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* » ¢ Guiding questions ® ¢ °

eWhat's up with the research-implementation gap?

eHow can pocket science inspire collaborators to jump
the divide?

Gee, I don't
know. I'm
stumped/

at outcomes are possible
when people learn together?

eCan managers base decisions
on pocket science discoveries?

e\What are your thoughts and
experiences?




Research-implementation gap: Consequences

Much of modern conservation relies on “anecdotes
and myths” (Sutherland et al. 2004)

Table 1. Sources of information used by practitioners in
Broadland, UK

Source of information Number

Common sense
Personal experience
Speaking to

Secondary publications
Primary scientific literature

Pullin et al. (2004)

Sutherland et al. (2004) Table 1

Percentage of management plans in which proposed actions were
justified by reference to the listed information sources

Primary scientific literature
Secondary reviews of literature

Accounts of traditional management 71




Research-implementation gap: Consequences

General misunderstanding of science

Criticism of R&D: "FS R&D places greater emphasis on peer-
reviewed journals as a means of science delivery than on other
types of science delivery efforts, such as workshops, that are
often more useful to end users” (GAO 2010)

IF TV SCIENCE WAS MORE LIKE REAL SCIENCE

SERIAL KILLERS WOULD WAVE
PLENTY OF TIME TO GET AWAY.
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Causes: Mistrust / misunderstanding between

managers and scientists

Managers’ views of scientists:
* Science is an inward-looking, self-
serving culture

* Scientists are arrogant

III

* Scientists seldom addressed “rea
problems

* Scientists have little regard for
application contexts

e Scientists do not communicate
effectively to non-scientists

e Scientists are unable to contribute
to value-based debate

I'm a scientist.

This is my
smiley face.




Causes: Mistrust / misunderstanding between

managers and scientists

Scientists’ views of managers:

Management culture rewards
organizational / individual interest
above ecosystem interests

Managers have a poor
understanding of science

Managers do not articulate their
needs effectively, and often do not
know what they want

Managers are caught up in day-to-
day operations and spend little time
in intellectual reflection

Managers do not appreciate
ecosystem complexity

© OriginalArtist
Reproduc’uon rights obtamable
www. CartoonStock.com €A%

Roux et al. (2006)



Causes: Infrequent interactions among

scientists and managers

Mean rating (+/- 95% Cl)
1.00 1.50 2.00 2,50 3.00 3.50

0.00 0.50

Internet searches

Coworkers

Technical reports

Scientific journal articles

Training courses

Research briefs / fact sheets / brochures
Newsletters

Workshops

B Sig. > overall ave.

Conference proceedings =
. . [ Same as overall ave.
Professional conferences [
Webinars / teleconferences = 0 Sig. < overall ave.
Communicating with scientists | =
Field tours / demonstration sites =
Videos =
Focused technical meetings =

Vita Wright (unpublished data)



Causes: Infrequent interactions among

scientists and managers

W Fuel specialists FMOs
B Fire Ecologists / Monitors M Foresters

45% N.R. Specialists

40% - Ops (Prof. & Tech.)

50%

35% -
30%
25%0 -
20% -
15%0

10% -

0%

Fuels Fire effects
Vita Wright (unpublished data)



Causes: Lack of relevant research

Research rarely relevant to managers and policymakers (razey et al. 2005)

Relevance Percentage of papers
High relevance to managers 37%
High relevance to policy-makers 20%
Most relevant (testing / reviewing 13%

conservation actions)

"Very little evidence is collected on the consequences of current
practices so that future decisions can be based upon the experience
of what does or does not work” (sutherland et al 2004)



Causes: Lack of time / resources

Managers Researchers
Pressure to “do” Pressure to publish
Fast past of decision-making Slow pace of research / publication
No time to read peer-reviewed No time to work in the field with
journals managers
Lack of experience with scientific Lack of experience with
method collaborative learning

Limited training in framing research  Limited training in science
questions communication

Fazey et al. (2005); Roux et al. (2006); Knight et al. (2008)

Top 3 limitations to applying science to management (vita wright, unpublished researchy:
1. Lack of time to find and use research

2. Lack of communication between scientists and managers

3. Lack of funding to implement research findings



Causes: Philosophical debate

Scientific credibility is threatened by engagement with
managers / politicians

* Scientists “should inform the public about issues while avoiding direct
involvement in policy development and the political considerations
this necessarily entails” (Ruggiero 2010)

* Deteriorates the ability of science to inform decision-making (Scott et al.
2007)

Imperative for scientists to engage

* Conservation biology and other environmental fields demand
advocacy in order to make a global difference (whitten et al. 2001)

* Need to recognize the “social nature of scientific knowledge” Barry and
Oelschlaeger 1996)



Causes: Philosophical debate

Policy

Advocacy e

e Stipulating preferred e Using language and words ¢ Conducting research on
policy decisions in ways that can be policy-relevant issues
interpreted differently by
different groups or
stakeholders

e Supporting a class of
policies based on general
beliefs or values

e Publishing results in
scientific journals

o Publishing results in non-

e Failing to acknowledge the :
Xy 5 technical outlets

e Conducting normative N . ‘
2 full range of potential

science

consequences of scientific ¢ Bringing relevant science
o Lobbying for specific uncertainty on to the attention of
policies or management interpretation of research managers and policy
outcomes 2 makers
e Shanng research results
e Framing research with one or a limited range ¢ Providing results of
questions or choosing of special-interest groups research to all
study areas such that the stakeholders and the

e Providing advice to one
stakeholder about a
controversial 1ssue e Supporting use of the

best available science in
decision making

outcome will support
preferred policies

public

o  Testifying before
congressional
committees

e Giving interviews to the
press about research
results

¢ Discussing conservation
science on radio or
television shows Scott et al. (2007)



Causes: It’s hard and [ don’t wanna

Identify 30-70 crop trees per acre with
particular value for timber and wildlife.

Release crop trees from competing
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Connecting the lab and the field

Research Cycle Management Cycle

Hypothesis
Test e Adapt
Understanding
Research Resulis
questions Management
Results strategies

Knowledge
Base

Publish Implement
Capture

_>I Collaborative Learning D

Bosch et al. (2003)

Communities, policy makers

Model 1: No interaction

Social / ecological researchers
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between researchers and
stakeholders

Model 2: Research has the
answer to the problem and
delivers it when it is ready

Model 3: Initial consultation
between researchers and
communities/ policy makers,
but no follow up

Model 4: Communities, policy
makers and researchers
consult initially and results
are brought back

Model 5: Continual engagement
among communities, policy
makers, NGOs, and researchers

Reid et al. (2009)



Connecting the lab and the field

Implementation

User
Feedback

Delivery @
Technology .
» Development /<

Involve the user THROUGHOUT the process




Enter Pocket Science!

e Pocket science doesn’t take a rocket scientist!

e Using simple and smart observations to learn from
management activities

e Also known as citizen science, participatory learning,
collaborative learning, etc.
S 3 IUAL (i *'




"Pocket Science” can
provide a link between
general knowledge
("book learning”) and
case-specific
implementation

"Pocket science won't get
you to the moon, but it can
keep you from making the
same old mistakes.”




Enter Pocket Science!

Bona fide pocket scientists use the following
tips to help them L.E.A.R.N.

el et management questions guide your
methods.

*Engage partners in collecting data, interpreting
results, and discussing implications.

¢ Always take photos and GPS waypoints of your
plots.

'Repeat measurements over time using
consistent methods.

*Never treat an entire unit the same. Always
leave a portion untreated (i.e., a control plot).

___________________________________________________



Enter Pocket Science!

What are pitfalls to avoid?

.Losing control! Untreated and representative control plots are crucial for
assessing the impacts of management activities.

.Forgetting about it. What good is a photo point if you never revisit the
location? Dedicate at least one day a year to pocket science.

.Doing it all yourself. Engage volunteers, school groups, etc.

-Making it too complicated. Pocket science is about taking simple and smart
observations, not about measuring everything, everywhere, all the time.

Treatment plots Control plots

-
-

Before - Before




- MIRG MANIA




* » » The Uncompahgre Plateau ® * *

~2,300 km? area ranging in
elevation from 1,800 to 3,000 m

0 510 20Km

- Non-forested

- Aspen

- Pinyon-juniper woodland
|:| Ponderosa pine

I Douglas-fir / ponderosa
- Aspen / mixed conifer

B other

- Riparian woodland / shrubland

- Spruce / fir

COLORADO







Legend

Dry mixec-conifer

© Ponderosa

wet mixed-conifer
————- Unpaved roads

D Escalante boundary
77 [ unchesas boundary
D Uncompahgre Plateau

-

Where we.
worked’

1. Historic conditions (1875)

2. Current conditions

3. Post-treatment conditions
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Which of these trees was also
standing in 18757
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* » ¢ Stand density data ® * *

Ponderosa pine

Dry mixed-conifer

Wet mixed-conifer

0 10 20 30 40 50 60
Conifer trees /acre in 1875 (dbh > 6")

Ponderosa pine

Dry mixed-conifer

Wet mixed-conifer

0 50 100 150 200
Conifer trees/ acre in 2012 (dbh > 6")




e * * Building social capital ® * *

Percentage of respondents
0% 20% 40%

60% 80%

Enoy time outdoors

Required by my job

Building relationships

Guide forest restoration on UP
Verify quality of data

Learn more about restoration

Free food at BBQ!

Met my expectations

Developed new understanding
Motivated future participation
Developed higher degree of trust
Improved relationships

Hope data informs restoration

Used appropriate methodology

0.0

N= 14 (of 40)
Stakeholders:
Recreationists,

Universities,

Agencies,
Enviro. Groups,
Retirees, Citizen

Mean response (min, max)
1.0 2.0 3.0 4.0 5.0




* ¢ * Validity of approach ® * ¢
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Interpreting and applying data: UFCs

Undesirable future conditions

,__
e N

~
a—

Turning our thinking upside down to get it right.




Landscape-scale com_miand and control:

nght blend of ages to

the m/ll 2
“Plan to buy/sell wood

on the market

New insect?

Spray, develop new
resistant clone




But forests aren’t tree farms — there are no precise
structures or functions for “success”

Uncertainty is unavoidable for forests —
the future of a forest always remains largely unwritten

(Why would we imagine otherwise?)



A tree-farm vs. forest analogy:
What should her career be?
1960-1980: Command and Control

“You should be an accountant like
your father was”

1980-2000: Desired Future Condition
“You can choose to be a bean counter
in any financial sector you want”

2010-future: Avoiding undesirable
futures

"I hope you're NOT unhealthy,
unhappy, unkind, or poor —the rest
is unforeseeable, and up to you”




“"Wait a minute — aren’t ‘desired
conditions’ and ‘undesired conditions’
pointing to the same thing?”

Desired condition:
“"Choose curtain #2"

Undesirable condition:
"Don’t choose Curtain #1 or #3"

But forest decisions have dozens,
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(hundreds?) of possibilities, about # 11 N

: . An "
dozens (hundreds?) of features: MO

which species, how many trees, what arrangement, what
fire, how often...
and then Nature does something else anyway!



Potential benefits of UFCs

More consensus about undesirable conditions among diverse

stakeholders (and across generations).
Ponderosa

pine

F N

ADOUQ&S %
fir
A2
f § Declining
tree (P
pine or D-
fir)
How do
we avoid
Snag (P .
pine or D- th|S?
fir)




Potential benefits of UFCs

1. More consensus about undesirable conditions among
diverse stakeholders (and across generations).

2. Easier to monitor progress away from a known baseline
than progress towards a shifting future.

No. We might be lost,
but we're definitely at
least 10 miles from
where we were 1
minute ago.

ARE WE
THERE YET?

3. Celebrates the exciting, dynamic nature of landscapes.

4. Allows for more flexible and creative management.



Lessons learned connecting lab to field

* Focus on end-user and involve them in entire process
* Learnin the field together
* Use accessible language and methods—pocket science
* "Teach a man to fish”

* Maintaining credibility of research
* Validate methods for reasonableness
* Remember difference between statistical significance vs. social and
management significance

* Bi-directional learning
* "“I'would remind you and all of your staff who work on these projects to be
eternally curious when somebody challenges a professional assumption or a
conclusion you’ve made. When they challenge it, ask, ‘Tell me why you have
a different view? Help me to understand. Describe more.”” Allen Rowley
(Forest Supervisor, Fish Lake National Forest)



* » ¢ Questions for you * * *

* What misadventures and/or grand successes
have you had with knowledge transfer? What
lessons have you learned?

* What “best practices” have you learned for
pocket science / citizen science?

* How can graduate students balance the need
to kick-start our career with the desire to be
useful outside academia?

* Are there pitfalls / dangers to knowledge
transfer that we need to be aware of?
Advocacy vs. objective outsider?
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