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Complexity is rising
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Y. Bar-Yam, Complexity rising: From human beings to human civilization, a complexity profile, Encyclopedia of Life Support Systems (EOLSS
UNESCO Publishers, Oxford, UK, 2002); also NECSI Report 1997-12-01 (1997). Reprinted with permission.



Edge of chaos?

'

-~

{

!‘ 111

Rarticipants 44" GZ sumpitin Lo Malbaje, Wikimedia Commons. Licensed under Gov of Japap.Siandard Ver2 0 and.CCRY.4.0.


https://commons.wikimedia.org/wiki/File:44th_G7_Summit_Group_Photo.jpg
http://www.kantei.go.jp/jp/singi/it2/densi/kettei/gl2_betten_1_en.pdf
https://creativecommons.org/licenses/by/4.0/

Common responses to complex problems

Retreat
Despair
Believe the problem is beyond hope

Assign blame, figure out who is responsible

Simple solutions

Galvanize our collective response and invest
significant resources



Key Messages

 Complex systems/problems are not the same as
simple or complicated systems/problems.

* Approaches to complex/wicked problems are not

the same as solutions to simple or complicated
problems.

e Systems thinking is needed when defining the

problem to be solved, implementing
interventions and when assessing their impact.



Complex is not the same as complicated

http://www.sigeneration.ca/social-innovation/complexity/



Complex is not the same as complicated

Cake Rocket Child

http://www.sigeneration.ca/social-innovation/complexity/



Characteristics of Systems

Simple or Complicated Systems Complex Systems
Homogeneous Heterogeneous
Linear Nonlinear
Deterministic Stochastic
Static Dynamic
Independent Interdependent
No feedback Feedback
Not adaptive or self-organizing Adaptive and self organizing
No connection between levels or

Emergence

subsystems

Source: Finegood, D.T., Johnston, L.M., Steinberg, M., Matteson, C.M., Deck, P.B. Complex Systems and Behavior Change. In: Health
Behavior Change in Populations. Kahan, S., Green, LW., Gielen, A., Fagen, P. (eds). Johns Hopkins University Press, 435-458, 2014.



Problem
definition

Rules

Expertise

Success

Bake cake

Clear

Same apply
every time

Not really
required

Follow
protocol

Rocket to moon Raise a child

Some uncertainty Lots of uncertainty

Continuously

. : No direct transference from
improved until

context to context

repeatable

Requires high Not needed to develop a
levels in specific  common understanding;
areas may be helpful

Experiment to Adaptation and continuous

develop protocol learning

Adapted from Loc Auclioial lcucnlionlarincchin Conle


https://preventioncentre.org.au/resources/learn-about-systems/

From tgrangebizlicensed under CCBY 4.0


https://torange.biz/vaccination-18976
https://creativecommons.org/licenses/by/4.0/

From Canadian Obesity Network licensed under, CCBY-NCIND 2,0


https://www.flickr.com/photos/144769815@N06/32123878083/
https://creativecommons.org/licenses/by-nc-nd/2.0/

We need to start thinking differently

Problem Explore emergent nature of the
Isolate parts

exploration whole
Develop shared understanding of
Goal Solve a problem P 8
problem, approach, progress
Nature of Understood Multiple causes, no single solution,
problem objectively perspective and context matter

Responsible to

: Others Everyone
take action
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Adapted from Lhg Ausiralian broventiion barinerchio Coptre


https://preventioncentre.org.au/resources/learn-about-systems/

Key Messages

 Complex systems/problems are not the same as
simple or complicated systems/problems.

* Approaches to complex/wicked problems are not

the same as solutions to simple or complicated
problems.

* Systems thinking is needed when defining the

problem to be solved, implementing
interventions and when assessing their impact.



Systems Thinking

e Set of analytic skills used to improve capability of identifying
and understanding systems, predicting their behaviors, and
devising modifications to produce desired effects (Arnold &
Wade, 2015).

* Way to make sense of a complex system that gives attention

to relationships, boundaries and perspectives. A mental
framework that helps us to become better at addressing

complex problems. Find ways to shift or recombine parts to
offer improved outcomes (Adapted from_TAPPC).


https://preventioncentre.org.au/resources/learn-about-systems/

Domains for a systems approach
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Linear logic models suggest a
problem is only complicated

Inputs

What we
invest

Staff
Volunteers
Time

Money
Research base
Matenals
Equipment
Technology
Partners

—

Outputs Outcomes - Impact
Activities Participation ShortTerm  Medium Term Long Term
What we do Who we reach What the What the What the
short term medium term | ultimate
Cow?r:shooo Participants results are results are impact(s) is
meetings e Learing Action Conditions
Deliver mm
sorvices Awaronoss Behavior Soclal
Develop Decision- Knowked Practice £ conomic
products, makers 0e
curriculum, Customers Attituces Decision- Civic
Fesouces Skills meking Environmental
Train Policies
Provide Opinions
counseling Social Action
Assess Aspirations
Partner
Work with
media
Assumptions External Factors

Enhancing Program Performance with Logic Models, University of Wisconsin-Extension, Feb 2003




Evidence-based medicine is built on a
reductionist paradigm
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http://hlwiki.slais.ubc.ca/index.php/Evidence-based _medicine



Social ecological models do not
emphasize interdependencies

Public Policy national,
state, local laws and
regulations

Community
relationships between
organizations

Organizationa
organizations, social
institutions

nterpersona
families, friends
,social networks

Individual
knowledge,
attitudes, skills




Causal loop diagrams emphasize
interdependencies

https://www.gov.uk/government/publications/reducing-obesity-obesity-system-map



Problem definition depends on who
IS in the room
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Finegood, DT, Merth, TDN, Rutter, H. Obesity 18 (Suppl. 1): S13-S16, 2010. Reprinted with permission.



Problem definition and resolution are
concomitant

Reprinted with permission from B. Butland, unpublished observations
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“Defining” Methods and Tools

Causal loop diagrams

Concept mapping

Network mapping
Visual/Graphic
mapping

System effects
mapping

Fuzzy cognitive
mapping
Intervention level
framework

Group model building
Delphi methods



Principles for problem definition

Develop a shared understanding among
stakeholders

Use heuristics that reflect relevant aspects of
complexity

Work on problem definition and problem
resolution together

Use methods and tools that support co-creation



Domains for a systems approach
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Systems Approaches to Intervention

* Support individuals /
individuals matter

 Match capacity to complexity

e Set functional goals; focus on
principles that GUIDE

 Distribute decision, action, &
authority

e Separate simple and complex
processes

Establish networks and teams
Build authentic trust

Utilize the relationship
between cooperation and
competition

Act locally, connect regionally
and learn globally

Move from “let it happen” or
“make it happen” to help it

happen

Based on the ideas of Bar-Yam, Wheatley, Greenhalgh, Solomon & Flores, Quinn Patton



Match capacity to complexity

High

Capacity

Low

Low . High
Complexity

Y. Bar-Yam, Complexity rising: From human beings to human civilization, a complexity profile, Encyclopedia of Life Support Systems (EOLSS
UNESCO Publishers, Oxford, UK, 2002); also NECSI Report 1997-12-01 (1997). Reprinted with permission.



Influence Emergence

e Stage 1 - Networks:

— self-organized, based on self interest
— have fluid membership

e Stage 2 — Communities of Practice:
— also self-organized, but people commit to be there for each other
— used to share knowledge and to intentionally create new knowledge

— good ideas move rapidly amongst members

e Stage 3 - Systems of Influence:
— can’t be predicted; sudden appearance

— pioneering efforts at the periphery suddenly become the norm
— policy/funding debates include perspectives/experiences of pioneers
— critics suddenly become chief supporters

M Wheatley and D Frieze ©2006, USING EMERGENCE TO TAKE SOCIAL INNOVATIONS TO SCALE



Spread innovation

“Let it “Help it “Make it
happen” happen” happen”

Defining Features

Unpredictable, Negotiated, Scientific, orderly,
unprogrammed, influenced, planned, regulated,
uncertain, emergent, enabled programmed,
adaptive, self- systems “properly
organizing managed”

Assumed Mechanism

Natural, Social Technical Managerial
emergent

Metaphor for Spread

Emergence, Knowledge Diffusion Negotiation Knowledge Dissemination, Re-
adaptation  construction, transfer cascading engineering
making sense

Greenhalgh T. Et al. The Milbank Quarterly, Vol. 82, No. 4, 2004 (pp. 581-629)



Build trust to reduce complexity

* Simple Trust
— Devoid of suspicion, demands no reflection, no conscious choice
— Can’t be recovered if it is lost

e Authentic Trust
— Mature, articulated, carefully considered

— Recognizes possibility of betrayal and disappointment
— Must be continuously cultivated

e Cordial Hypocrisy
— Facade of goodwill and congeniality that hides distrust and cynicism

— Destructive to teamwork
— Makes honest communication impossible

RC Solomon and F Flores. Building Trust in Business, Politics,
Relationships and Life. Oxford University Press, 2001



Consider a spectrum of partnerships

Sponsorships Partnerships

independent interdependent interconnected
transactional collaborative co-ownership
information resource resource
exchange exchange optimization
low cost, limited costs, leverage
low risk staff time leadership

equity valued equity needed equity is core



Effectiveness

Difficulty

Consider intervention levels
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Johnston, Matteson, Finegood. Am J Public Health 104: 1270-8, 2014.



GUIDE for Principles

e Prescriptive, directional — provides advice, guidance, specifies direction, informs priorities
Gu |d N g e Effectiveness-oriented — “Do this...” to be effective
e Distinctive from its opposite or alternative

 Points toward desired results; describes how to be effective

¢ Supports making choices and decisions
e Utility resides in being interpretable, doable, feasible and actionable

* Values-based, ethically grounded

Inspiring * Meaningful

e |s important, evokes a sense of purpose

¢ Context sensitive

DEVElOpmental e complexity adaptable

e Enduring (not time-bound)

¢ Can document and judge whether it is followed
Eva | ua b | e e Can document and judge what results
¢ Can determine if it takes you where you want to go

Quinn Patton, M. Principles-Focused Evaluation: The GUIDE. The Guilford Press, New York, 2018, p.38.



Principles for intervention

Focus on matching capacity and complexity for
individuals/organizations in the system

Influence emergence by nurturing and enabling
networks to become communities of practice

Build authentic trust to reduce the complexity of
working in partnership

Attend to higher levels (paradigms, principles) of the
system



Domains for a systems approach
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Shared Measurement

* Collecting data and measuring results consistently
across all participants ensures efforts remain aligned
and participants hold each other accountable.

* The process of designing and managing the shared
measurement system is participatory and
transparent

* Quality data on a set of meaningful indicators is
available to partners in a timely manner

Preskill et al. The Guide to Evaluating Collective Impact by FSG is licensed under a Creative
Commons Attribution—NoDerivs 3.0 Unported License.



Principles for Assessment

* Focus on adaptation rather than attribution and fidelity

* Focus on improving (rather than proving) effectiveness

* Create shared measurement systems
 Consider outcomes of interest to diverse stakeholders

* Emphasize participatory and co-production approaches

* Value different types of evidence (scientific, practice,
contextual)

* Develop measures/methods to assess complexity, capacity,
context and trust

* Create relevant and timely feedback loops

Adapted from: Riley, Willis, Holmes, Finegood, Best, Mclsaac. Chapter 9: Systems Thinking and Dissemination and Implementation Research.
In: Dissemination and Implementation Research in Health: Translating Science to Practice. Brownson, R.C., Colditz, G.A., Proctor, E.K. (eds).
New York: Oxford University Press, 2" edition.



Empirical evidence for a systems approach

Table |: Characteristics of complex adaptive systems abstracted Table 4: Distribution of CAS and effectiveness of interventions
Characteristic  Definition Total CAS Score Rating of Intervention ~ Total No.
Effectiveness Studies with
each CAS
Agents who  People can and will process information, as well as Score
learn react to changes in information
Interconnecti ~ Change in pattern of interactions, including non- 0 05 |
ons verbal communication, among agents Introducing
new agents into the system. 0 I 0 0 |
Self- Order is created in a system without explicit ! | ! 0 2
organization hierarchical direction 2 | 3 0 4
Co-evolution ~ The system and the environment influence each i g T I6I |78
other's development TotlNo. Studiesateach 3 12 17 2

Level of Effectiveness

p = 0002

Leykum et al. Implementation Science 2:28, 2007
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Key Messages

 Complex systems/problems are not the same as
simple or complicated systems/problems.

* Approaches to complex/wicked problems are not

the same as solutions to simple or complicated
problems.

e Systems thinking is needed when defining the

problem to be solved, implementing
interventions and when assessing their impact.



Thank you

@DTFinegood finegood@sfu.ca



