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Source: Nakicenovic, Zimm, Matusiak, Ciampi-Stancova, 2021

Duality of directionality – Aspirational vision 

of safe and just future for local policy action
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Source: TOLES © The Washington Post. Reprinted with permission of ANDREWS MCMEEL SYNDICATION. All rights reserved.

Despite the major immediate threat of the COVID-19, the 

climate crisis, digital revolution are here and injustice, 

inequity, and ever-increasing pressure on Earth systems
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Holocene, Paris & Tipping Elements

Adapted from Schellnhuber et al. 2016

Source: John Schellnhuber et al. 2016
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Holocene, Paris & Tipping Elements

Adapted from Schellnhuber et al. 2016

Source: John Schellnhuber et al. 2016
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14 hazards, such as 

drought intensity, water 

stress, heatwaves, crop 

yield change, and 

habitat degradation

3oC  and SSP2
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UN DESA and UNFCCC conference 

on synergies between the SDGs and 

the Paris Agreement – 1-3 April 2019 

Copenhagen.
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Human capacity 

Demography & 

Health

SDGs:

Prosperity

Social Inclusion

Sustainability

Decarbonization 

& Energy

Consumption

& Production

Smart Cities 

& Mobility

Food, Biosphere 

& Water

Digital 

Revolution

Six Major Transformations (TWI2050.org)
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European Council adopts Just Transition 

Fund and Fit for 55 Package
09 July 2021

Source:



Rockström, Gaffney, Rogelj, Meinshausen, Nakicenovic, Schellnhuber. Science 24 March 2017 

“Carbon Law”
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Source: Communication on 
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https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52020DC0562


Sequence of Systems Transition

Peak   
in 2020

Steep 
emissions 
reduction Carbon 

neutrality

Net CO2 removal

IPCC, SR1.5 Fig. SPM3b P3 scenario with historical dynamics.

Source: IPCC 1.5SR, 2019 and Kriegler, 2019



Sequence of Systems Transition

Peak   
in 2020

Steep 
emissions 
reduction

Re-directing investments
from fossils to low carbon

and efficiency solutions

Carbon 
neutrality

Net CO2 removal

IPCC, SR1.5 Fig. SPM3b P3 scenario with historical dynamics.

• Power sector decarbonization
• Electrification of end uses
• Efficiency improvements
• REDD+

Source: IPCC 1.5SR, 2019 and Kriegler, 2019



Sequence of Systems Transition

Peak   
in 2020

Steep 
emissions 
reduction

Re-directing investments
from fossils to low carbon

and efficiency solutions

• Compensate residual long-lived emissions
• Safeguard 1.5°C / well below 2°C 

temperature limit

Carbon 
neutrality

Net CO2 removal

Carbon neutral economy
• Zero carbon electricity
• Electrified end uses
• Low carbon fuels
• Carbon removal, incl. in AFOLU
Challenges: 
Freight transport, Aviation, 
Shipping,Heavy industry, Agriculture

IPCC, SR1.5 Fig. SPM3b P3 scenario with historical dynamics.

• Power sector decarbonization
• Electrification of end uses
• Efficiency improvements
• REDD+

Source: IPCC 1.5SR, 2019 and Kriegler, 2019
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Smart Specialization Strategy (S3)

S3 is an important driver of development and 

prosperity and includes:

 Entrepreneurial discovery STI (EGD missing)

 Entry and agglomeration (convergence)

 Structural change (“creative destruction”)

 Aspirational vision (roadmaps, action plans)

 But not:

● “Horizontal” support of all sectors and domains

● “Central planning” by decision makers (public or private)

Source: After Foray, 2012
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Challenges in S4 Road-Mapping

Development of S4 roadmaps poses significant 

challenges and opportunities:

 Agreement on an integrated vision is fundamental

 Stakeholder inclusion - many different 

constituents: who is doing what?

 Ministries, authorities, research institutes, 

universities, industry, civil society, diaspora, etc. 

 Focus: Integrative beyond sector plans and 

policies/technology/science/research/etc.

 Government cycles vs research cycles

Source: OECD 2016, IEA 2015



Recognize and empower all actors in the S4 
transformation

● Support direct participation of different actors, including the 
public and subnational levels, to the implementation of the 
energy transition.

● Provide support, coordination and information for initiatives at 
local, regional and national level that stimulate the avoidance of 
carbon-intensive practices and support energy generation and 
efficiency.

● Support the creation of an ‘energy environment’ that facilitates 
choosing a low-carbon lifestyle and relevant technology, by 
implementing innovations and policies designed to be inclusive.



Role of actors

1. Address Earth’s environmental 
emergencies and human well-being 

together 
2. Transform economic and financial 
systems so they lead and power the 

shift toward sustainability
3. Transform food, water and energy 

systems to meet growing human 
needs in an equitable, resilient and 
environmentally friendly manner 

A: Governments at all 
levels hold a leading 

role

B:  Intergovernmental 
Organizations 

facilitate joint efforts 

C: Financial 
Organizations direct 

investments

D:  Private sector
innovates and 
implements

F:  Individuals, 
households, civil 

society and youth 
groups, and indigenous 

peoples and local 
communities) put 

theory into practice

G:  Scientific and 
Educational 
Organization 

develops knowledge 
and understanding

E:  Non-Governmental 
Organizations (NGOs) 

conceive ideas and raise 
awareness

Making Peace with Nature
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1850 19501900 2000

Source:  After Granger Morgan, 2013

Transformational Change
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1850 19501900 2000 2050

Source:  After Granger Morgan, 2013

Transformational Change



THANK YOU

www.TWI2050.org SAM
naki@iiasa.ac.at

http://www.twi2050.org/


Smart Specialisation, Sustainable Development Goals 

and environmental commons

Conceptual framework in the context of EU policy

Nebojsa Nakicenovic, Caroline Zimm (International Institute for Applied Systems Analysis, Laxenburg, Austria)
Monika Matusiak, Katerina Ciampi Stancova (European Commission, Joint Research Centre)

zimmc@iiasa.ac.at

9 November 2021 eTalk

mailto:zimmc@iiasa.ac.at


1. Broaden the narrative of Smart Specialisation and direct the

focus: S3 for sustainable innovation strategies.

2. Policy coherence and coordination are key to leveraging

synergies and avoiding negative trade-offs.

3. Mainstream the full approach and project cycle.

4. Harness experiences from different perspectives through local

stakeholder engagement.

5. Design a process that is inclusive and usable for (less-

resources) regions.

6. Use pandemic recovery as an opportunity for building a

sustainable future for all and reorienting ongoing initiatives.

Key Messages
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A broader and directed narrative for change

Nakicenovic, Zimm, Matusiak 
and Ciampi Stancova 2021.



Advancing policy coherence

• SDG proofing of budgets

• Reduction of environmental impacts at all levels by 

harnessing synergies – service and human needs focus



Focusing on 
human needs & wellbeing

National

Household

Community

Nutrition, 
shelter, inhouse 
basic amenities, 

clothes

Clinics, physicians, 
clean air

Roads, utilities, 
public spaces, health  

investments

Phones, 
Internet, 

motorized 
transport

Schools, 
teachers, public 

transport

Education 
investment, ICT 
infrastructure

Physical Wellbeing

Social Wellbeing

Good health, 
Security

Bodily health, & 
integrity

Critical Autonomy
Affiliation; Senses, 

imagination, thought; 
Reason

Human
Wellbeing

Adapted from Rao and Min 2018.

Innovation 
needed to 
reduce resource-
intensive 
lifestyles.



Reduction of 
environmental 
impacts at all 
levels by 
harnessing 
synergies.

Efficiency 
cascades of 
resource use.
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Graphic courtesy of Arnulf 
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Kiss, cf. TWI2050 (2018), 
Figure 2.24.

Needs and demand perspective



Nakicenovic, Zimm, Matusiak and Ciampi Stancova 2021, adapted from JRC.

Mainstreaming Sustainable Development & 
Smart Specialisation



The future of Smart Specialisation…

Nakicenovic, Zimm, Matusiak and Ciampi Stancova 2021.



Thank you for your time.
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Multiple Benefits of Integrated Policies
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wellbeing

service provision 
(consumption)

Basic
access

Decent Living 
Standards

Sufficiency corridor

Overconsumption
(obesity)

Sufficiency

Basic needs, Decent living & Sufficiency

→ New values and norms; new 
morality and ethics

→ 2050: Sustainability 
transformation


