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ABSTRACT 

Non-native forest insects and pathogens affect trees in a variety of forest and urban settings 
across the U.S. and introductions are likely to continue as global trade and travel expand.   Past 
efforts to assess economic impacts of invasive forest pests have been useful for bringing 
attention to the issue.  These analyses have suffered, however, from issues such as potential 
double counting of costs, lack of attention to non-market losses, and failure to consider 
substitutions for affected commodities.  In addition, because economic data exist for very few 
invasive forest pests, costs can be over-inflated if all non-native species are assumed to be 
damaging or under-inflated if economic costs are assumed to be minimal for all species that have 
not been studied.  A broad, rigorous analysis of costs associated with non-native forest pests 
would provide an economic basis for decisions related to trade policies, regulations and 
allocation of scarce resources to detect, eradicate or manage invasive forest pests.   

The Nature Conservancy organized two Working Groups at the National Center for Ecological 
Analysis and Synthesis in Santa Barbara, California.  Working Group 1, comprised of 12 
scientists with expertise in ecology, economics, entomology or pathology, was asked to address 
the economic impacts of invasive forest pests.  Participants in WG 1 included J.E. Aukema, B. 
Leung, K.F. Kovacs, C. Chivers, K.O. Britton, J. Englin, S.J. Frankel, R.G. Haight, T.P. Holmes, 
A.M. Liebhold, D.G. McCullough and B. Von Holle.   

An exhaustive list of all non-native forest insects and pathogens known to be established in the 
U.S. was developed and a subset of those species that have caused detectable damage was 
identified.  We recorded taxonomic information, year of detection and major host species for 
each organism.  We assigned the insects to feeding guilds, based on the most damaging life 
stage.  Feeding guilds included sap-feeders, foliage-feeders and phoem- / wood-borers.  A few 
insects such as seed- or cone-feeders, root-feeders or gall-makers were assigned to an “other” 
guild.  For each ‘high impact’ species, we also determined the spatial distribution of the 
organism.   

More than 450 non-native insect species that feed on forest trees are established in the U.S. and 
the accumulation rate was relatively constant from 1860 to 2006.  Slightly less than 15% of the 
insect species, along with 16 pathogens, have caused reportable damage.  Sap-feeding insects 



such as scales, aphids, adelgids and leafhoppers comprised 42% of the species on the complete 
list and 32% of the species assigned to the high impact list.  Many of these insects, particularly 
those on the high impact list, are not highly mobile and were likely introduced into the US on 
live plants.  Foliage-feeders made up 33% of the species on the complete list and 42% of species 
on the high impact list.  Borers, a group most likely to be transported in the wood packing 
material associated with shipping, comprised only 16% of species on the complete list but 
accounted for 24% of the high impact species.  There was a dramatic increase in the number of 
non-native phloem- /wood-boring insects since the early 1980’s.  In contrast, new detections of 
foliage-feeders and sap-feeders have either decreased or remained relatively stable since 
approximately 1930.  (Complete results will be available in the December 2010 issue of 
Bioscience - see Aukema et al.).  A map of the spatial distribution of the pests assigned to the 
high impact list clearly demonstrates that damaging, non-native forest pests are notably more 
abundant in the Northeastern U.S. than in other regions of the country.   

Five cost categories were developed for each insect feeding guild by plotting the number of 
insect species in the guild against the economic cost associated with that guild.  Categories 
included expenditures by (1) federal and (2) local governments, and (3) households, (4) 
decreases in property values and (5) losses associated with marketable products (e.g. timber).  
Two points could be defined on the curve reflecting the costs associated with a very damaging 
“poster pest” for each guild and an estimate of the minimum cost associated with a species 
assigned to the subset of damaging insects.  While the shape of each cost curve is unknown, the 
potential shapes of the curves are limited.  We know, for example, that most species in each 
guild have not caused reportable damage, a subset of species cause discernable impacts and a 
few species are highly damaging.  Bayesian averaging can be applied across the potential curves 
and results integrated to estimate costs.  This process was repeated for each feeding guild and 
each of the five cost categories.  These methods enabled us to avoid double counting costs and 
under- or overinflating economic impacts.   

Direct economic costs of the three poster pests were assessed via multi-component analyses that 
included modeling spread, summarization of ash inventories from urban and forested settings, 
analysis of stumpage values, estimation of costs for treating, removing and replacing landscape 
trees, and hedonic analysis of the effects of declining or dead trees on property values.  For 
example, projected spread of emerald ash borer from 2009 through 2010 suggested at least 38 
million landscape ash trees in urban areas in a 25 state area will probably need to be treated with 
insecticide or replaced.  Costs to municipalities will likely exceed $10.5 billion during this time 
frame and if ash trees in exurban areas are included, the number of affected trees and associated 
costs will likely double (see Kovacs et al. 2010. Ecological Economics 69:569-578).   

  



Preliminary results suggest the economic impacts of non-native forest insects exceed previous 
estimates, (based largely on presumed timber losses), by orders of magnitude.  Extent of costs 
reflect the type of damage associated with each guild, the value of affected trees, human 
population density in the area affected by the pests, and the stage and rate of invasion spread.  
Our estimates are likely conservative, given that we did not assess an exhaustive set of cost 
categories nor did we attempt to assess costs associated with ecosystem services that are directly 
or indirectly affected by invasive forest insect.  Phloem- and wood-boring insects were the most 
costly guild in all categories except federal government expenditures.  Several borers kill their 
host trees, including landscape and high value urban trees.  This result is particularly alarming 
given the recent upsurge in new detections of established borer species. 

Costs associated with non-native forest insects were not uniformly allocated among the cost 
categories.  Timber and related market losses comprised a relatively small proportion of the costs 
associated with any of the insect feeding guilds.  Homeowners and municipal governments bear 
the greatest proportion of the costs of non-native forest insects.   

 

 


