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What’s your overall 
species recovery progress?





Option 1: Number of ESA Reclassifications

• Too coarse – recovery status doesn’t change enough to trigger 
reclassification. 

• Can’t capture incremental but meaningful progress. 

Extinct RecoveredEndangered Threatened



Option 2: Read 5-Year Reviews

• Infeasible across many species
• Not standardized across species



Goldilocks Problem



US Stock Index



Overview of Presentation

• Summarize project goal  

• Summarize results of testing recovery metrics

• Next steps and Q&A



Full Report and Data

http://policyinnovation.org/recoverymetrics



Project Goal and Benefits

• Develop a method that summarizes a species’ recovery status 
in a concise and standardized manner.

• Benefits
• Track trends and patterns in recovery status 

• Demonstrate benefits of recovery funding 



Project Goal and Benefits

• Optimizing funding allocation based on recovery progress

• Enable more flexible ESA regulatory approaches for 
improving species

• Alert system for “endangered” species

EndangeredExtinct



• Criteria for evaluating metrics

• Are metrics clear and easy for FWS to apply?

• Do metrics generate consistent results? 

• Do metrics adequately summarize species recovery 
progress?

• Applied as part of 5-year reviews. Instructions provided. 

Project Goal and Benefits



Recovery Metrics

• Past change in 3Rs (resiliency, redundancy, representation) 
since prior status review 

• Future change in 3Rs

• Current levels of 3Rs

• Change in threats since prior status review

• Status of conservation measures

• Progress of recovery planning efforts

• Confidence level for each



Past and Future Changes in 3Rs



Current Levels of 3Rs



Changes in Threats



Conservation Measures

High



Testing Metrics – 50 ESA Species

• Lead biologist for 49 of 50 species
• 16 biologists from HQ/RO and 1 solicitor
• Every species scored ≥ twice

• Every species scored 1 – 4 times 
• All scorers are taxa experts

• Every species scored 1 – 3 times
• 2 PhD students, 3 undergrads

• Every species scored ≥ once
• 3 scientists (2 PhD, 1 MS)

• Every species scored once



Clear and Easy to Apply?

• FWS lead biologists generally didn’t have difficulty with 
metrics, but encountered some challenges. 

• Most affected by quality of 5-year review.

Time for lead biologists to complete scoring (25)



Consistent Scores?

• Yes, for species with good 5-year reviews. SSAs helped a lot! 

• For statistical analysis, 3R scores converted to numeric scale

Score Numeric equivalent

Decline -1.0

Some decline -0.5

No change 0

Some improvement 0.5

Improvement 1.0

* Same numeric scale used in Malcom JW, Webber WM, Li YW. 2016. A simple, sufficient, and 
consistent method to score the status of threats and demography of imperiled species. PeerJ
2016:e2230. Assumption of interval scale. 



• How often did participants scores differ from FWS lead 
biologists scores?

Difference btw lead biologists and other participants (avg)

Same or ± 0.5  ± 𝟏. 𝟎 ± 𝟏.5 – 2.0 

Past change 83% 14% 3%

Future 
conditions

78% 15% 7%

Mean 80% 15% 5%

Consistent Scores?



• Standard deviation for 49 species (mean) is reasonably 
narrow

Std. 
deviation

Mean 
score

Median
score

Range of 
scores

Past 
conditions

0.38
(0.00 – 0.64)

-0.20 -0.24 -0.91 – 0.37

Future 
conditions

0.43
(0.07 – 0.62)

-0.32 -0.31 -0.93 – 0.21

Mean 0.40 -0.26

Consistent Scores?



• Situations that make scoring difficult

• Data-poor species (Ring pink mussel, HI species)

• Quality and consistency of status reviews: *

• Short-form reviews (Preble’s jumping mouse)

• Information available but not included in status review  

• Status review focuses on threats rather than 3Rs (Barton S. sala)

• Scoring entire species when data focus on individual populations 

or pops have very different statuses (American burying beetle)

• Unusual listings (genus-level listing of Achatinella snails)

* This isn’t necessarily an issue for the accuracy of a lead biologist’s scores; it’s mostly an issue of 
whether the scores match the narrative in a status review.  

Consistent Scores?



• Overall assessment

• For many species, general agreement between 3R scores of lead 

biologists and other participants

• Distribution of 3R scores is reasonable

• Performance could be improved:

• More consistent and comprehensive status reviews  

• Guidance on applying metrics

Consistent Scores?



Confidence Scores

• Very valuable to include – Many participants liked option.

• Several patterns
• Among 3Rs, representation had the most uncertainty 
• Future 3Rs had more uncertainty than past change in 3Rs
• Med-high confidence in most threat scores (augments 3Rs)
• Med-high confidence in most conservation measure scores

• Species with most uncertainty:
• Sonoran Pronghorn (short-form 5YR)
• Preble’s meadow jumping mouse (short-form 5YR)
• Winkler Cactus (limited data species)
• Austin Blind Salamander (cryptic species)
• Barton Springs Salamander (cryptic species)
• Howell’s Spineflower (short-form 5YR)



Confidence Scores

• Many species scored with moderate to high certainty for 3Rs:
• Polar bear (no SSA)
• Akoko (no SSA but really good 5YR)
• Furbish lousewort (SSA)
• American burying beetle (SSA) 
• And many others…



Wrapping Up

• Rigorous testing of draft metrics involving >75 participants 
and 50 species. 

• Received ample quantitative results and qualitative feedback.

• Three criteria for adoption:
• Ease of application – Yes.  
• Consistency of scores – Yes, with adequate 5YRs.
• Comprehensive of scores – Yes.

• Major opportunity to increase usefulness of upcoming 5YRs 
and establish baseline for future recovery tracking.

• Separate opportunity to improve 5YRs and SSAs. 
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