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What are ecosystem services?

Fisher et al. (2009) define ecosystem
services as “…the aspects of ecosystems
utilized (actively or passively) to produce
human well-being.”
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Why family forests?



The Family Forest Research Center

• Joint project of the 
USDA Forest Service and 
UMass Amherst

• Mission: “The Family 
Forest Research Center 
studies the behaviors 
and attitudes of the 
people who own forests. 
By investigating the 
social, political, and 
economic dimensions of 
family forest ownership, 
we seek to improve 
forest conservation in 
order to better meet the 
current and future 
needs of forest owners, 
communities, and 
society.”

www.familyforestresearchcenter.org



118 M ha (290 M acres),
35.6% of all forests 

From Butler et al. 2016b



National Woodland Owner Survey 
(NWOS)

• The social science component of the USDA FIA 
program, aimed at understanding the motivations, 
attitudes, and behaviors of private forest 
landowners 

• 5-year cycle; sent out to 8,756 FFOs in 2011-2013
(overall cooperation rate was 52%)

• More on NWOS 2013 methods and results can be 
found in Butler et al. (2016a) and Butler et al. 
(2016b).

• https://www.fia.fs.fed.us/nwos/
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Methods

• Do ownership objectives and/or management plans 
increase the probability of ecosystem services 
being provided?

• Responses from all FFOs owning 1+ acres, n=9621 

• Five provisioning / cultural services
• Commercial wood products, firewood, NTFPs, hunting, 

other recreation

• All beneficiaries (not just landowners) treated 
equally



19-52% of FFOs produce each service



Methods

• GLM (family=“binomial”) testing the extent to 
which the importance of FFOs objectives for a given 
service and whether or not FFOs had management 
plans predicted whether that service was provided 
or not.
• Service provision for commercial wood products, 

firewood, and NTFPs were over the entire length of an 
ownerships tenure.

• Service provision for hunting and recreation were over 
the 5 years prior to the survey.







“Moderate importance”

“Of little importance”



Odds ratio, objective: 1.80 (P<0.0001)

Odds ratio, plan: 2.326(P<0.0001)

Odds ratio, objective*plan: 0.90 (P=0.0542)

n=7718



Odds ratio, objective: 1.85 (P<0.0001)

Odds ratio, plan: NOT SIGNIFICANT

n=7460



Odds ratio, objective: 1.76 (P<0.0001)

Odds ratio, plan: NOT SIGNIFICANT

n=6261



Odds ratio, objective: 1.85 (P<0.0001)

Odds ratio, plan: NOT SIGNIFICANT

n=8187



Odds ratio, objective: 1.55 (P<0.0001)

Odds ratio, plan: NOT SIGNIFICANT

n=7990
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Methods

• GLM (family=“Poisson”) testing the extent to which 
the combined importance of the five service 
objectives (1-25) predicted the number of 
management activities FFOs undertook in the 5 
years prior to the survey.
• Management activities include reduced fire hazard, 

controlled burns, reduced invasive plants, insect control, 
road construction/maintenance, trail 
construction/maintenance, and improved wildlife 
habitat (7).

• These activities are expected to improve the capacity of 
the forest to provide multiple ecosystem services.



Estimate, objective: 0.6 (P<0.0001)

Odds ratio, plan: NOT SIGNIFICANT

n=7112



Conclusions

• Each ecosystem service was provided by 20-50% of 
FFOs. 

• The important of ownership objectives consistently 
predicts service provision (odds ratio ~ 1.8).

• Management plans are associated with a greater 
likelihood of service provision only for commercial 
wood products (logs and chips).

• Ownership objectives, but not management plans, 
predict the number of capacity-building 
management activities undertaken by FFOs.



Conclusions

• Objectives predict provision of ecosystem services 
(AND related management activities) much better 
than having management plans. Why?
• Statistical artifact, i.e. most FFOs do not have plans.

• Management plans as they are currently conceived are a 
very specific tool for facilitating provision of commercial 
wood products (see Caputo 2012).

• Management plans may or may not be useful for 
facilitating provision of other ecosystem services, but 
landowners with non-timber objectives do not believe
that management plans hold any value for them.



Questions?
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