
















EXECUTIVE SUMMARY

Deliverable Number: 3002017671
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Development: Assessing Fatality Reduction Targets Under Broad Uncertainty

PRIMARY AUDIENCE: Environmental managers at electric utilities and wind energy companies

SECONDARY AUDIENCE: Interested researchers and agency staff at organizations interested in wind/wildlife 
interaction management issues

KEY RESEARCH QUESTION

Wind energy development is an important part of the response to climate change, but it is not without 
environmental impacts—including turbine-related fatalities of birds and bats. Hoary bats are the most common 
bat fatality reported at wind farms. Expert elicitation of factors related to population status, combined with 
mathematical modeling, has recently suggested the potential for wind turbine fatalities to substantially elevate
population-level risks for hoary bats. The current study assessed these risks considering anticipated wind 
energy capacity additions through 2050 and sought the level of fatality reduction necessary to minimize 
declines or the risk of extinction.

RESEARCH OVERVIEW

Future hoary bat fatalities and abundance were projected by simulation over a range of initial abundance and 
population growth rates. The risks of decline and extinction were assessed in the absence of wind fatality, 
with wind fatality, and with varying levels of fatality reduction reflecting minimization strategies. The level of 
fatality reduction necessary to manage extinction risk was then compared with existing studies of operational 
curtailment and ultrasonic deterrents to ascertain the potential for existing technologies to meet conservation 
needs.

KEY FINDINGS

Hoary bat population declines of 50% or more were likely without fatality reduction regardless of initial 
abundance. Such declines may have already occurred (Section 5).

Managing extinction risk in the smallest population simulated in the study required nearly 90% fatality 
reduction, while extinction risk was negligible if the hoary bat population was initially greater than about 
5 million (Section 5).

Existing fatality reduction strategies—including curtailment, smart curtailment, and deterrents—may 
be sufficient to manage extinction risk if the hoary bat population is 2 million or more (Section 6).

Population size remains the top research priority, but greater understanding of demography, behavior, 
and sex-specific patterns of fatality would have management relevance.

WHY THIS MATTERS

Although economic and technological considerations will play key roles in the management of bat fatalities at 
wind farms, it is important that management also have a firm biological basis. This study does not deliver a 
single, actionable statement of guidance on fatality reductions but strives to provide context useful in 
prioritizing further research and understanding the potential magnitude of risks.
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HOW TO APPLY RESULTS

This report presents the use of a model to outline the potential for risk and minimization needs by exploring a 
range of parameter space. More specific guidance requires a more precise estimate of hoary bat population 
size. Although a direct assessment of population size is likely not feasible, several avenues are being 
investigated for finding recent trends in abundance. An indirect estimate of population size could be obtained 
from such trend information using the population model developed in this study. 

LEARNING AND ENGAGEMENT OPPORTUNITIES

This report addresses an area of active research with participants from a wide spectrum of 
organizations including the wind energy industry, academia, government researchers, regulators, and 
conservation organizations.

EPRI is available to develop collaborative research projects and to inform electric power industry 
stakeholders.

Additional detail about expert opinions of hoary bat population size and growth can be found in the 
Frick et al. (2017) study referenced in this report.

A summary of current bat/wind interaction research and future priorities can be found in the 2018 Bats 
and Wind Energy Cooperative Workshop Proceedings.

Recent research findings are summarized in the Proceedings of the 2018 NWCC Wind Wildlife 
Research Meeting.

EPRI CONTACT: Christian Newman, Program Manager, cnewman@epri.com

PROGRAMS: Endangered and Protected Species, P195; Environmental Aspects of Wind, P192
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