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1. Brief History



International Standards for the 
Practice of Ecological Restoration

•1st published in 2016

•Built on Australian template

•Adapted for consistency with SER foundation 
documents, including Ecological Restoration for 
Protected Areas

•Reviewed by two dozen external reviewers from 
around the world

•Designed to be a living document

•Four authors from Australia + United States



Goal

Slide courtesy Tein McDonald

The 
standards are 
applicable in 
all types of 
ecosystems 

and across all 
sectors



Main Questions

Slide courtesy Tein McDonald



Decades of discussion regarding:

• Which target?
• What degree of recovery?
• Direct or indirect activity?

Camp 1:

‘Inclusive at all costs’

Concerned the movement 
will lose relevance if all 
related efforts are not 
encouraged

Camp 2:

‘Raise the bar at all costs’  

Concerned full inclusion will 
devalue the term “ecological 
restoration”



Dual needs for Ecological Restoration
“…global society must secure a net gain in the extent and 
functioning of native ecosystems by investing not only in 
environmental protection, but also in environmental repair 
including ecological restoration.”

We must deliver BOTH 
• Biodiversity Conservation
• Ecosystem Services



Why Now?



Global Initiatives & Targets
2016

•Reducing emissions from deforestation and forest degradation 
(REDD+, UNFCCC)

•UN Convention on Biological Diversity Aichi Biodiversity 
Targets/post-2020 Targets

•UN Convention to Combat Desertification, Land Degradation 
Neutrality (LDN) program 

•Bonn Challenge/New York Declaration on Forests, expansion of 
Forest Landscape Restoration (FLR) concept

•UN 2030 Sustainable Development Goals

2019

•Intergovernmental Science-Policy Platform on Biodiversity and 
Ecosystem Services (IPBES)

•UN Decade on Ecosystem Restoration from 2021-2030



CBD STAPER – 4 GROUPS, 24 
STEPS



Collaborations
CBD STAPER Companion



FLR Tools and Partnerships

World Resources Institute, IUCN, 
University of Maryland, 2009



“There has never been a better 
time to invest in land restoration.”

“Restoring degraded land has the 
potential to become big business.”

“Some entrepreneurs are betting 
that a huge new business 
opportunity for natural carbon 
capture and sequestration will 
emerge as more governments 
charge a fee for emissions that 
drive climate change.” 

2018



1st Edition Standards Launch 
December 2016

George Gann (IRC, SER) 

Tein McDonald (Society for 
Ecological Restoration 
Australasia, Australia)



Standards Review 
After publication of the Standards, SER underwent nearly 
three years of extensive internal and external review, 
including, e.g., listening sessions, web surveys, knowledge 
cafés, and published critiques and responses. Four key 
topics were identified for improvement in the 2nd Edition: 
 strengthen the discussion of cultural-social elements including 

traditional cultural ecosystems
 clarify and expand the text related to restoration targets so 

that readers better understand the need to allow for temporal 
change
 improve the restorative continuum with respect to the 

ecosystem-landscape nexus
 consider provenance issues for seeds and other propagules 



2. Launch and Introduction of 
2nd Edition



www.ser.org/Standards

Launched at SER2019 in 
South Africa, simultaneously 
in Restoration Ecology and 
by SER.

http://www.ser.org/Standards


16 authors
7 countries

5 continents

Core writing team of 
George Gann, Tein 

McDonald, and 
Bethanie Walder

Jim Hallet steered 
publication in RE in 
coordination with 

Valter Amaral

George D. Gann, Tein McDonald, Bethanie Walder, James Aronson, Cara R. Nelson, Justin Jonson, 
James G. Hallett, Cristina Eisenberg, Manuel R. Guariguata, Junguo Liu, Fangyuan Hua, Cristian 
Echeverría, Emily Gonzales, Nancy Shaw, Kris Decleer, and Kingsley W. Dixon



International Principles and Standards for 
the Practice of Ecological Restoration. 
Second Edition

•Introduction

•Eight Principles that underpin ecological restoration

•Standards of Practice for planning and implementing 
ecological restoration projects

•Leading practices

•Glossary

•Appendices
• Selection of seeds and other propagules for restoration
• Project evaluation templates



Section 1: Introduction
•Ecological restoration as a means of conserving biodiversity 
and improving human wellbeing and its role in broader 
global initiatives

•Need for principles and standards

•Background (approach)

•What’s new in this edition

•Key definitions and terms

•Underpinning assumptions



Key Updates in 2nd Edition
•Title modified; Principles and Key Concepts are merged into a 
single section of “Eight Principles that Underpin Ecological 
Restoration” 

•The principles are organized to highlight social-economic and 
cultural components, including a new “Social Benefits Wheel”

•Scaling-up ecological restoration and the relationship between 
ecological restoration and allied activities are expanded in the 
principles

•Key topics related to reference models and restoration 
approaches are in a new Section IV on Leading Practices, 
including content on:
• Developing the reference model
• Identifying appropriate ecological restoration approaches
• The role of ecological restoration in global restoration initiatives

•Sourcing of seeds and other propagules are included as an 
appendix



Key Definitions and Terms
•Ecological restoration (ER) is the process of assisting the 
recovery of an ecosystem that has been degraded, damaged or 
destroyed. (originally published in SER Primer in 2002)

•Ecological restoration is commonly used to describe both the 
process and the outcome sought for an ecosystem, but the 
Standards reserve the term restoration for the activity 
undertaken and recovery for the outcome sought or achieved.

•The Standards define ecological restoration as any activity
with the goal of achieving substantial ecosystem recovery 
relative to an appropriate reference model, regardless of the 
time required to achieve recovery.

•Other key definitions include full recovery, partial recovery, 
key ecosystem attributes.



Underpinning Assumptions

e.g., “…while compensation may be mandated as a result of 
ecosystem loss or degradation, the potential for ecological 
restoration should never be invoked as a justification for 
destroying or damaging existing native ecosystems or for 
unsustainable use.”



3. Eight Principles



Section 2: Eight Principles that 
Underpin Ecological Restoration



Principle 1
Ecological restoration engages stakeholders

Social Benefits Wheel





Building a Coalition for Restoring the Gold Coast

Official Collaboration
Atlantic Community High School
Boca Raton Community High School
City of Boynton Beach
City of Delray Beach
Fairchild Tropical Botanic Garden
Keep Palm Beach County Beautiful
Gulf Stream School
Milagro Center
Ocean Ridge Garden Club
Sea Turtle Adventures
And more

Funding Committed
Impact 100 Palm Beach County
New York Life Community Impact Grant
City of Boca Raton
Beach Property Owners’ Association 
Town of Ocean Ridge
New York Life Foundation (Green Delray)
Erin L. Deady Law (Green Delray)
Surfrider Foundation, Palm Beach County
Individual Donors



Principle 2
Ecological restoration draws on many 
types of knowledge

The practice of ecological restoration requires a 
high degree of ecological knowledge that can be 
drawn from practitioner experience, Traditional 
Ecological Knowledge, Local Ecological Knowledge, 
and scientific discovery. 



Recognition of Local Knowledge is Crucial 

Rob Barron, November 2019



Principle 3
Ecological restoration practice is informed 
by native reference ecosystems, while 
considering environmental change

Reference ecosystem – a native ecosystem able to act 
as a model for ecological restoration (as distinct from 
a reference site). A reference ecosystem usually 
represents a nondegraded version of the ecosystem—
adjusted to accommodate changed or predicted 
environmental conditions. Can include traditional 
cultural ecosystems.



Key Ecosystem Attributes



Climate Change and
Insurmountable Environmental Change



Wastewater Treatment Area at Green Cay Wetland, 
Palm Beach County, Florida



Principle 4

Ecological restoration supports ecosystem 
recovery processes
All restoration interventions are designed to assist 
natural processes of recovery that ultimately are carried 
out by the effects of time on physical processes and the 
responses and interactions of the biota as they go 
through their life cycles. 



National Key Deer Refuge, Big Pine Key, Florida

Area without restoration

Area burned, April 
2018, following 1-year 
restoration activities



Principle 5
Ecological restoration is assessed against clear 
goals and objectives using measurable 
indicators

Both ecological and social attributes of the project 
should be included in the planning phase. Indicators
can then be used to monitor progress over time, 
applying adaptive management approaches. Resources
for appropriate monitoring must to be allocated during 
the planning phase.



Uncoupling the reference 
ecosystem from the target

The reference model should describe the native ecosystem 
as if full recovery were the target.

In projects in which full recovery is possible and desirable, 
the ecological target will align with the reference model. 

In projects aiming for partial recovery, the target and 
reference model will not fully align. For example, the target 
ecosystem may lack some species or include non-native 
surrogates, or the ecological targets may be modified to 
meet social targets. 



Delray Beach, Florida



Principle 6
Ecological restoration seeks the highest level 
of recovery possible

Ecological restoration aims for the highest practicable level 
of recovery appropriate to the circumstances. Recovery can 
be assessed using the “5-Star Recovery Scale” and the 
“Ecological Recovery Wheel”



Principle 6

5-Star Scale
(examples from 

3 of 6 key 
attributes)



Principle 6
Ecological Recovery Wheel



Principle 6

Before

After 10 yrs

Construction: Riverina LLS

Case Study: New South Wales, Australia

Slide courtesy Tein McDonald



Principle 6

Fioratti, Marco. 2017. Powering the Recovery Wheel: The development of a framework of quantitative tools to assess the 
ecological response of a river to restoration. MSc Thesis. Cranfield University. 

Calibrating the recovery wheel



Principle 6
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Calibrating the recovery wheel

MERCES: Marine Ecosystem Restoration in Changing European Seas.



Principle 7
Ecological restoration gains cumulative value 
when applied at large scales
Some ecosystem processes (such as gene flow, 
colonization, predation and ecological disturbances) 
function at larger scales (larger aquatic environment, 
landscape, watershed, etc.), as do degradation processes. 
Some species may have large minimum habitat areas (or 
greater trophic complexity) than is provided by small scale 
projects unless these are linked within a larger program or 
to protected areas. 

Substantially increasing the scale of carbon sequestration
through extensive additional plants and animal biomass 
(including biomass in soils) is also urgently needed. 

Thus, ecological restoration needs to be at scales (these 
may be at the hundreds to the thousands, to millions of 
hectares) that provide needed environmental and 
ecological benefits.



Principle 8
Ecological restoration is part of a continuum 
of restorative activities
Ecological restoration is one part of a range or family 
of restorative activities that can be conceived as 
occurring along a continuum. The concept of a
restorative continuum ensures a holistic approach to 
repairing the world’s ecosystems. 

Restorative activities reduce degradation or improve 
conditions for the partial or full recovery of 
ecosystems. 

All activities that are restorative, no matter the scale, 
are important and are valued.



Principle 8



4. Additional Tools



Section 3: Standards of Practice 
for Planning & Implementation

I. Planning and Design

II. Implementation

III. Monitoring, documentation, evaluation, and reporting

IV. Post-implementation maintenance



Section 4: Leading Practices

•Developing the reference model

•Identifying appropriate ecological restoration approaches

•The role of ecological restoration in global restoration 
initiatives



Developing the reference 
model

The reference model should account for multiple 
ecosystem attributes and their variation within the target 
ecosystem, as well as overall ecosystem complexity and 
dynamics (i.e., changes over time).

Best practices include:

•Utilizing a broad set of ecosystem attributes

•Recognizing complexity

•Incorporating change 

•Using multiple reference sites

•Using multiple reference models when appropriate



Three approaches may be used singly or in 
combination if appropriate. All of them utilize natural 
recovery processes and require ongoing adaptive 
management until recovery is attained.

•Natural (or spontaneous) regeneration 

•Assisted regeneration

•Reconstruction

Identifying Appropriate Ecological 
Restoration Approaches



The Role of Ecological Restoration 
in Global Initiatives

•Ecological restoration plays a critical role in a host of global 
restoration initiatives

•Ecological restoration is being scaled up

•Large scale initiatives often utilize landscape restoration 
approaches, including:
• Landscape restoration
• Forest landscape restoration
• Ecological restoration

•For ecological restoration to be included in landscape 
restoration the restoration targets and goals must meet 
human needs (though they are not limited to meeting human 
needs)

•When delivered at the landscape level, integrated approaches 
that incorporate multiple types of restorative activities along 
the continuum are most likely to be successful



Glossary and Appendices

•Section 5: Glossary

•Appendix 1: Selection of seeds and other propagules for 
restoration

•Appendix 2: Blank social benefits and ecological recovery 
wheel templates

•Supplement 1 (online): Generic principles that underpin 
ecological restoration and allied activities



Selecting Seeds & Other 
Propagules

•Genetic considerations for sourcing seeds and other 
propagules
• the degree of local adaptation varies by species, population, 

and habitat

•Climate change and propagule sourcing
• Addressing changes in the climate “envelope” or “niche”

•Tools and future directions

•Restoring connectivity and facilitating species migration

•Includes considerations for animals



Provenancing strategies for 
revegetation (reprinted from 
Prober et al. 2015). The star 
indicates the site to be 
revegetated and the circles 
represent native populations 
used as germplasm sources. 
The circle size indicates the 
relative quantities of 
germplasm included from 
each population at the 
revegetation site. 

These strategies can also be 
applied to animals and soil 
biota.

 
 



Appendix 2

WWW.SER.ORG/STANDARDS



Available in Chinese
More Languages Coming Soon

Catalan
French
Korean 
Malay
Mongolian
Portuguese
Spanish
Ukrainian 



THANK YOU
GANN@REGIONALCONSERVATION.ORG

mailto:Bethanie@ser.org
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