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1. PERSISTENCE in the face 
of change, buffer 
capacity, withstand 
shocks

2. TRANSFORMATION 
Ability of system to self-
organize; build capacity 
for learning, adaptation, 
and transformation 

Two Faces of Resilience
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Managing 
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Transformation

Social ecological
system

Alternative Resilience Strategies

Quinlan, A.E., Berbés‐Blázquez, M., Haider, L.J. and Peterson, G.D., 2016. Measuring and assessing resilience: broadening understanding through 
multiple disciplinary perspectives. Journal of Applied Ecology, 53(3), pp.677-687.

Assessing
Social-Ecological

Resilience

Persistence Transformation



What social-ecological traits
provide resilience?
25 case studies of 

collapse, resilience and 

transformation

Qualitative case analysis

Defined based on livelihoods
Using expert interviews & 
publications 

social-ecological resilience 
framework

Navigating change & uncertainty
Creating opportunities for self-
organization
Nurturing diversity for 
reorganization & renewal
Combining different types of 
knowledge for learning

Hutric, Peterson, & Rocha. 2016 What factors build or erode resilience in the Arctic? Arctic Resilience Report 2016 eds Carson & Peterson. Arctic 
Council.



Absence of Self-organization a leads 
loss of resilience

Learning to live with change and 
uncertainty, and combining 
different types of knowledge for 
learning also enhance resilience & 
transformation

History of Arctic colonialism has 
blocked self-organisation & reduced 
social-ecological diversity 

How do people produce 
resilience?



Seeds of Good Anthropocene Project

1.No Poverty 2.Zero Hunger
3.Good Health &

Well-Being
4.Quality Education 5.Gender Equality

6.Clean Water &
Sanitation

7.Affordable & Clean
Energy

8.Decent Work & Growth
9.Industry, Innovation &

Infrastructrue
10.Reduced Inequalities

11.Sustainable Cities &
Communities

12.Responsible
Consumption & Production

13.Climate Action14.Life Below Water 15.Life on Land
16.Peace, Justice &
Strong Institutions

17.Partnerships for the
Goals

1.11.31.41.51B 2.22.32.42.52A2B 3.13.23.33.43.53.73.83.93B3C3D 4.14.24.34.44.54.64.74A4B4C 5.15.55.65A 6.16.26.46.56.66A6B 7.27.37A7B 8.18.28.38.48.58.68.88.9 9.29.39.49.59B9C 10.110.210.310.510.610A10B 11.111.211.311.411.511.611.711A11C 12.212.512.612.812A12C 13.113.213.313B 14.114.214.414.514.714A14B14C 15.115.215.315.415.515.615.715.815.915A15B15C 16.116.216.616.716.1016B 17.617.717.1017.1117.1417.1617.1717.18

Moz Turtles

Freecycle

ConsEnt Barter Market

Plant the seed

Open Streets

Slow Food Youth Network in Africa

Living Green Campaign Zimbabwe

Tyisa Nabanye

Plant the Seed Education

Fees Must Fall

Zip Zap Circus School

Lumkani

Flow Africa

Sea Shepherd

Gated fish traps

Oranjezicht market

Liesbeek River Life Plan

GreenMatter

Eastgate Center

Vissershok primary school

Stellenbosch University allotment gardens

BREADrev

Reclaim Camissa

The Verified Conservation Areas (VCA) Approach

Kad Africa

Deliberative citizen panels on science and technology policy

Urban Natural Assets for Africa

Sustainable building practices in Burkina Faso

The Seed and Knowledge Initiative

The Massive Small Collective

Africa BEECause

Makoko floating school

Hands of Honour

Sweden Textile Water Initiative

GIVEWATTS

Cape Flats Nature project

Thonga Fish traps

Harvest of Hope

The Southern Africa Food Lab

Community involvement in Driftsands Nature Reserve

Platform for discussion in Kenya

The Siyakhana Initiative

Gardening the Sahel

Community Forest Associations (CFAs)

Biowaste4SP

From waste to light

Bicycling Empowerment Network - BEN

Genius of Place (biomimicry)

Sanergy

Biochar (rollout)

iShack

Empowering Women in the Atlas

Solar Sister 

Nosso Mar, Nossa Vida

Pure Earth

System of Rice Intensification

Micro utility= solar turtle

Project 90 by 2030

Lynedoch ecovillage

Africa Wood Grow

Better World Cameroon

Commonland

Ghana Bamboo Bicycles

CAMPFIRE

"Local Future"

Lewa Wildlife Conservancy

PES in Mikoko pamoja

Kwetu Training Centre for Sustainable Development

Satoyama Initiative

Target

S
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Seed Comparison
Impacts & Mechanisms

Catalyzing 
transformation

goodAnthropocenes.net

Transformative 
Scenarios



NatureFutures

IPBES Scenarios 
& Models Task 

Force

Catalyse 
development of 

new nature 
scenarios

Move from drivers 
to feedbacks & to
Desirable Natures

Rosa, I.M.D., Pereira, H.M., Ferrier, S. et al. Multiscale scenarios for nature futures. Nat Ecol Evol 1, 1416–1419 (2017). 
https://doi.org/10.1038/s41559-017-0273-9



1st horizon 2nd Horizon 3rd Horizon

LoCC

C&C

GfL

W&T

LoCC

C&C

GfL

W&T

1) Seeds 4) Conflicts 2) Mature Seeds

3) What has to decline 5) Enabling Conditions

Mega Game, Massive Small Collective, Snowchange

Cooperative 

Artificial meat, Transition Towns, M-15

Trees for Life, Vertical forests, De-extinction 

Fossil fuel complex, National governments & Large 

Corporations, Shareholder capitalism

Livestock farming & Large-scale agriculture, Military 

National governments & Large corporations, 

personal wealth accumulation, Fossil fuel complex, 

private cars

Human domination of nature, Fossil fuel complex, 

selfishness, consumer culture, accumulation of 

wealth, National governments & Large corporations

Climate and economic crises, Refugee policy, Disputes 

around Baltic Sea, Corporate right to operate

Fires, Floods, Disease Financial crises, Conflict between 

diverse urban & aging rural populations, Conflict over 

legitimacy of corporations and governments

Financial, Climate, Food & Health crises, Communities 

conflict with government over corporate rights

Rise and fall of nation state, Conflict over extent of public 

and private sphere, role of new technologies, and who 

should set environmental regulation

Peer-to-peer web platforms, Technology for networking, 

publicly-funded investments in cheaper renewables, 

Value of carbon embedded in economic systems, 

Divestment from fossil fuels, Product labeling

Citizen democracy movements, Embrace of social 

diversity, New masculinity, Investment in commons, 

Strong social safety net, Food system disruption, New 

residents migrate to depopulated rural villages, 

Urban planning for people not cars, Investment in 

commons, Shift in values towards community, Rapid/safe 

transportation, Corporate divestment

Financial transparency, Rise of ‘Green Left’, Regulation of 

industries, Rights for nature, Income cap, Sharing 

economy, Shift in values towards health & nature, 

Overcoming divide between humans, nature & technology

Democratized access to information via gamification 

and peer-to-peer sharing, Financial system enables a 

sustainable economy, Varied types of traditional 

communities, Restored ecosystems, 

Widespread new types of food including artificial meat, 

New approaches to peace-keeping, Creative and 

diverse self-governing communities

Radical listening councils working locally and across 

localities, Flexible public transportation for people and 

goods, Healthy, local food production

People work together to nurture planet, Cities look like 

forests, Diverse, autonomous ecosystems where 

humans no-longer dominant presence, Increased 

empathy aided by technology 

Self-driving cars, Health & Harmony, Closed loop 

sustainable farming 

B)

A)

Raudsepp-Hearne, C., Peterson, G.D., Bennett, E.M., Biggs, R., et al. , 2020. Seeds of good anthropocenes: developing sustainability scenarios for 
Northern Europe. Sustainability Science, 15(2), pp.605-617.

Need to Build Transformative Scenarios

What enables the 
growth of seeds?

What has to vanish? 

Processes that 
dominate today will 
not dominate in a 
transformed world!

using 3 horizons framework



Used Seeds of Good Anthropocene Methods 
to Explore Diverse Nature Futures

Pereira, L., K. Davies, E. Belder, S. Ferrier, S. Karlsson‐Vinkhuyzen, H. Kim, J. Kuiper, S. Okayasu, M. Palomo, H. Pereira, G. Peterson, J. Sathyapalan, 
M. Schoolenberg, R. Alkemade, S. Carvalho Ribeiro, A. Greenaway, J. Hauck, N. King, T. Lazarova, F. Ravera, N. Chettri, W. Cheung, R. J. J. Hendriks, 
G. Kolomytsev, P. Leadley, J. Metzger, K. Ninan, R. Pichs, A. Popp, C. Rondinini, I. Rosa, D. Vuuren, & C. J. Lundquist. 2020. Developing multiscale 
and integrative nature–people scenarios using the Nature Futures Framework. People and Nature. https://doi.org/10.1002/pan3.10146

https://doi.org/10.1002/pan3.10146


Nature for Nature
Valuing nature’s autonomy 

from humanity

Nature for Society
Valuing the contributions of 

nature to people

Nature as Culture
Valuing biocultural 

relationships

Pereira, L. M., et al . 2020. Developing multiscale and integrative nature–people scenarios using the Nature Futures Framework. People and 
Nature. https://doi.org/10.1002/pan3.10146

Alternative 
nature 
perspectives 
Based on analysis of 
the stakeholder 
visions, 
consultations, & 
alignment to IPBES 
values assessment

https://doi.org/10.1002/pan3.10146


Nature Futures Framework Scenarios
Aim to bridge multiple knowledge systems within extended peer community of IPBES
By translating, creating & comparing scenarios
Mobilizing data, & inspiring creation of new models



Human 
System

Natural 
System

Most models focus on human impact on natural system

Less focus on feedbacks to human system, how natural system shapes natural system
& how human system shapes human system.

Key social-ecological feedbacks vary value across value 
perspective

NN: Ecosystem Engineers

NC: Cultural Keystone 
Species

NS: Social-ecological 
co-production of
Ecosystem services

Value change



Challenge of Transformation

Urgent call for transformative change

Demand for us to quickly learn how to 
pluralistically create just, prosperous, resilient 
places & worlds

Within the inequality, ignorance, & surprises 
of the Anthropocene



arctic-council.org

ipbes.net

goodAnthropocenes.net


