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Paradigm Shift



Project goal:

• Understanding how people conduct or 

support restoration is crucial to engaging 

in discussions that move our field forward 

in the face of changing environments. 

• Identify areas of agreement and 

disagreement



Survey Methods

• Survey conducted on-line mid-December 2009 through 
February 2010

• 1,112 survey respondents

• Through professional society email lists and newsletters:
– Ecological Society of America

– Society for Ecological Restoration

– The Wildlife Society

– Plant Conservation Alliance

– Australia Greening

– Government Agencies (BLM, USFS)

• Answer options random-ordered where possible

• Uncertainty <3%



Survey Population

Do you consider your work (professional or volunteer) to 

be associated with or contribut ing toward habitat  or 

species restorat ion in any way?

yes

no

uncertain
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Survey Population
Roles in restoration

0% 10% 20% 30% 40% 50% 60% 70%

Seed or plant production in cultivation

Developing or implementing restoration

policy

Seed or plant collection from the wild

Conducting research to support

restoration

Education and outreach 

Implementing restoration

Restoration design or planning

Monitoring restoration sites and

outcomes

frequency



Survey Population

• Most respondents from USA (86%)

– Australia (6%)

– Canada (3%)

– 30 other countries!

• Within USA, all states represented.

Top states:

– Oregon (17%)

– California (9%)

– Washington (6%)

– New York (4%)

– Montana (4%)



Feedback

• “Poor survey design…”

• “Best survey I have ever taken”

• “Good questions. Hard ones.”

• “Surveys of this kind are very difficult to 

design, perhaps impossible. Given the 

odds, you've done pretty well…”



Restoration Process



Restoration Process
Objectives

Please rank these restorat ion object ives in terms of 

their relat ive importance to you.
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Please rank your level of  concern about the following issues in 

the product ion process: 

0 1 2 3 4 5

outbreeding depression

unintended hybridization

domestication selection (selection for

captive conditions)

inbreeding depression

loss of genetic diversity

Ra nk (incre a s ing  co nce rn)

Restoration Process
Production concerns



When obtaining organisms for use in restorat ion, which 

do you most prefer (select one):

0% 10% 20% 30% 40% 50% 60%

least expensive native organisms

organisms from introduced species

native organisms from the closest source

native organisms from a similar habitat, not

necessarily the closest

general purpose native selections or types

bred for fitness or performance

no opinion

Restoration Process
Sources of Organisms



During restorat ion, which do you prefer, in general 

(select one):

10%

71%

19%

single population source for

each species

mix of population sources for

each species

no opinion

Restoration Process
Sources of Organisms (SOMS Debate)



The greatest limitat ion(s) I  face to acquiring organisms 

(e.g., seeds or animals) for restorat ion projects is 

(select all that apply):

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0%

not available

too expensive

lack of

political/institutional

support

permits too difficult

to obtain

none -- I am not

limited

no opinion

Other
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Restoration Process
Moving Organisms: How does your concern 

with moving species change with distance?

100 km = 62 mi



Restoration and Climate Change



Restoration and Climate Change

Are you convinced that global climate change is 

underway?

3% 8%

89%

no

I'm still evaluating

the issue

yes



Are you more or less convinced about climate change 

than you were 5-10 years ago?

59%

4%

37%
More convinced

Less convinced

About the same

Restoration and Climate Change

65% believe that restoration 

can help reduce climate 

change directly



Restoration and Climate Change

Should habitat restorationists plan for climate 

change and modify their practices to anticipate 

it?

yes

no

no opinion



Restoration and Climate Change
Matching goals to historic conditions
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Rate each of the following restoration strategies based 

on manipulating species or communities

0 1 2 3 4 5

Increase local population sizes 

Manage for high species diversity

Establish connectivity among habitat

patches

Design potentially novel

assemblages of species

Breed species to make them

adaptable to climate change

Rating (higher = better)

Restoration and Climate Change
Restoration strategies



Moving Species in Response to 

Climate Change
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Moving Species in Response to 

Climate Change
Ranking strategies for moving species



If sp e c ie s  a re  d e lib e ra te ly  mo ve d  in re sp o nse  to  c lima te  cha ng e , 

sho uld  re sto ra tio ns mo ve  sp e c ie s  (p ick  o ne ):

0% 5% 10% 15% 20% 25% 30% 35%

individually

as whole communities (in their current

associations)

as known co-adapted groups (such as plant

and pollinator)

any of the above, depending on costs

no opinion

Moving Species in Response to 

Climate Change

Ranking strategies for moving species



Moving Species in Response to 

Climate Change

yes

11%

yes, but only 

under threat of 

extinction

31%

maybe

30%

probably not

15%

no

11%

no opinion

2%

Given what you know about climate change and 

what is forecasted for different parts of the world, 

would you support moving species beyond their 

historic range?



Which of these terms proposed in the scientific 

literature for moving species in response to climate 

change do you prefer?

0% 5% 10% 15% 20% 25% 30% 35%

Assisted migration

Managed relocation

Assisted colonization

none

no opinion

Moving Species in Response to 

Climate Change
Terminology



Are you concerned that if species are intentionally 

moved in response to climate change that they may 

become invasive in a new area?

very concerned

somewhat

concerned

not concerned

no opinion

Moving Species in Response to 

Climate Change
Concerns for creating new invaders



Mueller and Hellman, 2010, Conservation Biology

Invasive species by taxonomic group



• If a species migrates beyond its current range as 
climates change but without human assistance, 
would you consider that species native to the new 
area?
– Yes = 66%, No = 21%, ? = 13%

• On a scale of 1-5, how comfortable are you moving 
species from your geographic area to another?
– 3.6

• On a scale of 1-5, how comfortable are you moving 
species from another geographic area to yours?
– 3.8

Moving Species in Response to 

Climate Change
Miscellaneous movement thoughts



Summary

• Restoration process:

– Use source material that is either from the 

closest source or most similar habitat

– Use source materials from a mix of 

populations

– Greatest limits to obtaining organisms is 

availability and cost

– Caution about moving materials distances 

>500 km



Summary

• Responding to Climate change:

– Strong agreement that climate change is 

underway

– General agreement that restoration may be 

able to help and that our practices should be 

modified in response.

– Trend towards relaxing historic condition as 

goal for restoration

– Acceptance of standard conservation 

recommendations 

– Caution about novel approaches



Summary

• Moving Species in Response to Climate 

change:

– Widespread concern that moved species may 

become invasive 

– Can’t agree on terminology, but top pick was 

“Managed Relocation” (favored by animal 

biologists)

– No clear choice for how to move species 

(individually or in groups)

– Diversity of opinions about what direction and 

how far to move species



The paradigm is shifting, but to 

what?

What do YOU think?


