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• Launched ECOS (Education, Communication and 

Outreach Stakeholder Community)

• Evaluating Maribor, Slovenia Climate-KIC Project



● Presentation 

on GHG 

emission 

reductions 

by Dr. Jane 

Long, Fall 

AGU 2016

Early December 

2016



Could education and 

engagement at “sweet spot” 

help provide a social tipping 

point for rapid reduction of 

greenhouse gases?   

If so, where is the sweet spot?

Mid-December 2016

Workshop on Social Tipping Points for Deep 

Decarbonization at Stockholm Resilience Centre



The Confluence of 

Climate Action, 

Quality Education 

and Affordable 

Clean Energy in 

Accelerating 

Societal 

Transformation 

& Justice

Looking back from the year 2050



February 

2016

• Most teachers spend 1-2 hours a 

semester on climate change

• Many suggest scientists 

uncertain about how serious it is



• Globally, education level 

tends to be the single 

strongest predictor of 

public awareness of 

climate change.

• 40 percent of adults 

worldwide have never 

heard of climate change

“Improving basic education, climate literacy and public 

understanding of the local dimensions of climate change are 

vital for public engagement and support for climate action”



Casey Middle School in Boulder, Colorado

Transforming Schools into Learning 

Laboratories and Energy Hubs



The Hive: 
Climate Smart Learning Center

& Energy Hub



Solar powered clean water



Super Efficient Solar PV









Medical Center, Living Lab and Classroom 



State of the Art Energy Storage





How Was It Funded? 

Smart Solar Learning Centers at every school 

and village over 1,000 inhabitants around the 

world

10 million Centers @ half a million USD 

(including training, curriculum, customization) = 

Five Trillion USD

 Self-sustaining but required initial investment



(i) ...Educational and public awareness programmes on 
climate change and its effects;

(ii) Public access to information on climate change and its 
effects; 

(iii) Public participation in addressing climate change and its 
effects and developing adequate responses; and

(iv) Training of scientific, technical and managerial personnel.

United Nations Framework 

Convention on Climate Change 

(UNFCCC) 1992

Article 6 of the Convention



(i) ...Educational and public awareness programmes on 
climate change and its effects;

(ii) Public access to information on climate change and its 
effects; 

(iii) Public participation in addressing climate change and its 
effects and developing adequate responses; and

(iv) Training of scientific, technical and managerial personnel.

Rebranded as ACE - Action for 

Climate Empowerment- in 2015

United Nations Framework 

Convention on Climate Change 

(UNFCCC) 1992



Parties shall cooperate in taking measures…to 

enhance climate change education, training, 

public awareness, public participation and 

public access to information, 

recognizing the importance of these steps with respect to 

enhancing actions under this Agreement.

2015

Paris Agreement Article 12:

Capacity Building



P0    P1     P2    P3    P4    P5     P6    P7    P8     P9     P10



Other Cross-Scale Frameworks

Landauer 2018



Relative size of 

nation/states/cities

• USA (3rd largest nation) is one-third the size 

of India or China

• Average sized nation is about 38 million (Iraq 

or Poland)

• Median size is 8.8 million (Israel or Austria)

• ~40 megacities over 10 million 

• Combined total of more than double 

population of nations below median



Relative size of 

cities/regions/communities
• Some cities larger than average-sized nation

• Regions are geo-spatial

• Regional governance wide range

• Vary widely (orders of magnitude) in size and 

population

• What do we mean by “community” in terms 

of number of people? 



Exponents of 10

Used in Science, Taught in Math

Concept of scientific 

notation/powers of 10 

used in scientific fields

We propose societal 

scaling framework from 

individual (100) to Ten 

Billion People (1010) 



Human Population: Ten Orders of Magnitude

Cohort Population Size P10 Proposed Taxonomy (Name: Entities)

100 One P0 Individual: each person on the planet

101 Ten P1 Family: couples, households, close friends, micro-business

102 One Hundred P2
Personal Network: extended family, near neighbours, peers at 

school/work, small-medium businesses, social network

103 One Thousand P3 Village: rural towns, neighbourhoods and schools, colleges, farms

104 Ten Thousand P4 Community: small municipalities, large companies, suburbs, universities 

105 One Hundred 

Thousand
P5

Metacommunity: set of interacting communities, mid-sized municipalities, 

large enterprises

106 One Million P6 Urban: urban areas and cities, workforce of largest multinational entities

107 Ten Million P7 National:  megacities, states, nations, bioregions (e.g. Puget Sound)

108 One hundred million P8 Regional: transnational and sub-continental jurisdictions, entities or areas

109 One billion P9 Continental: continental and multinational entities or areas

1010 Ten Billion P10 Global: global treaties, agreements and organizations



100

One

CC: Avsar Aras 

You are here!

Individual



101

Ten
>1

≤10

Sauk family photographed - Frank Rinehart in 1899

Close Family & Friends



102

One 

Hundred

CC: Anna Frodesiak

Extended Family

& Coworkers



103

One 

Thousand

CC: Tomas Vinar

Neighborhood & School



104

Ten 

Thousand

Google Earth – Paszto, Hungary

Village



105

One 

Hundred

Thousand

CC: Wikicommons – Las Cruces, NM USA

Community



CC: Wikicommons – Neyland Stadium

Where People/Planet, 

Local/Global Converge
105

One 

Hundred

Thousand



106

One 

Million

Boston, Massachusetts     CC: Werner Kunz

Urban



107

Ten 

Million

CC: Mexico City

State/Metropolis



108

One 

Hundred 

Million
NASA: Lights at Night of Egypt

Transnational



109

One 

Billion

NASA: Lights at Night of Europe

Continental



1010

Ten 

Billion

NASA: 10 Billion Stars

Global



What do we know about transformation?

●Every individual can transform the world (Waldrop, 2016)

● And some more 
than others...

●Global transformation requires transformation in beliefs, 
behaviors and lifestyles as well as infrastructures
(O ́Brien and Sygna, 2013)

Eight men own 

the same wealth 

as the 3.6 billion 

people who make 

up the poorest 

half of humanity.

Image courtesy of Euronews
2017 Oxfam Report



“powers of 10” framework for society
with common but differentiated responsibilities

10X “degrees of 
separation” 

between individual 
and global cohort



Is there a “Sweet Spot” in the Middle?  

1010100

105

Modified from J. Long, AGU 2016

Think 

Global/Local

Act 

Local/Global



Powers of 10: a cross-scale 

optimization framework for 

rapid sustainability 

transformation

• Avit K. Bhowmik, Future Earth and Stockholm 

Resilience Centre

• Mark S. McCaffrey, Institute for Sustainable 

Development Studies, National University for 

Public Service, Budapest 

• Chad Frischmann, Project Drawdown

• Owen Gaffney, Future Earth and Stockholm 

Resilience Centre

• Abigail M. Ruskey, U.S. Partnership for 

Education for Sustainable Development

Submitted Manuscript 2018

EarthARXIV Preprint Available



ARTICLE 6: EDUCATION, TRAINING 
AND PUBLIC AWARENESS

 Public participation in 

addressing climate change 

and its effects and developing 

adequate responses









Drawdown is that point in 

time when the 

of greenhouse gases peak 

and begin to decline on a 

year-to-year basis.







Individual

CONCEPT OF AGENCY
Critical mass for decision making and implementation,

who benefit and lose first hand (Bandura, 2006; Archer, 1996)

Proxy Collective



Educating Girls

Total CO2e reduced: 59.60 Gt

AGENCIES FOR IMPLEMENTING DRAWDOWN SOLUTIONS

AGENCY

Optimal Agency Cohorts: Individual – Community

CO2e reduced at individual (P0): 3.78 Gt



P0

P1

P2

P3

P4: Community

P5

P6

P7

P8

179 Gt CO2e reduced with 56 climate action strategies USD 

8 trillion benefit

SWEET SPOT



Local

Regional

Global

853 Gt

197 Gt

1050 Gt

242 Gt

808 Gt

CASCADE & DISSEMINATION



CLIMATE ACTION AT SCALE THAT MATTERS

WE NEED TO GET AWAY FROM THE NATIONAL SCALE FOCUS 

AND PRIORITIZE COMMUNITY TO URBAN SCALE EFFORTS

Alesina, 2003; Wilson, 2012



Major Finding:

The "sweet spot" to scale Drawdown strategies—and 

rapidly curb and sequester greenhouse gases—is at 

the community to metacommunity P4-P5 or 10,000 

to 100,000 population scale… 

providing there is also alignment with larger 

scale solutions and policies (P6-10) and strong 

amplification of individual, household and 

neighborhood efforts (P0-3).



30.6%

23.4%

14.2%

11.5%

10.6%

5.2%

4.3%



Determine common 

but differentiated responsibilities

Range of implementation



We live in a hyperconnected world

(Waldrop, 2016) 





Powers of 10 as 

Mental Model for 

seeing how I am 

nested within 

and connected 

to the global 

village.



PLAN FOR THE FUTURE
❖Planning for 1 year: 

plant rice

❖Planning for 10 years: 

plant a tree

❖Planning for 100 years: 

educate children

❖Planning for 1000 years: 

inform, inspire & engage society


