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Abstract: Climate change and invasive species are often treated as important, but independent, issues.

Nevertheless, they have strong connections: changes in climate and societal responses to climate change may

exacerbate the impacts of invasive species, whereas invasive species may affect the magnitude, rate, and

impact of climate change. We argue that the design and implementation of climate-change policy in the

United States should specifically consider the implications for invasive species; conversely, invasive-species

policy should address consequences for climate change. The development of such policies should be based on

(1) characterization of interactions between invasive species and climate change, (2) identification of areas

where climate-change policies could negatively affect invasive-species management, and (3) identification of

areas where policies could benefit from synergies between climate change and invasive-species management.
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Prácticas Actuales y Oportunidades Futuras para las Poĺıticas sobre Cambio Climático y Especies Invasoras

Resumen: El cambio climático y las especies invasoras a menudo son tratados como temas importantes,

pero independientes. Sin embargo, pueden tener conexiones estrechas: los cambios en respuestas climáticas

y sociales al cambio climático pueden exacerbar los impactos de las especies invasoras, mientras que las

especies invasoras pueden afectar la magnitud, tasa e impacto del cambio climático. Argumentamos que el

diseño e implementación de poĺıticas sobre cambio climático en los Estados Unidos debeŕıa considerar las

implicaciones para especies invasoras espećıficamente; por el contrario, las poĺıticas sobre especies invasoras

debeŕıa atender las consecuencias del cambio climático. El desarrollo de tales poĺıticas debeŕıa basarse en

la (1) caracterización de las interacciones entre especies invasoras y cambio climático, (2) identificación de

áreas donde las poĺıticas de cambio climático podŕıan afectar negativamente al manejo de especies invasoras

y (3) identificación de áreas en las que las poĺıticas podŕıan ser beneficiadas por las sinergias entre cambio

climático y el manejo de especies invasoras.

Palabras Clave: adaptación, biocombustible, cambio climático, control de especies invasoras, especies invaso-
ras, hielo marino, mitigación, nutria, poĺıticas de conservación, prevención de la invasión de especies

Introduction

Climate change and invasive species are both impor-
tant and far-reaching environmental issues facing pol-
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icy makers and natural resource managers. These is-
sues are associated with the degradation of resources,
loss of ecosystem services, and increasing management
costs. Although often treated independently, these issues
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intersect. For example, climate change may accelerate or
facilitate the establishment of invasive species; invasive
species have been proposed as biofuels on the basis of
their potential value for reducing greenhouse gas (GHG)
emissions; and management of invasive species could
increase the resilience of ecosystems and potentially
decrease adverse impacts associated with climate change.
We explored these connections and examined the impli-
cations and opportunities for climate and invasive-species
policy.

These issues are particularly timely given the ongo-
ing development of federal climate change policy in the
United States (Larsen 2007). The public, business inter-
ests, elected officials, and the courts have concluded that
climate change poses “actual and imminent” risks to so-
ciety and the environment (e.g., U.S. Supreme Court in
Massachusetts et al. v. U.S. Environmental Protection

Agency et al. 2007). Human activities are driving changes
in global climate that will have significant implications for
society, the economy, and nearly every aspect of natural
resource management and biodiversity (Crowley 2000;
Stott et al. 2000; Hansen et al. 2006). Current evidence
suggests that the Earth is committed to significant change
regardless of short-term policy interventions (Meehl et al.
2005).

Invasive species are a global threat to biological diver-
sity and ecosystem functioning. In the United States, inva-
sive species cause billons of dollars of economic damage
each year (Pimentel et al. 2005) and have a broad range
of ecological impacts (Dukes & Mooney 2004; Lodge
et al. 2006). Federal, state, and local agencies are cur-
rently working under numerous legislative authorizations
to prevent the introduction of new species and control
established invaders. Nevertheless, the most important
invasive-species policies do not explicitly require con-
sideration of the consequences of climate change. More-
over, resource limitations and the day-to-day challenges
associated with invasive-species management rarely al-
low consideration of longer-term issues. It is increasingly
clear that the failure to consider climate change jeopar-
dizes the effectiveness of invasive-species management
and, ultimately, the ability of agencies to meet their statu-
tory responsibilities (Dukes & Mooney 1999).

Climate change has the potential to alter ecological pro-
cess in ways that increase the societal and environmental
impacts of invasive species (Dukes & Mooney 1999; Hell-
mann et al. 2008). Similarly, responses to climate change
have the potential to alter the dynamics of species inva-
sion and the costs and feasibility of management action.

Invasive species are unusually successful at overcom-
ing major geographic barriers to dispersal; surviving and
tolerating environmental conditions where they arrive;
acquiring resources and reproducing where they arrive;
and dispersing from the initial introduction location. Suc-
cess of a species at each of these tasks may be affected by

climate change (Theoharides & Dukes 2007; Hellmann et
al. 2008; Rahel & Olden 2008 [this issue]).

Climate change will offer new opportunities to over-
come historic geographic barriers. Changing conditions
will alter trade patterns in plant and animal species in re-
sponse to new sources of demand. The deliberate trans-
portation of new species will often be accompanied by
unintended introductions, such as species traveling as
contaminants in seeds or soil. In addition, species that
are already present in gardens or other human-maintained
environments, but not invasive in natural settings under
historic conditions, may become invasive as environmen-
tal constraints are relaxed. Once species arrive, climate
change is likely to make it easier for some species to
survive and establish. Climate change may accelerate the
spread of successfully established species by disrupting
native communities and ecosystems (Byers 2002). Hell-
mann et al. (2008) specify 5 consequences for invasive
species under climate change in greater detail.

Society’s responses to climate change may also alter
the cost or effectiveness of invasive-species management.
For example, many parties advocate the use of plants as
feedstock for liquid fuel production, so-called biofuels.
As discussed in the following case study, some species
considered for biofuel production are potentially inva-
sive. Similarly, there is significant interest in the use of
forestry and other management practices to accelerate
carbon sequestration. In many cases there will be a nat-
ural tendency to seek out or select hardy, fast-growing
plant species that, in some cases, will be potentially inva-
sive (de Wit et al. 2001). Efforts to find alternative fuels
or promote sequestration should be evaluated carefully
against the risks of creating serious impacts associated
with species invasion.

Case Studies

We considered interactions between climate change and
invasive species in more detail with a set of case studies:
(1) greenhouse gases, biofuels, and invasive plants: inter-
actions between greenhouse gas mitigation policy and
new sources of invasive plants, (2) coastal protection,
sea-level rise, and nutria (Myocastor coypus): interactions
between shoreline protection and invasive species man-
agement, and (3) Arctic sea ice, transcontinental ship-
ping, and ship-related invasion pathways: implications of
changes in the navigability of ocean water and invasion
opportunities.

Greenhouse Gases, Biofuels, and Invasive Plants

Some important strategies to mitigate climate change
(i.e., reducing the drivers of climate change; Hansen &
Sato 2001)—may create new types and sources of inva-
sive species. This circumstance appears likely with the
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rush to dramatically expand the production and use of
biofuels (Farrell et al. 2006).

Biofuels are liquid hydrocarbons derived from organic
matter, typically agricultural crops, crop residuals, or
other wastes and byproducts. Biofuels can be used di-
rectly or blended with petroleum products to provide
energy. Common biofuels include B20 diesel (a 20% mix
of biodiesel and conventional diesel fuel) and E85 ethanol
(85% ethanol, 15% gasoline). Advocates suggest that bio-
fuels contribute to important societal issues including
energy security, agricultural support, and GHG reduction
(Koonin 2006). Today biofuels supply 2% of transporta-
tion fuels, primarily from ethanol derived from carbohy-
drates such as cane sugar and cornstarch or processing
of plant-derived oils into biodiesel. Nevertheless, current
production efforts are not optimized for energy produc-
tion, and widespread use will require at least an order
of magnitude expansion of existing operations (Hill et al.
2006). One of the key strategies will be development of
dedicated energy crops (Koonin 2006).

The promise of biofuels is supported by ambitious gov-
ernment research programs and substantial investments
of private capital. Nevertheless, there is a risk that ex-
panded biofuel production could encourage the prolif-
eration of new, potentially invasive crops. The desired
characteristics for energy crops closely resemble a check-
list of the common characteristics of invasive plants: C4
photosynthesis, long canopy duration, perennial, highly
resistant to pests and disease, rapid spring growth, par-
tition of nutrients to belowground components in fall,
high water-use efficiency (Raghu et al. 2006). Invasive
species currently under consideration as biofuel sources
include riparian invaders giant reed (Arundo donax) and
reed canary grass (Phalaris arundinacea).

Biofuels provide opportunities to reduce GHG emis-
sions, particularly from mobile sources, and they are
widely recommended in climate-change policy strategies
(e.g., climate-change action plans). Nevertheless, there
are also significant risks associated with large expansions
in the production of energy crops and the selection of po-
tentially invasive cultivars. The current pace of activities
associated with biofuels leaves little time for experimen-
tation and adaptive management. Federal research priori-
ties suggest that the implications of using invasive species
for biofuel production are receiving limited attention in
comparison with large-scale research and development
focused on engineering and agricultural technology. For
example, the U.S. Department of Energy’s 273-page Mul-
tiyear Program Plan for its biomass program does not
contain a single reference to invasive or nonindigenous
species (U.S. DOE 2005).

Coastal Protection, Sea-Level Rise, and Nutria

Management strategies for coastal areas and ecosystems
attract widespread interest and have enormous social and

economic implications. In situations where wetlands, sea-
level rise, and invasive species come together, interac-
tions between climate change and invasive-species man-
agement will play a key role in coastal protection.

Climate scientists predict that global sea level will rise
nearly 1 m between 1990 and 2100 (IPCC 2001a). Al-
though predictions are less certain, scientists also expect
increased sea-surface temperatures to increase the fre-
quency and intensity of storm activity affecting U.S. coasts
(Knutson & Tuleya 2004). These changes are likely to neg-
atively affect coastal ecosystems and communities and
require new policies to minimize the loss of biophysical
and socioeconomic benefits (IPCC 2001b). Maintenance
of natural and human-made barriers against flooding and
permanent inundation of coastal habitats and communi-
ties will be important elements of climate-change adap-
tation. In addition to providing numerous ecosystem ser-
vices, coastal wetlands are an important natural buffer for
terrestrial and freshwater environments against hazards
such as storms (Pilkey & Young 2005). Where wetlands
do not exist or offer insufficient protection, dams, lev-
ees, and other expensive flood-control structures may be
necessary to protect coastal areas.

Nutria (M. coypus) are large, semiaquatic, invasive ro-
dents native to South America. They are ecosystem engi-
neers capable of undermining the efficacy of both natural
coastal wetlands and anthropogenic flood-control struc-
tures (LeBlanc 1994). Specifically, nutria herbivory cat-
alyzes the conversion of marshes to open water by de-
nuding aboveground vegetation and destroying the root
mat in wetlands, creating depressions and swim canals
that permit saltwater intrusion (Evers et al. 1998). These
behaviors destabilize marshes by exposing underlying
sediment to erosive forces such as wave action (Ford
& Grace 1998). Surveys of the U.S. Gulf Coast estimate
that nutria have degraded between 46,000 and 103,000
acres of coastal wetlands since 1998 (LDFW 2006).

Nutria populations can be effectively controlled or
eradicated, and damaged wetlands often recover quickly
following removal (Evers et al. 1998). The Blackwater Na-
tional Wildlife Refuge, for example, has successfully elim-
inated its nutria population and has experienced rapid
marsh growth in areas not exposed to wave activity (Far-
enthold 2004). Effective nutria control and eradication
policies should thus positively influence the functioning
of coastal wetlands and flood-control structures for pro-
tection against climate-induced sea-level rise and storm
activity. Consequently, coastal climate-change adaptation
policies relying on coastal wetlands need to be developed
in tandem with effective strategies for nutria control.

Sea Ice, Shipping, and Ship-Related Invasion Pathways

International trade and travel are the ultimate drivers of
invasive-species introduction (Levine & D’Antonio 2003).
Climate warming will affect the frequency and route of
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movement of planes and ships, especially as sea routes
that are currently closed open up. Ships are responsible
for many introductions of both aquatic and terrestrial
organisms, with aquatic organisms in particular traveling
on the hulls of ships (Drake & Lodge 2007a) and in ballast
tanks (Endresen et al. 2004; Drake & Lodge 2007b). New
shipping routes, including a Northwest Passage, are likely
to be opened by climate change in the coming decades
(Kerr 2002).

Since the 1950s the area of Arctic sea ice has declined
about 8% per decade, a rate much higher than that pre-
dicted by International Panel on Climate Change (IPCC)
models (Stroeve et al. 2007). By 2040 the Arctic Ocean,
now largely closed to ship traffic, could be mostly open
water in summer, with much thinner and perhaps navi-
gable ice cover in winter (Holland et al. 2006). Lower lat-
itudes are also affected: the surface temperature of Lake
Superior, for example, has increased more rapidly than
air temperatures have increased (Austin & Colman 2007),
and the spring opening to shipping of the St. Lawrence
Seaway was the earliest on record in 2007. In addition
to ports not previously connected directly by shipping,
new routes or routes that are useable more of the time
will reduce transit times, with accompanying increases
in the survival of biofouling or ballast-water organisms
(Minchin & Gollasch 2004). Thus, opening of the Arctic
Ocean to shipping and a longer shipping season for exist-
ing northern ports will likely increase introduction rates
of non-native species.

These rapidly changing environmental and shipping
conditions mean that policy responses to ship-mediated
species introductions must be robust under different and
changing conditions. Unfortunately, the current manage-
ment approach to reducing invasions via ballast water—
ballast water exchange (BWE)—is not robust. If a voyage
and the ports that are linked are all in a similar environ-
ment (e.g., cold, temperate marine water), as is often
the case (Drake & Lodge 2004), then organisms in bal-
last tanks are not killed either by BWE during the voyage
or release into the receiving port. In fact, even in situa-
tions best suited to BWE (freshwater ports linked by an
ocean voyage during which BWE occurs), the efficacy
of BWE has been difficult to demonstrate (Costello et al.
2007; Gray et al. 2007). Shipboard water treatment sys-
tems, which are in the research and development stages,
will be more robust under changing environmental con-
ditions (Lloyds Register 2007). Fortunately, they are likely
to be implemented under the International Maritime Or-
ganization’s (IMO) 2004 International Convention for the
Control and Management of Ships’ Ballast Water and Sed-
iments, but widespread adoption of the convention and
its long timeline are not certain. Introductions via hull
fouling remain unregulated by U.S. law and the IMO.

This case study illustrates how climate change may af-
fect human activities in a way that increases the transport
of invasive species to new regions and that for ballast wa-

ter management solutions exist but are not yet adopted
as policy.

Policy Context

Neither climate change nor invasive-species policy ex-
plicitly recognizes the interactions between climate
change and invasive species. We considered some of the
most important elements of climate-change and invasive-
species policy and highlight the implications of interac-
tions between these domains.

Climate-Change Policy

Climate-change policy typically includes assessment, mit-
igation, and adaptation. Each of these policy areas is im-
plemented through a variety of treaties, legislation, regu-
lation, and voluntary standards.

ASSESSMENT

Climate change is global in scope and its study is inter-
disciplinary in nature. It is also associated with an over-
whelming array of scientific information. The volume and
complexity of this information and the far-reaching impli-
cations of potential climate-change policy have created a
central role for science-based assessments.

The U.S. Global Change Research Act of 1990 (GCRA)
requires federal agencies to conduct periodic integrated
scientific assessments to inform policy makers about the
consequences of global change over the next 25–100
years (GCRA, Section 106). The GCRA provided the man-
date for the first national assessment and the ongoing
development of reports called synthesis and assessment
products. Invasive species are considered in both assess-
ments; however, information is scattered across multiple
documents and rarely linked to specific conclusions rel-
evant to the development of public policy. The GCRA
could be used more effectively to bring together policy-
relevant information about the implications of climate
change for invasive species.

MITIGATION

Climate-change mitigation policies seek to reduce the
magnitude or rate of climate change through controls on
the emission of GHGs. The federal government has yet to
adopt comprehensive mitigation policy; however, there
are several relevant international and state-level policies.

The United States is a party to the U.N. Framework
Convention on Climate Change (UNFCCC 1992). When
the U.S. Senate ratified the UNFCCC in 1994, the federal
government agreed to support the UNFCCC’s long-term
objective of avoiding “dangerous anthropogenic inter-
ference with the climate system” and made a binding

Conservation Biology

Volume 22, No. 3, 2008



Pyke et al. 589

commitment to “promote sustainable management, pro-
mote and cooperate in the conservation and enhance-
ment, as appropriate, of sinks and reservoirs of all green-
house gases . . . including biomass, forests, and oceans as
well as other terrestrial, coastal and marine ecosystems.”
Although the UNFCCC does not elaborate on the meaning
of “dangerous” interference, it is possible that climate-
driven invasions could have economic, environmental,
or public-health costs that would meet a reasonable defi-
nition of that phrase. In addition, climate-driven prolifer-
ation of invasive species may threaten efforts to achieve
terrestrial carbon sequestration, such as by intensifying
or accelerating fire cycles and altering the residence time
of carbon sinks (Breshears & Allen 2002).

The absence of a national U.S. climate-change policy
has ultimately encouraged state action, most notably the
California Global Warming Solutions Act of 2006 (AB
32). This policy is particularly important because it is
the first successful domestic effort to mandate econo-
mywide GHG reductions. The implementation of AB 32
in California is enabled by critical supporting policies,
such as the state’s Low Carbon Fuel Standard (LCFS). The
LCFS requires reducing the carbon-intensity of motor fu-
els through measures including the use of biofuels blends.
The LCFS provides immediate benefits for the transporta-
tion sector but does not explicitly require attention to po-
tential invasive species issues associated with expanded
biofuel production. This is an important omission, and
consideration of California’s LCFS as a model for national
policy would benefit explicit consideration of the char-
acteristics of potential biofuel crops.

The northeastern U.S. states have also established a
limited cap-and-trade market for GHGs produced by fos-
sil fuel–fired electrical generation through the Regional
Greenhouse Gas Initiative (RGGI). The initiative allows
electricity producers to offset GHG emissions through
biological sequestration, including afforestation projects,
and anticipates the further development of biological-
offset sequestration technology (RGGI. 2005. Memoran-
dum of understanding. Signed by Connecticut, Delaware,
Maine, New Hampshire, New Jersey, New York, and Ver-
mont, 20 December). The RGGI offers a practical ex-
ample of potential interplays between climate change
and invasive-species policies, requiring that afforestation
projects be “designed to promote the restoration of na-
tive forests by using mainly native species and avoiding
the introduction of invasive nonnative species” (RGGI.
2007. RGGI memorandum as cited above with Model
rule, revised 5 January).

ADAPTATION

Adaptation is the least developed component of current
climate-change policies. Climate-change assessments typ-
ically highlight the importance of preparing for change.
Nevertheless, no existing U.S. legislation provides com-

prehensive support for adaptation. For example, agen-
cies are not required to evaluate or address the impacts
of changing climatic conditions on their actions. This
is problematic because many current ecological restora-
tion, land-use, or civil-engineering practices are based on
historic climatic conditions that are unlikely to be reli-
able guides to future conditions. Adaptive responses to
changing conditions will require plans for monitoring
and provisions for systematic changes in management
practice, such as use of rolling easements in coastal areas
(Titus & Narayanan 1996) or the use of heat- or drought-
resistant species in restoration projects (Noss 2001). A
substantial literature exists to guide adaptation policy, al-
though it is not nearly as comprehensive or quantitative
as support for mitigation policy (e.g., compare parts of
IPCC Working Group II with all of IPCC Working Group
III). Most adaptation studies have been case based, with
few replicated experiments and little economic analysis.
Despite their limitations, existing studies point to numer-
ous opportunities for climate mitigation or adaptation to
be achieved along with numerous environmental benefits
(Wilbanks et al. 2003; Wilbanks 2005). For example, com-
pact land-use policies can reduce GHG emissions while
reducing rates of landscape fragmentation that acceler-
ate the delivery and spread of invasive species (Dale et
al. 2000). Alternatively, it may be possible to use invasive
species deliberately as part of comprehensive resource-
management policies to maintain key ecosystem func-
tions under changing conditions (Hershner & Havens
2008 [this issue]).

Invasive-Species Policy

Federal and state agencies and institutions in the United
States have adopted an array of laws, policies, and regu-
lations to address invasive-species threats. Each of these
laws, policies, and regulations may also create an impor-
tant nexus between climate change, invasive species, and
any existing agency resources and mandates.

Prevention is the most effective and cost-efficient
method for combating invasive species because the envi-
ronmental and economic costs of invasion often far out-
weigh the costs associated with prevention (Simberloff et
al. 1997). Prevention measures are diverse, ranging from
prohibitions on the import, possession, or release of par-
ticular species to education to prevent the inadvertent
introduction of species by the public. Existing laws, such
as the International Plant Protection Convention (IPPC),
require analyses of pest risk (IPPC Art. IV[2]), and leg-
islative proposals, such as the National Aquatic Invasive
Species Act of 2007, mandate invasion-pathway assess-
ments and prescreening of newly introduced species,
including ecological assessments (NAISA, Sections 201–
202). Climate change is likely to undermine the basic
assumptions used in the development and implemen-
tation of these policies (e.g., species ranges, invasion
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pathways). The effective implementation of prevention
polices will require integrating consideration for chang-
ing climatic conditions into established risk-assessment
protocols and procedures. Fortunately, it seems likely
that agencies may be able to do this within their exist-
ing authorities and as direct extensions of their current
competencies.

Climate change may also alter the effectiveness of con-
trol policies (Hellmann et al. 2008 [this issue]). For ex-
ample, changes in temperature, nutrient, or salinity lev-
els may cause biological-control organisms to themselves
become invasive or to become more or less effective.
Policies addressing invasive-species control and manage-
ment measures will need to include provisions for the
consideration of the consequences of climate change on
the effectiveness of control measures. For example, the
U.S. Plant Protection Act ([PPA] 2000) allows the importa-
tion and release of biological-control organisms for pest
control only with Animal Plant and Health Inspection
Service (APHIS) approval (PPA, Section 412[g]), but does
not require APHIS to consider climate-change effects in
its review process. Given the expectation that biocon-
trol efforts represent long-term, potentially irreversible
decisions, it makes sense to evaluate them with respect
to plausible climatic changes anticipated within the next
25–100 years.

The U.S. Estuaries and Clean Waters Act of 2000
(ECWA) provides federal funding for estuary habitat
restoration projects, including for removal of invasive
species and replacement with natives. Although the
ECWA does not explicitly mandate consideration of cli-
mate change, it requires prospective identification of
long-term restoration goals in estuary habitat restoration
and orders the Estuary Habitat Restoration Council to
base its funding decisions in part on scientific merit
(ECWA 2000). These provisions encourage the consid-
eration of climate-driven factors such as the ranges of na-
tive species, salinity levels, and sea-level rise, even in the
absence of explicit statutory language demanding such
consideration. Laws such as the PPA and ECWA illustrate
that consideration of climate change in invasive-species
management would strengthen the quality of agency de-
cision making and the efficacy of prevention, control,
and eradication measures.

Next Steps

The design and implementation of national policy ad-
dressing climate change can and should consider interac-
tions between climate and invasive species. Similarly, im-
plementation of existing and proposed invasive-species
policies should explicitly address climate change and
evaluate the implications of changing conditions. Poli-
cies will be more effective if the following 3 principles are

considered: (1) mitigation of climate change does not ex-
acerbate invasive-species problems, (2) management of
invasive species considers changing climatic conditions,
and (3) climate-change adaptation activities contribute to
management of invasive species.

Acting on these recommendations will require a num-
ber of steps, including interagency and stakeholder co-
ordination, support for implementation, support for de-
velopment of new policies, and targeted research and
development. We note the challenges in each of these ar-
eas and provide examples of effective responses to anal-
ogous policy situations.

Federal and state agencies in the United States imple-
ment a variety of isolated and uncoordinated research,
planning, monitoring, communication, and management
efforts for climate change and invasive species. Coor-
dination efforts within each area are often criticized as
incomplete and inadequate (Lodge et al. 2006; Lee et al.
2008 [this issue]). Coordination activities may be more ef-
fective if they can provide substantial roles for academics
and nongovernmental organizations. These groups can
bring new perspectives and enthusiasm to coordination
processes. For example, the Partners in Flight program
has successfully brought together federal, state, and lo-
cal government agencies, foundations, conservation or-
ganizations, industry, academics, and private individuals
across North and South America. Partners in Flight has
helped increase protection for landbirds through the for-
mation of regional coordinating bodies, the release of
informative technical reports and publications, and a va-
riety of coordinated education and outreach efforts.

We have described the current situation in which agen-
cies have yet to acknowledge or address interactions be-
tween climate change and invasive species. In many cases
government agencies have an existing mandate and re-
sources; however, they appear to lack leadership. The
heads of federal agencies could create, convene, or em-
power an individual or entity to identify opportunities
associated with existing policies and regulations. There
are numerous precedents for such issue-oriented, cross-
cutting inquiries, such as the Clinton administration’s Na-
tional Partnership for Reinventing Government (so-called
Hammer Awards).

Development of climate-change mitigation legislation
provides an exceptional opportunity to consider interac-
tions between climate change and invasive species. For
example, legislation on mitigation could require biofuel
suppliers to avoid (or at a minimum disclose) the use of
invasive species. This might be put into practice through
incentives such as the Renewable Energy Systems and
Energy Efficiency Improvements Program (RESEEIP) es-
tablished by the U.S. Farm Security and Rural Investment
Act of 2002. The RESEEIP encourages agricultural pro-
ducers to purchase renewable energy and increase en-
ergy efficiency by providing grants and loan guarantees
for these purposes. A similar system of incentives could
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be used to encourage the use of noninvasive species in
carbon sequestration and biofuel production. To be ef-
fective, such domestic efforts need to be complemented
with actions to achieve similar practices from interna-
tional biofuel producers.

Scientific and economic research on interactions be-
tween climate change and invasive species and the re-
sulting impacts to ecosystems and their services is in
short supply. This deficiency requires leadership from
the academic and research community to clearly articu-
late goals and priorities and response from federal spon-
sors in the form of new funding opportunities. First steps
might resemble the effort undertaken by the Convention
on Biodiversity’s Subsidiary Body on Scientific, Technical,
and Technological Advice with respect to biodiversity
and climate-change interactions. Recognizing the inter-
section between climate-change effects and biodiversity
loss, the group established a committee of technical ex-
perts to assess the linkages between biodiversity and cli-
mate change. The group’s report highlights opportunities
for mitigating climate change and for adapting to climate
change while enhancing the conservation of biodiversity
(SBSTTA 2003).

Managers and policy makers can and should take im-
mediate action to consider connections between climate
change and invasive species. Failure to address connec-
tions between these issues is likely to compound their
impact. Fortunately, these interrelated policy domains
offer many opportunities for effective coordination with
great potential for immediate and substantial benefits on
the ground.
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