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Multi-scale
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From: World Scientists’ Warning to Humanity: A Second Notice
BioScience. Published online  November 13, 2017. doi:10.1093/biosci/bix125
BioScience | © The Author(s) 2017. Published by Oxford University Press on behalf of 
the American Institute of Biological Sciences. All rights reserved. For permissions, 
please e-mail: journals.permissions@oup.com

Second notice from scientists (Nov 2017)Planetary boundaries

https://www.stockholmresilience.org/research/plane
tary-boundaries/the-nine-planetary-boundaries.html
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2007

Economic growth no longer ensures prosperity (Jackson 2009) 

Global changes and persistent environmental problems are complex 
and uncertain and call for new attitudes and actions
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http://www.megatrendswatch.com/megatrends-2050.html
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“Transforming our world: the 2030 Agenda for Sustainable 
Development” (A/RES/70/1), adopted on 25th September 2015

17

Objectives

169
Targets

232
Indicators

SUSTAINABLE DEVELOPMENT GOALS
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https://www.un.org/
sustainabledevelop
ment/decade-of-
action/
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SUSTAINABLE DEVELOPMENT GOALS
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SUSTAINABLE DEVELOPMENT GOALS

• PEOPLE (74 targets, 44%)
• PLANET (35 targets, 21%)
• PROSPERITY (41 targets, 24%)
• PEACE – horizontal target
• PARTNERSHIPS (19 targets, 11%)



Strategic Environmental Assessment @   MRPartidário



Strategic Environmental Assessment @   MRPartidário

SUSTAINABLE DEVELOPMENT GOALS

Single (one by one) or Groups (sets) – cherry 
picking

Network – centred in one looking at synergies 
with others

Full network of the 17 – synergies all accross
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SUSTAINABLE DEVELOPMENT GOALS
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Systemic view on the SDG - indivisible whole

Network centred on SDG10
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https://blog.kumu.io/a-toolkit-for-mapping-relationships-among-the-sustainable-development-goals-sdgs-
a21b76d4dda0
(see also: Le Blanc, 2015, Towards integration at last? The sustainable development goals as a network of targets; 
UN DESA)

Systemic view on the SDG - indivisible whole

Network of 
goals
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Sustainability Transitions 
Complexity and Systems thinking 

Strategy and strategic thinking

Basic theories and 
concepts in SEA
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Inspiring 
strategic 
minds
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Sustainability transitions
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Loorbach et al, 2017

Transition – nonlinear shift from one dynamic equilibrium to another (process of 
change from one state to another)

Sustainability transitions – large-scale (disruptive) societal system changes 
necessary to solve grand societal challenges

Need for realizing more fundamental transitions as opposed to following gradual 
processes for reacing sustainable development
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Loorbach et al, 2017

Approaches:

Socio-technical – science and technology (eg mobility, energy, water)
Socio-institutional – role of agency and governance (social learning)
Socio-ecological – ecology and resilience theory and societal context (coupled 
socio-ecological systems)

Transitions emerged from the intersection between science and policy, during 
the 1990’s
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Loorbach et al, 2017

Commonalities in ST: path dependencies, regimes, niches, experiments and governance

Regime: 
the dominant order 
(dominant and stable 
configuration) in a 
societal sub-system
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Complexity
Systems thinking 
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Schools of thought influence decision-making culture

Cartesianism (Descartes) philosophy – use of reason
Newtonianism paradigm –mechanic view of the universe
Postulates rationality, objectivity and measurement as unique means to reach knowledge; Techno-rationalistic “divide 
to conquer”: nature has a defined order and structure and must be decomposed in simpler parts to be measured; The 
future is knowable given enough data points - to predict and control the future; phenomena can be reduced to simple 
cause & effect relationship – linear thinking

vs 

Complexity science (multi-level strategic culture) – no assumption on linearity of processes, require 
adaptation, flexibility, participative and collaborative perspectives, learning and knowledge creation (Edgar Morin, 
Barlow) – systems thinking, sustainability transitions
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https://homerdixon.com/wp-content/uploads/2017/05/Homer-Dixon-Oxford-Leadership-Journal-Manion-lecture.pdf

From Newtonion mechanics to complexity science
We need to shift from seeing the world as 

composed mainly of simple predictable and 

controlable machines

To seeing it as composed mainly of complex 
systems

- Many components
- High degree of connectivity
- Not bounded – energy flows
- Non linear
- Emergent
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Wicked problems
A problem that is difficult or impossible to solve because of incomplete, contradictory and changing requirements often 
difficult to recognize. 
Or a problem whose social complexity means that it has no determinable stopping point.

Because of complex interdependencies, the effort to solve one aspect of a wicked problem may reveal or create other 
problems.

“There are a whole realm of social problems that cannot be treated with traditional linear, analytical 
approaches” (Rittel and Weber 1973)

https://en.wikipedia.org/wiki/Interdependencies
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Source: Zimmerman, SIG, 2013
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https://www.ted.com/talks/eric_berlow_how_complexity_le
ads_to_simplicity

https://www.ted.com/talks/eric_berlow_how_complexity_leads_to_simplicity
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Flock of birds behaviour
Craig Reynolds

1. Separation - avoid 
crowding neighbors 
(short range 
repulsion)

2. Alignment - steer 
towards average 
heading of neighbors

3. Cohesion - steer 
towards average 
position of neighbors 
(long range attraction)
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One of the tragedies of the dominant thought in our society today is 
that we have eminent specialists of very compartmentalized thought

(Edgar Morin, 2010)

Fragmentation of knowledge

The compartmentalization of disciplines impedes or limits 
understanding complexity
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A system is not a 
sum of the behavior 
of its parts, it’s the 

product of their 
interactions 

Systems thinking

Russel Ackhoff wisdom theory, 1989

1919-
2009
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Acknowledge complexity and systems thinking
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Strategy and strategic thinking 
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The ideal general wins the war before the fight begins.

Sun Tzu oriental philosophy

Like water:
- Flow around obstacles and challenges
- Seek to follow the most effective path
- Respond quickly and adapt readily to 

change

544–496 BC
The Art of War
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Concept of strategy

Strategy is opposed to programme

Like the programme, establishes an objective and a scenario for 
action

But contrary to the programme, modifies its action as a function of 
the information as well as the emerging unexpected events it 
encounters in its pathway.

Strategy is characterized by a strong conscience of uncertainty
(Edgar Morin)
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Strategic thinking is “a messy, back-and-forth process, with multiple layers of 
contestation and struggle” (Healey, 2007)

Strategy making is no simple activity which can be managed by procedural 
formulae - Demands systemic thinking rather than analytic thinking

Strategy making involves shaping future development trajectories (Healey, 
2009)
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“Strategic” implies that some decisions and actions are considered 
more important than others

Albrechts, L. (2004) Strategic (Spatial) Planning Reexamined, Environment and Planning B: 31:743–758

It involves taking risks, with unknown consequences

It is this frightening prospect which so often pulls actors back to 
easier short-term compromises, or to hand over the judgements 
to someone else

Creating the frame and identifying critical actions are both 
acts of intense simplification and selectivity, exercising 
power, making synthesis
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Unrealized strategy

Intended strategy

Deliberate strategy

Realized strategy

Emergent strategy

Based on Mintzberg, 1994

According to Mintzberg (1994) strategic 
approaches in policy and planning are 
not intended to find out what can happen 
in the future but instead to guide actions 
that can perform pathways for a 
desirable future.
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Planning is analysis, strategy is synthesis Mintzberg (1994)

Analysis vs synthesis
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(4 min)

Why you need a strategy
https://www.youtube.com/watch?v=6c5kI5rJyBo

Strategic Plan
https://www.youtube.com/watch?v=74maeLEbdwk

Mintzberg 5 P
https://www.youtube.com/watch?v=ZhM1JW2Bb8Q

(8 min)

(2,36 min)
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Discussion of Mintzberg (1987):
5 Ps for Strategy

Discuss the concept of strategy through the meaning of each P
- Main idea retained (orange)
- What you did not understand and want to clarify (pink)


