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e | am well-known for my work on policies for eco-innovation s
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Relevant topics | have worked on
— Environmental policy and technical change
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— Sustainability transitions

— Green industrial policy POLFREE
— Innovation Policy I

— Organic PV ‘ R
— Waste transition

— Sustainable mobility

— Urban Labs

— Social innovation

— Eco-innovation measurement
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My personal transition

* From econometrics to a multidisciplinary researcher
* With a special interest in methods, theory and policy

* | am a critical methodological pluralist interested in combinging
different methods, theories and data

* A quote | very much agree with:

— “One has to make up his mind whether he wants simple answers to his
questions — or useful ones... ....you cannot have both.” J.A. Schumpeter
(1930)

* I advised the EU on RTD policy for climate change and on eco-innovation on many
occasions.

* For the Environment Council (= meeting of EU Environment Ministers) in
Maastricht in 2004, I wrote a strategy note about eco-innovation, which fed into the
council’s conclusions.

* Together with Jan Rotmans, I developed the model of Transition Management,
which, following many discussions with policy makers, was used by the Dutch
national government as a basis for its innovation policy for sustainability energy.

* In 2013 and 2014 I was member of the Limburg Chamber of Commerce platform
“Energy, Sustainability and Innovation”.

* I am member of Afvalsamenwerking Limburg (ASL)
* With Babette Nevers I authored a chapter/article on green industrial policy

My policy experiences
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Overview of talk

* Innovation and evolution

* Inherent difficulties for innovation policy

* Point of intervention for policy

* Multiple value creation as something for Smart
specialization (making good use of nature)

* Low risk and high risk policies for Smart
specialization

* Transition management principles

l!:ﬂ Maastricht University

Innovation & evolution
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Link #1

 Innovation requires resources for its production,

distribution, use and post-consumption activities
Example resources are energy, materials, knowledge, finance

« And involves lots of dependencies and shaping factors
(- eco-system)
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Variation and selection
(link #2)

Adaptive radiation in Galapagos finches

mediumn tree finch
{Camarhynchus pauper) 2
small tree finch Y
(Camarhynchus parvutus) o
S
vegetarian finch

{Camarhynchus
crassirostris)

1 large tree finch
{Camarhynchus psittacula)
)
[

& mangrove finch
{Camarhynchus heliohates)

woodpecker finch
{Camarhynchus pallidus)

g warbler finch

{Certhidea olivacea)

&Cocos Island finch

{Pinarotoxias inornata)

large cactus finch
{Geospiza conirostris)

cactus finch
{Geospiza scandens)

small ground finch

sharp-beaked ground finch
{Geospiza fuliginosa)

{Geospiza difficilis)

large ground finch medium ground finch
{Geospiza magnirostris) {Geospiza fortis)

© 2005 Encyclopadia Britannica, Inc.
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Speciation
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The emergence of a dominant
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Examples of dominant
designs / regimes

Examples &

how dominant design concept relates to technological discontinuity

Internal Combustion Engines

Discontinuities in video format industr
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Technology shifts in home entertainment
from a TIS life cycle perspective

Entertainment Entertairment |  ________ Entertainment
industry o industryf | video ‘: 4 ingustrv
7 4 | rentals i~
video / e~
video VCR rentals T
rentals Tis = \;‘ER Internet | DVD 1 vcrTis
" § s i TIS gone!
new! LN DVD TISA"{‘ — t -
Ccnsumer\&
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A
S5 W \’H/ = v
electronics sector

Telco o Consumer
electronics

C. electronics sector sector

a) 90s: Mature VCR TIS with
established ties into adjacent
context structures (green:
complementarities)

b) 2000: Emerging DVD TIS,

competing with VCR and building on
established structures in entertainment
and rental (red: competition)

c) 2016: Streaming TIS in growth phase,
competing with DVD TIS which is

declining together with rentals {dotted
lines)

Source: Markard (2019 The life cycle of
technological innovation systems, in TFSC
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Different interaction effects (link #3)
Commensal Mutualistic Parasitic @
The Gaudy Leaf Frog, is a poison Capuchin Monkeys swing from tree to This is a parasitic wasp it injects =

frog that uses the Vermiliad leaf tree and get the nectar from the its eggs into a host plant and Commensalism Mutualism
as shelter from the weather and flowers but the nectar gets stuck to when the babies hatch they eat
the leaf is unaffected. tiem:as Siegent and when thepmove the plant. Which means the plant
on it pollinates all the flowers. dies, =
= YT
= - - — ) \—

Parasitism

The Bromeliad is a plant grows Leaf Cutter Ants cut chunks of Refflesia Arnoldii is the largest
on trees so it can get sunlight and leaf from trees then they bring it flower on earth it attaches itself
rain where as if it was on the back to there home and protect it onto a host vine and takes all its
ground it couldn’t and the tree is from other insects. They eat it nutrients to live off of. Which kills
unaffected. and the plant grows there. the vine.

‘qA—_;- Y - - g

-

Positive (+) and negative (-) interaction effects

Exogenous socio-economic context: growing global population,
climate change concems

CoaI& °l|| a’-ld Global energy Consumer willingness to
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%
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A
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sl el on uclear Societal acceptance
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Off-grid




10/24/2019

Inspired by nature (link #4)
Cradle to cradle
bio-mimicking




Slowing resource flows

o
o™
v
Closing resource flows

Linear flow
Life extension - linear Life extension - circular
4

Source: Bocken et al. 2016)

Circular flow

The adjacent possible
(link #5)
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Actual

Possible

ELECTRIC CARS

Global peak

Local peak

HYBRID

Toyota Prius,
Ford C-Max

Switches between a
gas engine and an
electric motor for

higher gas mileage; no
plug-in needed

PLUG-INHYBRID

Chevy Volt,
Toyota Prius Prime

Runs on electricity
first, with the gas
engine used as a

backup

ELECTRIC VEHICLE
Nissan Leaf,
Chevy Bolt EV,
Tesla models

Runs on battery
power only

10/24/2019
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The role for policy is context and
phase-dependent and
requires capabilities for learning and
defining good policies

Inherent difficulties in innovation policy

 Innovation is surrounded by uncertainty, creating a problem for
effective policies

 Contradicting requirements of innovation: support and selection

» Danger of regulatory capture by innovation actors (scientists,
companies, ...)

« A world full of policies (with different rationales) that interact
with each other (competition policy, environmental policies,
innovation policies, ...)

 Unhelpful ideologies (government cannot pick winners, ...

12
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Points of intervention for innovation policy

* The national system for innovation (education, finance,
knowledge vouchers for SME:s, ...)

* Sectoral systems for innovations

* Specific technological innovation systems (e.g, wind
power, bioenergy, ...)

* Sustainability transitions through STIR and
solution design

Admir

Professors

and Pls Students

Aca d e m i a ‘ Churns out entrepreneurs

| Basic technology
Technical assistance and education
Supplies human capital

| Forges Partnerships
2@ University-Industry-Government Capital
. INNOVATION IN ACTION 5“'9': :P°"S°:?hip
R iy Government
y Basic R&D Funding SUES

Corporations  cham and Trade SBIR Grants il

Associations State incentive programs o

it Quality of life Fedardl
C Capital  pinoffs and I st icnass [
SME \
HENRY ETLZKOWITZ sosal
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Business network

»  Customers and
consumers

= Suppliers

®  Banks, insurance

]
o Technolagical
\ Service cent

Environm
authorities

-—.
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Regulatory

network

= National, regional
and local environ-
mental authorities
EU, directives

/

Suppliers 11 Focal . Consumers
Suy p]iﬁy Enti-rpriw ,Cu.st pImers
r 4
r .
V.
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-
Figure 1. The separate networks of the enterprise.
'he quadruple helix
Financing R&D
Policy formulation Education
Innovation S Incubators
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support Spin-off:s

Advisary services

Entrepreneurial '
venturing L
Product and

service '
development

Collaboration
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Legitimating link
Competence &
process
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Carryingindividua
and structural
perspectives
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The Triple Helix+ users model

Users/citizens
Give information about

theirneeds and
: experiences
Main goal of -Test productsiservices
innovation activity at late development
«To produce phase

commercially
succesfull hightech
productsand
services

Type of innovation
+Hightech
innovations
+Radicalinnovations

Initiators of
innovation process
+Firms

«Universities

+Public authorities

Source: Arnkil, R., Jarvensivu V.,
et al. (2010). Exploring Quadruple
Helix. Outlining user-oriented
innovation models.

Different types of users

Ordinary user

Non-user

Lead user

Amateur user

Professional user

Firm L

Consumer

—| Citizen
Organization Empl
mployee
Primary user Resident
Civil society
association Secondary user Habbyist Source: Arnkil, R., Jarvensivu V.,

et al. (2010). Exploring Quadruple
Helix. Outlining user-oriented
Tertiary user innovation models.
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Direction of

o ‘Quintuple helix: 4H + intermediaries

> .
A
.
'0
Y
)
— - “a
SCHOOLS AND PUBLIC
Fest Second  Third Fourth Fith UNIVERSITIES AUTHORITIES
Helix: Helix: Helix: Heli)_(: Helix:

Acndem al Industry / Shlel Media-based Natural

business and culture- environment,

based public, natural
and civil society / environments

Universities  Also: culture and al saclaty

(higher creativity innovation culture, and economy /

education  economy Knowleage of culture and  social

institutions) ~ and culture of knowledge,

of the creative values and life styles,

sciences industries. multi-culturalism ang

and crealivity, media,

of the arts ants and ants universities, CIVIL SOCIETY p

multi-level innovation
systems with universilies ORGANIZATIONS

«of the sciences and arts.

Triple Helix: University-i uuslry -government relations (helices).
Heli

p 3 public”,
Fourth Helix: and "civil soci aly (helix)
Quintuple Helix,  Natural envrionment, natural environments
Fifth Helix: of saciety and economy (helix).

Intermediaries / intermediation

« Intermediaries fulfill critical functions wrt mediating, informing,
connecting, coordinating

« The intermediary can be an individual actor, an organisation, such as
a market research agency or the Industrial Biotechnology Innovation
Centre (IBiolIC) in Scotland, a network, as in van Lente et al's (2003)
example of the Californian Fuel Cell Partnership, and a programme
(Moss, 2009)

 In astrategic action field there may be multiple intermediaries and
forms of intermediation

» Next to connecting organisations, they may help them find new roles
and strategies (boundary change)

10/24/2019
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Concrete examples of innovations

with sustainability benefits
(candidates for a smart specialisation
approach)

Multiple value creation
as an innovation goal and outcome

Competing on costs is a losing game for European companies (as illustrated
by the example of Zara sourcing its apparels from Morocco and Turkey)

Fashion and new functionalities help Europeans to protect themselves
against low-cost products

Waste could be used as an input (especially if landfilling is forbidden and
discouraged)

Making use of nature: Connecting and combining seemingly disparate
environmental problems with open-source scientific solutions based upon
physical processes common in the natural world, to create solutions that are
both environmentally beneficial and which have financial and wider social
benefits (Gunther Pauli)

17
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Reinventing Multifunctionality &

M.

Flood safety and tidal energy

Tocardo Turbines Oosterschelde Storm Surge Barrier

i

. Tidal power . Renewable
plant

< =

Source: Presentation
water S Jacques Kimman at
passage [N  quality ICIS day

Innovative energy dam -> Export

HOGESCHOOL ®®® ZUYD

Multi-functionality: roof integration!

Source: Presentation
Jacques Kimman at
ICIS day

New Energy, a different way of thinking

18
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CHOOL ®®® ZUYD
1 Peerplus: smart energy glass

Dark Bright Privacy

"mmwi'w eeeeeeeeeeee : facades producing solar electricity!
—_— — — - =}
| | | l’
I o I ~
Generated Generated Generate
W
Source: Presentatio
Jacques Kimman at
New Products ICIS day

Combining different functionalities may
encounter problems of financing

19



a::‘;:mwmm Deltaprogramma | Ruimtelijke Adaptatie

AT OSBORNE

m innovation
for life s mu—

S

KRISTALBAD, WATER STORAGE

Kristalbad is situated between the two easternmost cities in the Netherlands,
Enschede and Hengelo. In case of heavy rainfall, water runs from Enschede to
Hengelo. Kristalbad is a water storage area to prevent flooding of Hengelo.

‘Water storage

Source: Jurgen van den Heijden, AT Osborne

AT OSBORME

| SVn
Ersisnesionas

Py Ltmecorostmamat ol 3p;cgramima | Ruimtelike Adaptatie

“D innovation
for life s m—

54

KRISTALBAD, NATURE CONSERVATION

Eco system service of nature is to enhance
the capacity of the soil to retain water.

7

Nature conservation

‘Water storage

Source: Jurgen van den Heijden, AT Osborne

10/24/2019
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KRISTALBAD, WATER PURIFICATION
Eco system service of nature is to purify water.
anad
o
‘Water purification - :
Nature conservation
‘Water storage
Source: Jurgen van den Heijden, AT Osborne
AT ooms Deltaprogramma| Ruimtelike Adaptatie
KRISTALBAD, RECREATION
Nature and its biodiversity within
the area create a platform for
recreation, with a.o. a teahouse. Recreation
‘Water purification Private
finance

Nature conservation

‘Water storage

Source: Jurgen van den Heijden, AT Osborne

10/24/2019
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KRISTALBAD, LIVEABILITY
The quality of living in both cities Liveabilty
increases.
Recreation
‘Water purification
a pub
Nature conservation and private
ome
‘Water storage O

Source: Jurgen van den Heijden, AT Osborne

AT OSBORME

e et Jeltaprogramma | Ruimtelijke Adaptatie

CORVERRAT AA0E:

A

Liveability

Agriculture

KRISTALBAD, AGRICULTURE

Eco system service of nature is the
capacity to produce biomass.

Recreation

‘Water purification

Nature conservation

‘Water storage

Source: Jurgen van den Heijden, AT Osborne

m innovation
for life mw m—
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MULTIPLE BENEFIT BUSINESS CASE, LESS COSTS
» Kristalbad is a multiple benefit business case wherein:

» Each benefit shares building and maintenance costs with the other
benefits.

» E.g. water storage, purification and recreation share assets /
space.

» This makes a stronger business case for each single benefit than
working on this benefit apart.

Source: Jurgen van den Heijden, AT Osborne

Making use of nature
Regeneration via innovation

10/24/2019
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Paludiculture

Peat restoration and preservation
for ecological landscape reasons
and climate protection benefits
(drained peat responsible for 5% of
human induced GHG emissions)
financed by product revenues and the
selling of carbon credits

Integrated mangroves and shirmp farming n Surabaya, East Java, Indonesia

Making use of the
water cleaning aspects
of mangrove offering a
habitat for many types
of fish and plants

Instead of feeding
shrimps with shrimp
waste and using
chemicals and anti-
biotics (as a non-
sustainable and less
resilient approach)

Source: Gunther Pauli

10/24/2019
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Circular fashion

10/24/2019

Seaweed for food,
energy, clothes, storing
carbon and for keeping
oceans alkaline
(necessary for corals)

It does not require
fresh water (which is
getting more and more
scarce in many areas)

Source: Gunther Pauli

25



AREA OPPORTUNITIES EXAMPLES

Alm

Alternative materials
Design for biodegradability

SOURCING * Waste as a raw material R
“ * Water/Energy use reduction Reverse
* Avoid toxicity Resources
MANUFACTURING * Recycling and zero waste
m * Renewable energy
+ Clean transport RePQCK(;
OPERATIONS * New packaging R
* New store lighting
h * New store designs
RETAIL * New business models

N
CONSUMER USE
& END OF LIFE

Recycling/Upcycling
Share/Re-sell
Re-use/Maintenance

patagonia

10/24/2019

Source: Circular Fashion
Workshop ‘Identifying
High-Value Solutions

Source: Circular Fashion
Workshop ‘Identifying
High-Value Solutions

26
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@ 29% - @
I CIRCULAR
2% ::‘I’I‘:u‘n‘::?:‘ procassing © ‘ m

recyclad <1%
feadstock from closeddoop
other industrias racyeling’

4

53
>97% million tonnes

virgin feedstock ANNUAL FIBRE 73%
PLASTIC (63%) PRODUCTION FOR landfilled or
COTTON (26%) e

M ted
OTHER (11%) ' n InCiners

0.5 millian tannas
microfibre leaknge!

tiny.cc/fibres

Recycling of mixed plastics of low quality

A collaborative project of SABIC in the
Netherlands and Plastic Energy (UK) to produce
‘Tacoil’ a polymer (based on a patented process)

Asia Will No Longer Tolerate Being a Plastic
Waste Dump

China set the trend of refusing foreign plastic waste.
Now other Asian countries are following suit.

27
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Successful cases of Circular
Economy policy

Fly ash in cement

28



Success factors

A special intermediary (Vliegasunie) was created for the use of fly ash in

cement

Co-determinants:

— The use of fly ash is related to the oil crisis which prompted power producers to invest in
coal-fired plants

— The Netherland’s specific geographical conditions with open water landscapes and moist
and salty environments, require cements with high durability, and especially better
resistance to aggressive substances (Global Cement, 2012). It is indeed mainly in marine
environments where the BFS cement has demonstrated its superior characteristics as
compared to OPC, within long life projects such as roads, bridges and tunnels, as well as in
buildings near the sea.

— The CEM Il standard helping blast furnace slag to diffuse

Sewage sludge as a fuel

The burning of sewage sludge in cement
kilns (as a minor innovation) is the direct
result of a collaboration between the water
sector and the ENCI (which was
motivated by the ban on sewage sluge as a
fertilizer)

After dewatering and drying the sludge at
municipal waste-water treatment sites, the
organic material is being grinded in a
special plant of BioMIII, a joint venture of
the Limburg association of water
management boards (Zuiveringsschap
Limburg) and ENCI

Presently alternative types of uses are
investigated

10/24/2019
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Local energy policy
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. FUR ERNEUERBARE ENERGIE
GUSSING GMBH

New Energy, a different way of thinking

30
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Low risk potential success cases

31
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Radical energy renovation in Kaalheid (NL)

Conditions for success

* Those involving locally available knowledge and resources
(including waste and land)

* Actors who are willing to collaborate thanks to attractive value
propositions for all relevant actors

* A good functioning innovation network = product and price
improvements

* No competition from cheap imports
* First-mover advantages

32
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Higher risk cases

Organic solar cells (flexible polymers)

33



Factors contributing to higher risks of failure

 Relative ease of imitation

« Stronger networks of innovations elsewhere

» Open trade

« Government support is needed for a long time

 Poor capacities for system building and institutional change

« Continuous progress in incumbent technologies (for example silicon-
based solar cells)

 Poor anticipation of external developments such as sustainability
demands and good behaviour pressures

System building activities to create
proficient backbones

10/24/2019
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Strategic collective system building to
commercialize sustainability innovations

Technology
optimization &
development

Socio-cultural

Fig. 1. Strategy framework for collective system building by entrepreneurs.

Strategy framework for

changes
Source: Planko et al. (2019) Strategic
collective system building to

10/24/2019

commercialize sustainability innovations,

in Journal of cleaner Production

system-building

activities

\

ﬁechnology development & optimization

Deveioping, testing and optimizing the technology and
complementary products and services.

Testing newtechnologies, applications and markets
Knowledge deve lopment

Knowledge exchange

Development of commercially viable products
Co-creation of products and services

Feedback loopswith user-groups

ﬂordination \

Coordinate and aiign oil individuai and coliective system buiiding
efforts, to bundle forces and use resources efficiently

e System orchestration
e Creating a shared vision

e Defininga common goal

e Standardization of the newtechnology

e Providingaplatform for open innovation
e Thinking in system buildingroles

Yo

/

k Creating transparency of all activitiesgoing on in the fiey

Kocio—cultural changes

Embed the new technology in society; changing values and norms
in favor of the new technology

Creating new facilitating organizations

Establishing collaboration-prone organizational cultures
Change user behavior

Changingthe education system

Generation of a skilled pool of labor

-

\Garket creation

AN

\

Creating @ market for the technology; raising user awareness and
demand for the product

® Generate newbusinessmodels

e Creationoftemporarily protected niche market

o Collaboration with government for enabling legisiation

e Collaborative marketingto raise user awareness

e Collaborative competition against other technology
clusters

/

Source: Planko et al. (2019) Strategic collective system building to commercialize sustainability innovations, in Journal of cleaner Production
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Fostering institutional change and
programmatic adaptation

Governance

Directional
guidance

spotlight

%

Arrangements

Transactions

Performance
monitoring

Focus on transactions and
performance monitoring

Governance
spotlight

Directional
guidance

Arrangements

Transactions

Performance
monitoring

Focus on whole backbone,
transactions as logical
consequence

36
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The elements of the backbone should be dynamically monitored and
evaluated wrt:

— Proficiency level

— Coherence

In an actor specific way (to allocate responsibilities, adapt policies
and foster institutional change)

Role for benchmarking of inputs, activities, outputs, processes and

outcomes across regions aids learning (about transition processes to a
circular economy, renewables based energy system, sustainable agriculture,

)

Green industrial policies (based on smart specialization) should be updated
in the light of international competition and policy evaluation (policy
adaptation)

jB—
1: Governance
—
2: Regie 3: Arrangementen
e
4: Transacties

m
%
°

@

+

[ Proficient performer
Beginning performer
Proficiency levels [ Beginner
(niveaus van bekwaambheid, kwaliteit) - Advanced beginner
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Dani Rodrik on green industrial policy

The prime task for policy makers is 70 learn where the constraints and
opportunities lie and respond appropriately to these.

Regarding the interaction with business, he favours a model of “embedded
autonomy’’ consisting of ‘strategic collaboration and coordination between the private
sector and the government with the aim of learning where the most significant bottlenecks
are and how best to pursue the opportunities that this interaction reveals’ (2014, p. 485).

To prevent regulatory capture & inefficiencies, Rodrik advocates
“discipline” in the use of policy support.

For safeguarding the public interest and obtaining buy in, policy agencies
should be publicly accountable as to their failures and successes.
“Accountability not only keeps public agencies honest it also helps
legitimize their action” (Rodrik, 2014, p. 488).

Transition management as
guided evolution by exploiting the
adjacent possible i1 a foryard-
looking, adaptive way

38



Key elements of TM

* Forward-looking thinking (visions of alternative systems and
new business)

* Learning and experimentation by actors interested in
alternative systems

* Putting pressures on non-sustainable regimes (easier to do in case
of well-developed alternatives)

* Adapting policies and portfolios that receive support
* Government as facilitator (not a director or just a funder)

* Institutional support for transition endeavours

Readings about T'M, green industrial policy
and solution design

Rotmans, J., R. Kemp, and M. van Asselt, 2001: More evolution than revolution: Transition
management in public policy. Foresight, 3(1), 15-31

Meadowcroft, J. (2005). Environmental political economy, technological transitions and the
state. New Political Economy, 10(4), 479-498

Kemp, R., D. Loorbach and J. Rotmans (2007) Assessing the Dutch energy transition policy:
how does it deal with dilemmas of managing transitions? Journal of Environmental Policy and
Planning 9(3-4): 315-331.

Kemp, R., 2010: The Dutch energy transition approach. International E s and E

Poliey, 7(2-3), 291-316

Kemp, R., Never, B. (2016) Green transition, industrial policy, and economic development,
Oxford Review of Economic Policy, 33(1): 66-84. https://doi.org/10.1093/oxrep/grw037
Ramani, S., Kemp, R. (2019) Solution design for Green Development and SDGs,
contribution for the book New Research Directions in Environmental Economics edited by Matthias
Ruth (to be published by Edward Elgar).
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