiency, decentralized energy and demand side focus
Attractor Differences
NL and EV - focus on future of gas in energy transition and
innovations vs. EU with a broad r. > of energy source
EU pull to be independent from external ener;
./EV connecting to EU and global energ
red at all levels
- Longer term policy and investment perspectives needed
Compliance structures, and dialogues to seek solutions for
complex problems and differences
Fitness to - Collective energy vision and commitments, ‘EU thinking’ where
Landscape needed
Need for multi-discipli competences, cross-sectoral value

chain innovations, new business models, new governance
models, tra regional and international collaborations and
new infrastructure

Shared
Collaborative and consensus practice in dealing with conflicts of
interest:
Differences
Most important difference in EU is that of the MS and regions
Significant with their individual politics and energy mix
Differences - Difference in innovation capacity in different energy arenas vs.
NL more focused on biomass, bio-gas and on gas innovations
and off-shore developments
Differences in own specialization, interests, etc. as seen in the
lobby culture and organization vs. NL collaborations of large
and small corporations, industry and universities, fossil and
renewables, etc

Differences that could transform
developments

Differences in interests, roles &
capabilities of big & small companies,
& stakeholder groups, between the
provinces (landscape, vision, frames,
issues, drivers, focus, strategy and
scope), &in levels (local, regional,
national, EU, global)

Energy landscape more

complex & unpredictable

« New, varied & decentralized
energy sources & players

- More connectedness, demand-
side & international focus

+Increasing grassroots
movements

New strategies for future -

enlarged scope

- New infrastructure, multi-disciplinary
approach beyond technology for energy
transition

+More systems & cross-sector value chain
approach, including new innovation
platforms, approaches, business models
& partners (EnTranCe)

- Different education & skill sets, including
international focus (Energy Academy Europe)

- Different scales needed in Energy

Valley (no consensus), from local to

global, induding community

engagement & inclusion




More and differing connections

- Trust and distrust present in interactions

«Changing connections in energy - more
crossovers, types of collaborations and partners,
cross-border, consumer-producer, etc.

-Maore integrated and collective initiatives - policy,
‘vision; platforms, alliances that extended
traditional scope and scale

- New differentiated clustering - Energy Board NHN,
Grunneger Power, Green Gas

+Hubs

-Mew initiatives in knowledge development
breaking down traditional barriers and
fragmentation - Energy Academy Europe,

Dairy Campus

Cluster transformations

transforming interactions

emergent systems patterns

Existing landscape New landscape
‘Simple & complicated’ - technology, The ‘many’ & the ‘complexity’ - distributed agency
economics, policy

One or two frames of reference in Multiple frames & sensemaking - new ‘voices’ and
policy/strategy dialogue
Slow change - homogeneous’ future Uncertainty and change - unpredictable future
scenarios scenarios
Latent trust in authorities and specialists Trust is conditional - varying (tolerance,
engagement, alienation)

Knowledge development - exclusive & ‘Learning' & 'being open’ as norm (inclusive,
internally organized (traditional) experimentation)

Collaboration - fragmented & Different collaborations needed (sharing & cross-
segmentations border)

Decision-making - centralized ‘Multi’ governance - new players & new norms

Problems & solutions - linear thinking System & context - ecosystems thinking
(modelling & scenarios)

and

gence of new

sub-clusters

«More interconnected energy system - energy
mix and grids

«Development of new eco-systems - thematic,
integrated vision & joint RD&I and talent
programmes, trans-disciplinary,

-Flexible scope & scale - international, local, trans-
regional, multi-level

- Top-down & bottom-up — grassroots, centre-

periphery & EU developments




Cluster Emergence Model

- epistemology of
interconnected systems changes
interacting with its environment

- different dynamics in different
parts of the systems

- held together by system
constraints

- interactions rather than inherent
properties shaping systems
changes

- sensemaking is an integral part
of systems change

«Drivers of change
«Systems-in-systems
«Related systems
«New complexity

CONTEXTUAL
FACTORS

«Path dependency
«Stakeholders
«Container

«Transforming

interactions

«Emerging systems

patterns

«Internal drivers of

change

- Attractors
«Fitness to landscape
«Significant

differences

SYSTEMS
RESPONSES

Sensemaking




«Drivers of change - Path dependency
«Systems-in-systems - Stakeholders

- Related systems - Container

«New complexity

CONTEXTUAL
FACTORS

CLUSTER DEVELOPM

« Transforming

interactions

- Emerging systems

patterns

- Internal drivers of
change

- Attractors

- Fitness to landscape

- Significant
differences

SYSTEMS
RESPONSES

Sensemaking

Cluster emergence
model:

a whole systems
approach to
describe qualitative
systems shifts &
design collective
Interventions
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. What is ‘new’ about this approach?

b N

— combines concepts from
evolutionary and complexity sciences
for regional studies

— offers an extensive whole-systems
approach to study regional
developments in their changing
context

— brings sensemaking processes to
the foreground

— offers a systemic analysis tool that
facilitates new thinking and dialogues
— offers new interventions based on
complex adaptive systems approach
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