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Abstract

By some accounts, invasive species pose the second greatest threat to global biodi-

versity after habitat destruction. In addition to their ecological impacts, invasive spe-

cies cause a wide range of economic and social damages. In recent years, scholars and

policy officials have called for recalibration of U.S. invasive species policy, with some

advocating a tightly integrated policy regime addressing a broad spectrum of activity,

including predictive assessment of invasion pathways, prevention of introduction and

spread, control of established populations, eradication of selected populations, and

establishment of high‐level coordination bodies. In this paper, I draw upon the policy

integration literature and apply a regime construct to review the proposition that the

existing mix of U.S. invasive species policies can and should be more tightly inte-

grated. By way of conclusion, I suggest that the current policy mix is not exhausted

and recommend a program evaluation process framed to characterize and assess fac-

tors and conditions that might influence the comparative effectiveness of strategic

alternatives to integration, such as coping and taming.

KEYWORDS

integrated policy regime, invasive species, policy complex, policy regime
1 | INTRODUCTION

Invasive species are responsible for a wide range of ecological, eco-

nomic, and societal impacts. Biological invasions are estimated to cost

the global economy up to $1.4 trillion annually, representing as much

as 5% of the global GDP (Pimentel, Zuniga, Morrison, 2005). It is esti-

mated that upwards of 50,000 non‐native species have been intro-

duced to the United States, with all 50 states documenting at least

some invasive plants and animals (CRS, 2013). In fiscal year 2015, U.

S. federal agencies invested almost $2.3 billion in the management

of invasive species, a funding level rivaling the entire budget of the

U.S. National Park Service (NISC, 2016). Despite significant expendi-

ture and effort, the prevalence of harmful non‐native species is

increasing in terms of number of infestations, areas affected, and

assessed damage to ecosystems and economic activities (Breithaupt,

2003; Burdyshaw, 2011; Levine & D'Antonio, 2003; Lodge et al.,

2006). By some accounts, invasive species pose the second greatest
nlinelibrary.com/journal/eet
threat to biodiversity after habitat destruction (Wilcove, Rothstein, &

Dubow, 1998). Many scientists and policy makers agree that the inci-

dence and harm from invasive species is likely to increase, perhaps by

as much as 24% by 2025 (Levine & D'Antonio, 2003). In contrast to

most other environmental stress factors, widespread invasions can

become irreversible because technologies do not exist to selectively

eradicate well‐established species (Knapp, 1996; Lodge et al., 2006).

Moreover, as global climate patterns shift, the distribution of species

will also change, as will the susceptibility of particular habitats to

impacts of new species introductions (IPCC, 2014; Robbins, 2008).

A variety of commenters and stakeholders—including federal and

state policy officials—have concluded that the current mix of invasive

species law fails to address essential aspects of policy and administra-

tion and thus requires an integrated framework. Suggested mecha-

nisms for increased integration of the invasive species issue complex

include institutional realignments, enactment of comprehensive—or

“core”—legislation, replacement of the current regulatory framework
© 2019 John Wiley & Sons, Ltd and ERP Environment 1
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with a civil liability or negligence‐based regime, and implementation of

an overarching science‐driven decision processes (Cockburn, 2015;

Lodge et al., 2006; Lodge & Shrader‐Frechette, 2003; McCubbins,

Endres, Quinn, & Barney, 2013; Miller, 2005; Quinn, Barney,

McCubbins, & Endres, 2013; Simberloff, Parker, & Windle, 2005).

The conservation biology community has been particularly vehement

in its advocacy for improvement within the domain of invasive policy,

urging adoption of a tightly integrated regime addressing a broad

spectrum of issues, including predictive assessment of invasion path-

ways, prevention of introduction and spread, control of established

populations, and, where possible, eradication of selected invasive spe-

cies (Lodge et al., 2006).

Implementation of an “integrated policy regime would require

what Braybrooke and Lindblom have called ‘synoptic’ decision making.

There are good reasons for being skeptical about the feasibility of

such an ideal” (Underdal, 1980, p. 163). In this essay, I question the

viability of efforts to forge an integrated solution to the invasive

species issue cluster. It is not my position that status quo policies

and institutions are adequate and need no improvement; rather, I

question the effort to conflate invasive species issues under a single,

integrated policy construct.
2 | METHODOLOGY

The management of complex, multidimensional issues requires a mix of

policies and policy instruments in order to address multiple—perhaps

conflicting—goals and objectives. In recent years, the configuration

and evolutionary dynamics of policy regimes have become a topic of

focused and ongoing interest to policy scientists. Policy regimes are

constructs that depict the mix of institutional mechanisms that make

up the governing arrangements addressing a particular problem. A

regime may be comprised of multiple laws, rules, and administrative

actions that together specify the contours of governance with

respect to an issue or topic (Rayner, Howlett, & Wellstead, 2017;

Jordan & Lenschow, 2010; Nilsson & Eckerberg, 2007; Underdal,

1980). Policy regimes can vary substantially in their operational scope

and configuration.

A regime may be centralized and tightly linked or disjointed and

loosely coordinated across multiple agencies, statutory authorities,

and/or jurisdictions. Policy regimes can be comprehensive or piece-

meal, addressing most or only a single aspect of a problem. As

Keohane and Victor point out, it can be helpful to think of policy

regimes as a continuum. “At one end are fully integrated institutions

that impose regulation through comprehensive, hierarchical rules. At

the other extreme are fragmented collections of institutions with no

identifiable core and weak or nonexistent linkages between regime

elements” (2010, p. 4). As they go on to describe, “regime complexes”

are loosely coupled arrangements located somewhere in the middle of

the continuum. With regime complexes, there are connections

between specific and limited aspects of an overall problem‐shed,

but no overall “architecture that structures the whole set” (Keohane

& Victor, 2010).
Policy regimes can be well established or nascent. A regime may be

the intentional product of policy design or an accretion that has taken

form over a period of disassociated activity (Keohane & Victor, 2010;

May & Jochim, 2013). As demonstrated by Thelen et al., the evolution

of a policy cluster over time can be explained in terms of various pro-

cesses, including exhaustion, replacement, drift, and layering (Thelen,

2003; Mahoney & Thelen, 2015). Exhaustion is the state in which a

policy is no longer effective and requires change. Replacement is the

situation in which all elements of an institutional arrangement are

replaced. Layering occurs when new policy elements are simply added

to an existing complex without abandonment or material alteration of

incumbent elements. Drift depicts a situation in which some aspects of

a policy mix are deliberately maintained even as the overall policy

environment shifts (Rayner & Howlett, 2009).

Review of policy regimes can be descriptive, analytic, or both.

Although not subject to a single mode of operationalization, regime

constructions typically include consideration of objectives, scope of

mandate, strategic orientation, prescribed policy tools, implementation

preferences (e.g., legalistic, market‐based, collaborative), institutional

actors, and target populations (Buchanan & Keohane, 2006; Candel &

Biesbroek, 2016; Howlett, 2009; Jordan & Lenschow, 2010; Keohane

& Victor, 2010; May & Jochim, 2013; Underdal, 1980). As indicated by

alternative models of policy evolution, the analysis of policy regimes

can be static, process‐oriented, or both (Rayner et al., 2017).

In this paper, I apply concepts and tools from the policy sciences

and international relations to characterize the extant collection of

U.S. invasive species policies and review the proposition that the

invasive species issue would be better addressed through an inte-

grated policy regime. Although focused predominantly on federal‐

level policies, my review will also consider state‐ and local‐level

activities addressing invasive species. My review encompasses aca-

demic research, policy practice, and third‐party evaluation of federal

program activities. The analysis uses a mixed inductive and deductive

approach. Data collection was largely deductive, guided by ideas in

the literature; and data analysis was influenced by and consistent

with grounded theory (Corbin & Strauss, 2008). Although my analysis

is primarily a point‐in‐time characterization of current U.S. invasive

species policies, I make note of relevant evolutionary dynamics as

available through literature review.

My approach includes three basic steps:

To begin, I develop a compilation of existing U.S. laws and other

institutional vehicles (e.g., treaties and executive orders) dealing with

invasive species. Data on U.S. federal invasive species policies were

extracted from surveys and compilations developed by the National

Invasive Species Information Center of the United States Department

of Agriculture (NISIC, 2016), Congressional Research Service (CRS,

2013), and Office of Technology Assessment (OTA, 2013). Data on

state invasive species policies were derived from a state‐by‐state sur-

vey conducted by the Environmental Law Institute (ELI, 2010) and a

five‐state analysis conducted by the Government Accountability

Office (GAO, 2005). The content of these compilations is then ana-

lyzed to identify and describe design, scope, and operational factors

known to affect regime formation and integration across multiple
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vehicles and/or levels of policy implementation (Rayner et al., 2017,

Candel & Biesbroek, 2016, Howlett, 2009, Kern and Howlett, 2009).

Operationalized in terms of the rubric articulated in List 1, the narra-

tive content of each policy vehicle is reviewed to characterize the fol-

lowing: (a) the enactment date, (b) implementing agency or agencies,

(c) policy implementation logic, (d) target audience or sectoral focus,

(e) policy operational approach, (f) prescribed or stipulated policy tools,

and (g) policy design scope and scale. Simple descriptive statistics are

used to illustrate the prevalence of attributes of the various policies.

Second, I summarize recent literature with a focus on U.S. invasive

species management and policy, with particular focus on literature

critical of the incumbent complex of policies and/or aspects of its

implementation. Literature reviewed spans multiple disciplines and

professional orientations, including conservation biology, resource

economics, human geography, applied policy analysis, and science

and technology studies. Reviewed materials address factors such as

scientific status and uncertainty, lack of coordination, programmatic

inconsistencies among agencies and jurisdictions, differential enforce-

ment practices, policy and economic priorities, and preference for

alternative regulatory frameworks.

Third and last, I draw upon the policy integration literature and

apply a regime lens to inform a discussion of factors and conditions

with potential to enable or constrain implementation of a tightly inte-

grated invasive species policy regime. I draw on a model developed by

May and Jochim (2013) that characterizes potential regime constructs

in terms of their comportment with three primary criteria: coherence,

legitimacy, and durability. Drawing from Keohane and Victor, I also

assess the prospect of an integrated invasive species regime in terms

of two other criteria, namely, effectiveness and epistemic quality. This

model has been used in a context similar to that of invasive species,

specifically to assess the viability of a tightly integrated approach to

climate change mitigation (Keohane & Victor, 2010). I describe each

of the five criteria and assess its applicability to a postulated, tightly

integrated invasive species policy regime.
3 | RESULTS

In this section, I begin with a discussion of the nomenclature and ter-

minology employed in the arena of invasive species policy, a step that

is important in order to focus on substantive policy and public value

issues as opposed to matters of semantic confusion. I then character-

ize the existing U.S. invasive species policy mix in terms of the vari-

ables described in the rubric outlined in List 1. The results section

ends with review of multidisciplinary literature critical of the extant

U.S. invasive species policy mix.
3.1 | Nomenclature and technical terminology

As defined under Executive Order 13112, a “native species” is a spe-

cies that, other than as a result of an “introduction,” historically or cur-

rently occurs in a particular ecosystem (Executive Order 13112, 2016).

An “introduction” is the intentional or unintentional escape, release,
dissemination, or placement of a species into an ecosystem due to

human activity. An “alien,” “non‐native,” or “exotic” species is any

species, including its seeds, eggs, spores, or other biological material

capable of propagating that species that is not native to a specified

ecosystem. The terms “alien,” “non‐native,” and “exotic” are practically

synonymous. An “invasive species” is an alien species whose introduc-

tion does or is likely to cause economic or environmental harm or

harm to human health.

With respect to plants, policies dealing with invasive species often

overlap with policies that pertain to “weeds.” The United States

Department of Agriculture (USDA) Animal and Plant Health Inspec-

tion Service (APHIS) defines “weed” as any plant that is not valued

in the place where it is growing and/or poses a major threat to agri-

culture and/or natural ecosystems within the United States (Federal

Noxious Weed Act, 1975). Under the Federal Plant Protection Act,

a “noxious weed” is any plant or plant product that can directly or

indirectly injure or cause damage to crops, livestock, poultry, or other

interests of agriculture, irrigation, navigation, the natural resources of

the United States, public health, or the environment (USDA‐B [United

States Department of Agriculture], 2017). The APHIS maintains a list

of all federally recognized noxious weeds, as do many states and

counties. As of March 2017, the federal noxious weed list included

a total of 112 aquatic, terrestrial, and parasitic species (http://

plants.usda.gov/java/noxious). Although noxious weeds may be inva-

sive, they need not be.

By way of context, then, there are many alien species that are con-

sidered noninvasive and support human livelihoods or a preferred

quality of life. “Some non‐native species are considered harmful and

therefore invasive by some sectors of our society while others con-

sider them beneficial (NISC, 2006). In other words, the concept of

invasiveness is context dependent and may ‘change among localities

and through time’” (NISC, 2016). Governmental programs also recog-

nize and address several hybrid categories, including “naturalized

plants,” “translocated plants,” and “opportunistic native plants”

(USDA‐A [United States Department of Agriculture], 2017).
3.2 | Descriptive summary of the existing invasive
species policy mix

The transformation of American landscapes and ecosystems by non‐

native plant and animal species began with the advent of European

colonization (Crosby, 2003). An inventory conducted in 1672 found

almost 22 species of invasive plants in the vicinity of Massachusetts

Bay (Cronon, 2003). Colonial assemblies struggled with invasive

species issues as early as 1686. In 1726, legislatures in Connecticut,

Massachusetts, and Rhode Island passed laws aimed at the eradica-

tion of barberry bushes, a European transplant that served as host

to a fungus that blighted crops of rye, another European import

(Kawashima & Tone, 1983). By the early 1870s, many state roadway

commissions had been granted statutory authority to remove weeds

from public lands, with some states requiring landowners to control

http://plants.usda.gov/java/noxious
http://plants.usda.gov/java/noxious


List 1: Invasive Species Policy Review Rubric—Each identified federal policy vehicle was reviewed to determine or

assess the following seven factors

Year enacted: When was the policy enacted, or if changed substantially, amended or reauthorized?

Implementing agency or agencies: Does the policy assign lead and/or cognizant agency responsibilities?

Policy implementation logic: What general norms guide the implementation of the policy (Jordan & Lenschow, 2010; OTA, 1995;

Schneider & Ingram, 1997)?

1. Policy provides resources and/or services to address a client need

2. Policy imposes restrictions on commercial or other activities

3. Policy combines aspects of 1 and 2, above

Target audience or sectoral focus: Does statutory language indicate a clear and unambiguous policy target or audience (Schneider &

Ingram, 1997)?

Policy operational approach: What strategy or strategies will the policy employ in order to address invasive species problems (NISC,

2016)?

1. The policy is designed to prevent the introduction of a potentially invasive species

2. The policy is designed to control or otherwise manage an invasive population to minimize its spread and impacts

3. The policy seeks to eradicate or remove an entire invasive population

4. The policy seeks to restore an ecosystem to its preinvasion state or to a preferred

status, if and as possible

Policy tools: Does the policy authorize or stipulate the application of particular policy tools, and if so, which (Clark, 1992; Linder &

Peters, 1989; OTA, 1995; Sterner, 2003)?

Policy design scope and scale: What is the policy's focus and scope of application (Clark, 1992; Clark, 2002; Underdal, 1980)?

1. Policy addresses a single species within a limited geographic area or designated

context (facility and state)

2. Policy addresses a category of invasive species (e.g., aquatic) within a designated geographic region (e.g., Great Lakes) or domain of

activity (e.g., transportation)

3. Policy is comprehensive, addressing all invasive species with overarching applicability

4. Policy has a domain‐wide mandate and addresses invasive species as a menu item potentially relevant to the objectives of a broader

mission (e.g., National Environmental Policy Act, Endangered Species Act)
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not only their own weeds but also those along bordering roadways

(McCubbins et al., 2013).

The present‐day invasive species policy mix is broad based and dis-

persed among hundreds of agencies across multiple levels of govern-

ment. At the federal level, there are 37 authorities (Congress.Gov,

2017; NISC, 2016) currently in place, addressing a wide array of invasive

species issues. These laws have been enacted through a period of over

100 years, from approximately 1900 through 2015. Extant statutory
authorities are summarized in Tables 1–3, which partition the universe

of federal policies in terms of their scope and scale of application.

• Table 1 summarizes policies that address a single species within a

limited geographic or contextual purview.

• Table 2 summarizes policies that address a category of invasive

species (e.g., terrestrial and aquatic) within a designated geography

and/or domain of activity (e.g., defense and transportation).



TABLE 1 Policy addresses a single species within a limited geographic area and/or designated context (facility and state)

A
Law (year enacted)

B
Implementing agency

C

Implementation logic (and) target
audience or sectoral focus

D

Operational
approach

E
Prescribed policy tools

Nutria Eradication Act (2011) DOI and the states

of Maryland and

Louisiana

Service provision—overall

objective is marshland and

estuarine management

and restoration

Control and/or

eradicate

Financial support

for nonspecified

actions

Asian Carp Prevention

and Control Act (2010)

U.S. Fish and Wildlife

Service (FWS)

Regulatory imposition—control

of commerce to facilitate

aquatic health

Prevention and

control

Ban

National Defense

Authorization Act (2008)

U.S. Department of

Defense (DoD)

Service provision—prevent

introduction of brown

tree snake in Hawaii,

Guam, and Northern

Mariana Islands due to

U.S. military movements

Prevention Nonspecific

Water Resources

Development Act (2007)

U.S. Army Corps of

Engineers (USACE)

Service provision—prevent

carp dispersal in the

context of water resource

development

Control Infrastructure (barrier)

demonstration projects

and associated funding

Great Lakes Fish and

Wildlife Restoration

Act (2006)

FWS Service provision—control

of sea lamprey spread in

the Great Lakes within

the context of commercial

and recreational fisheries

management

Prevention and

control

Research

Salt Cedar and Russian

Olive Control Demonstration

Act (2006)

Bureau of Reclamation Service provision—within

context of mixed‐use
management of public

domain lands

Control Research and

demonstration

National Plan for Control and

Management of Sudden

Oak Death (2004)

USDA, acting through

APHIS

Service provision—within

context of forest

commodity oversight

Control Plan of action

Brown Tree Snake Control

and Eradication Act (2004)

USDA and DOI Service provision—control

and eradication of brown

tree snake in Guam,

American Samoa, and

the Northern Mariana Islands

Control and

eradicate

Planning, research,

funding, and possible

implementation of

quarantine programs

National Invasive Species

Act (1996)

FWS; Department of

Transportation (DOT);

Coast Guard, Environmental

Protection Agency (EPA);

USACE; and the National

Oceanic and Atmospheric

Administration (NOAA)

Service provision—prevent

introduction and spread

of aquatic nuisance species

through ballast water;

comprehensive program to

control the brown tree

snake in Guam

Prevention Research, technical

assistance, and

coordinated planning

Convention on Great Lakes

Fisheries Between the

United States and Canada (1955)

(Bilateral) Great Lakes

Fisheries Commission

Coordination institution to

address sea lamprey impact

upon Great Lakes fisheries,

may recommend provision

of services and/or regulatory

impositions

Control and

eradication

Nonspecific
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• Table 3 summarizes policies that have a domain‐wide mandate

(e.g., coastal zone planning and agricultural policy) but include inva-

sive species as a relevant aspect of the overarching mission.

As seen through inspection of Tables 1 and 2, the majority (81%) of

invasive species laws call for action against a single species or category
of invasive agents within a specified geographic or sectorial context.

For instance, control of lamprey eels in the Great Lakes or eradication

of brown tree snakes in the state of Hawaii. Summarized in Table 3,

other statutory authorities are implemented through umbrella policies

such as the Farm Bill, Endangered Species Act, or the National Envi-

ronmental Policy Act. In these cases, actions addressing invasive



TABLE 2 Policy addresses a category of invasive species (e.g., aquatic species and bacteriological agents) within a designated geographic area
and/or across a designated sector/domain of activity (e.g., nursery stock and transportation infrastructure)

A
Law (year enacted)

B
Implementing agency

C

Implementation logic (and)
target audience or sectoral focus

D

Operational
approach

E
Prescribed policy tools

Clean Boating
Act (2008)

EPA Regulatory imposition—primary

focus on recreational boating

Control Best practices

Public Lands

Corps Healthy

Forests Restoration

Act (2005)

USDA and DOI Service provision—within

context of mixed‐use
forest and rangeland

management

Ecological

restoration

No policy tools

specified, but

stipulates that

work be done

by “qualified
youth groups”

Safe, Accountable,

Flexible, Efficient

Transportation Equity

Act (2005)

DOT, Federal

Highway Administration

(FHWA)

Service provision—transportation

system development and

maintenance

Control Subsidies for

nonspecified

weed control

actions

Noxious Weed

Control and

Eradication

Act (2004)

USDA Service provision—within

context of commodity

forestry and agriculture

Control or

eradicate

Subsidies and

technological

assistance to

Section 454

weed management

entities

Public Health

Security and

Bioterrorism

Preparedness

and Response

Act of 2002 (2002)

USDA, acting

through APHIS;

Department of

Health and Human

Services

Regulatory imposition—restrictions

to control introduced bacteriological

agents and contamination of

livestock and agricultural products

Prevention and

control

Planning and interagency

coordination

Plant Protection

Act (2000)

USDA, acting

through APHIS

Regulatory imposition—enacted

to prevent importation and

spread of pests injurious to

agricultural plants

Prevention and

control

Bans and quarantine

programs

Lacey Act (1900;

amended in 1998)

DOI Regulatory imposition—injurious

plant and animal species in

the context of interstate commerce

Prevention and

control

Bans and other

restrictions upon

listed species;

requires listing of

applicable species

Agreement on the

Application of

Sanitary and

Phytosanitary

Measures (1995)

USDA and DOI Service provision and regulatory

support—international trade of

plants, animals, and related materials

Prevention and

control

Stipulation or definition

Alien Species

Prevention and

Enforcement Act

(1992)

USDA, acting

through APHIS

Regulatory imposition—shipment

of plants and plant products in

commerce

Prevention Bans and associated

quarantine actions

Hawaii Tropical

Forest Recovery

Act (1992)

USDA, acting

through the

Forest Service

Service provision—protection

of native plants from non‐native,
introduced species

Prevention and

control

Planning activities,

education, and

public outreach;

possible application

of biological control

agents

Wild Bird Conservation

Act (1992)

DOI Regulatory imposition—control

of pests introduced through

commerce in foreign wild birds

Prevention Bans

Non‐Indigenous
Aquatic Nuisance

FWS; DOT;

Coast Guard;

Prevention and

Control

Best practices and research

(Continues)
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TABLE 2 (Continued)

A

Law (year enacted)

B

Implementing agency

C
Implementation logic (and)

target audience or sectoral focus

D
Operational

approach

E

Prescribed policy tools

Prevention and

Control Act (1990)

EPA; USACE;

and NOAA

Service provision—control of

pests in the context of

commercial shipping

Biological Weapons

Convention (1975)

DOD International convention may

lead to imposition of

regulatory actions

Prevention Joint planning,

information exchange,

possible imposition

of bans

Convention on

International Trade

in Endangered Species

(CITES) (1975)

DOI Regulatory imposition—invasive

species introduction through

international trade

Prevention Nonspecific

Federal Noxious

Weed Act (1974)

USDA, implemented

through APHIS

Regulatory imposition—restrict

introduction of invasive and/or

noxious weeds through

port‐of‐entry controls

Prevention and

stipulation

Bans and quarantine

authorities

International Plant

Protection Convention

(1952)

USDA, implemented

through APHIS

Regulatory imposition—invasive

species in international trade,

applies to packing material,

storage and transportation facilities

Prevention and

Control

Bans, research,

and information

exchange

Federal Seed Act

(1940, amended 1998)

USDA, implemented

through APHIS

Regulatory imposition—importation

and transport of adulterated or

misbranded seeds

Prevention and

control

Information exchange

and labeling and bans

Animal Damage

Control Act (1931)

USDA, implemented

through APHIS

Regulatory imposition—protection

of agricultural crops from animal

pests, broader purview than

invasive species

Control Nonspecific

Plant Quarantine

Act (1912)

USDA, implemented

through APHIS

Regulatory imposition—oversight

of nursery stock commerce and

transport, purview broader than

invasive species

Control Bans and preempts

state quarantine

programs
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species are couched with respect to the objectives of the overarching

policy. There are no statutory vehicles that establish authority over all

types and instances of invasive species (CRS, 2013; Miller, 2005).

Discussed below, an Executive Order establishes an interagency

council to monitor government‐wide activity and coordinate among

policies and agencies.

As indicated through inspection of column A of Tables 1–3, the

invasive species policy mix has evolved over a period of approximately

115 years. Row entries in column A are ordered chronologically,

beginning with the most recently enacted vehicles. The literature

reviewed for this analysis provides no evidence of a persistent, inten-

tional strategy of replacement or conversion (Rayner & Howlett,

2009). Rather, inspection of the summary descriptions in column E

suggests an accretive dynamic of policy layering and/or drift prompted

by the need to address new species outbreaks or outbreaks within a

newly recognized context. Only one element of the existing complex

—Executive Order 13122—addresses issues of functional, strategic,

or programmatic coordination.

As shown in column B of Tables 1–3, the mix of U.S. federal poli-

cies is administered through at least 13 departments and independent
agencies, as well as the Executive Office of the President. Within

individual departments, there can be multiple bureaus authorized

and funded to address invasive species issues. For example, within

the USDA, there are at least eight bureaus with some type of mandate

to deal with invasive species issues. Although no agency devotes the

majority of its resources to invasive species issues, the two most

active agencies are the USDA, working mostly through the APHIS,

and the Department of the Interior (DOI), operating predominantly

through the Fish and Wildlife Service and the National Park

Service. Almost 51% of all legislated invasive species policies are

implemented through USDA, and 35% call for action on the part of

the DOI (CRS, 2013).

Inspection of column C of Tables 1–3 illustrates how invasive spe-

cies laws exhibit three basic logics of implementation: (a) those that

mandate and/or provide support to affected clients in order to eradi-

cate or control the onset of invasions; (b) those that control or restrict

commercial, recreational, or other activities to retard or prevent the

spread or circulation of invasive species and related materials; and (c)

policies that combine provision of support with regulatory oversight.

Although the invasive species policy complex includes mechanisms



TABLE 3 Policy has a domain‐wide mandate and addresses (or may address) invasive species as a menu item potentially relevant to the
objectives of an overarching mission

A
Law (year enacted)

B
Implementing agency

C

Implementation logic (and) target
audience or sectoral focus

D

Operational
approach

E
Prescribed policy tools

Food, Conservation,
and Energy Act
(2008)

USDA Service provision—renewed every 5 years, the

Farm Bill is the primary agricultural and food

policy tool of the federal government

Not specified None specified but

may include

funding for invasive

species actions

North American

Agreement on

Environmental

Cooperation

(1994)

Overseen by a trilateral

“Commission on

Environmental Cooperation;”
EPA is U.S. lead agency

Environmental side agreement under NAFTA,

scope of invasive species oversight not specified;

commission recommendations may result in

regulatory imposition and/or service provision

Not specified No tools specified

Endangered Species

Act (1973)

FWS and NOAA Regulatory imposition—protection of endangered

species, applies to invasive species as part of a

broader purview

Prevention,

control, and

possible

eradication

Nonspecific

Coastal Zone

Management Act

(1972)

DOI Regulatory imposition and service provision—
coastal zone management, includes invasive

species under a broader purview

Control and

environmental

restoration

Nonspecific

National

Environmental

Policy Act (1970)

Applies to all federal agencies;

Council on Environmental

Quality is implementing

agency

Regulatory imposition—environmental impacts of

federal agency actions, includes invasive species

under a broader purview

Control,

eradication,

and

environmental

restoration

Nonspecific

Land and Water

Conservation Fund

Act (1965)

Federal, state, and local

governmental agencies

Service provision—provides land acquisition and

conservation‐related funding to states and

localities; may apply to invasive species under a

broader purview

Not specified Nonspecific

Federal Insecticide,

Fungicide, and

Rodenticide Act

(1947)

EPA Regulatory imposition—controls pesticides in the

context of public health and environmental

protection, includes invasive organisms under a

broader purview

Control Bans

APHIS Organic Act

(1944)

USDA, implemented through

APHIS

Service provision and regulatory oversight—mission

authority to eradicate agricultural pests

Eradication Nonspecific
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for regulatory oversight, it is also highly dependent upon vehicles that

provide constituent and stakeholder services. Government‐sponsored

services include infrastructure provision, physical and chemical

removal of targeted invasive species populations, technical assistance,

property and habitat restoration, and infrastructure maintenance. Also

critical, federal agencies allocate and disperse funds from their general

appropriations and operational budgets for invasive species control on

public domain lands (GAO, 2005). As evident through review of

Table 3, in some cases, invasive species control services are delivered

as part of a broader menu of mission support activities, frequently

in the context of agricultural commodity (e.g., farming, ranching,

grazing, and timber extraction) development. In addition to provision

of sectoral services, invasive species policies regulate interstate

commerce, import–export interests, the pet industry, landscape

services and the ornamental plant industry, and agricultural seed

suppliers and producers.

Although many invasive species policies address commodity agri-

culture, the sectoral focus and target population is broad and diverse.

As can be seen through inspection of column C inTables 1–3, invasive
species policies address the interests of agricultural producers, conser-

vation biologists and other stewards of ecological integrity, natural

resource managers (e.g., ranchers, foresters, and fisheries), the parks

and recreation community, infrastructure system managers (e.g., trans-

portation and water utilities), public health officials, homeland and

border security agencies, and military facility managers.

The goals associated with U.S. policies tend to be addressed

through one or more elements of a four‐part operational approach,

including prevention, control, eradication, and restoration. Although

some invasive species researchers view the elements of this menu as

a sequential hierarchy of activity, beginning with prevention and ending

with restoration (Lodge et al., 2006; NISC, 2016; Rice, 2008), policy

narratives and supporting documentation invariably cast them in isola-

tion and do not mandate service delivery or regulatory impositions in

terms of their contribution to a broader schema of coordinated work.

In addition to the four‐part menu of activities, some laws also mandate

research and development, education and outreach, cooperative plan-

ning, and classification and/or definitional issues. As revealed through

inspection of column D, legislated initiatives tend to focus on either



List 2: Invasive species policy tools utilized under U.S. federal, state, and local authorities (CRS, 2013; ELI, 2010; GAO,

2005; NISC, 2006)

Bans: Various state and federal policies ban the importation and shipment of specific listed species and associated biological material

(e.g., seeds, spore). At the local level, bans and prohibitions are often enacted by means of an ordinance. Violations can involve

prosecution and civil or criminal penalties.

Inspection, quarantine, and seizure powers: Some state and federal laws include provision for authorized officials to inspect specified

commercial or personal items to confirm that they do not contain designated species or biological material. Quarantine and seizure

powers enable officials to separate, hold or otherwise restrict unauthorized items.

Listing: Laws that invoke restrictions are often predicated upon an official listing action, in which specified species are designated as

harmful (or not harmful) and subject to (or exempt from) regulatory interventions. Laws that list banned species are referred to as

“black” lists and laws that ban the importation of all species except those listed are called “white” lists.

Control and management interventions: Control methods span a wide range of activities and include technical assistance to landowners,

on‐the‐ground interventions (e.g., mechanical removal, trapping or hunting, application of pesticides), and required management

practices (e.g., ballast water exchange).

Permitting: A permit is a legally binding document that authorizes a specified activity, object, or behavior. Various state and federal laws

authorize issuance of permits to import specified species for stipulated purposes.

Certification and labeling: The Plant Protection Act of 2000 and the Federal Seed Act authorize certification of standards and accurate

labeling for agricultural commodities and seeds in commerce; and include prohibitions on the transport or importation of mislabeled

seeds.

Research and technical assistance: Federal and state laws often include provisions for scientific research or technology development or

demonstration relevant to the control and prevention of invasive species. Examples include the study of biological agents suitable for the

control or eradication of specified species or assessment of how exotic species interact with native species.

Subsidization and financial assistance: Subsidies are used to help defray the cost of regulatory compliance. As an example, the Noxious

Weed Control and Eradication Act of 2004 established a grant program to provide financial and technical assistance to weed

management entities to control invasive weeds on public and private lands.

Management plans: Usually compiled by state or local agencies, management plans identify high‐priority interagency actions to prevent,

control, or eradicate invasive species. Management plans are often required as a condition for the receipt of federal funding or technical

assistance.

Outreach, education, and public awareness: Many laws in the U.S. authorize and/or fund programs to help make citizens more aware of

invasive species and methods to prevent their introduction or curtail their spread.

HERRICK 9
control (70%) and/or prevention (43%). Although about one fifth (19%)

of federal titles call for eradication, in many cases, the actual statutory

language is framed in terms of eradication “or” control, perhaps in recog-

nition of the technical difficulties associated with full eradication (Lodge

et al., 2006). Three laws authorize ecological restoration activities, and

two focus on scientific classification or definitional issues.

As illustrated in column E of Tables 1–3 and further elaborated in

List 2, invasive species programs deploy a wide range of policy tools

including bans, import prohibitions, technical assistance, grants and
other forms of financial assistance, development of infrastructure

(e.g., barriers), permit programs, inspection requirements, research

and development, compilation of best management practices, and

development of plans to coordinate the actions of state and local

weed management agencies. However, many policies (38%) do not

specify application of a particular tool or instrument. Of the tools

prescribed or authorized, the most common are either some form

of ban (22%) or research and assessment activities (22%), followed

by calls for development of invasive species management plans
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(16%). As previously mentioned, a number of federal programs allo-

cate financial resources to states or other entities for discretionary

use in programs of control, prevention, eradication, restoration,

and/or research and assessment.

In an effort to facilitate collaboration and improve coordination

across federal agencies dealing with invasive species issues, various

interagency committees have been formed over the years. Some have

focused on a relatively wide range of invasive species issues, whereas

others have been constituted around narrow topics such as invasive

species impacts on a specified resource or ecosystem (CRS, 2013;

GAO, 2005). For example, early last year, the Secretary of the Interior

announced the formation of an interagency Task Force to address inva-

sive mussels in the western United States (United States Department of

the Interior, 2017). In 1999, President Clinton signed Executive Order

13112 to prevent the introduction of invasive species, provide for their

control, and minimize their impacts through better coordination of fed-

eral department and agency efforts. This order was reaffirmed and

amended slightly by President Obama in 2016 (Executive Order

13112, 2016); and continued (until September 30, 2019) by President

Trump. The Executive Order established a National Invasive Species

Council (NISC) to provide leadership, coordination, and oversight of fed-

eral agency activities; to encourage work of nonfederal partners; and to

support public participation. Unlike the federal agencies that engage in

invasive species activities under explicit statutory authority and associ-

ated appropriations, interagency coordination bodies lack the authority

and dedicated funding to implement policies and actions (CRS, 2013).

In the United States, states bear primary responsibility for

on‐the‐ground control and management of invasive and/or noxious

weed species (ELI, 2010). Virtually every state has an independent stat-

ute addressing noxious weeds within its borders (McCubbins et al.,

2013). Not surprisingly, individual states have evolved diverse sets of

authorities to address invasive species and noxious weed issues unique

to their circumstances. Like the federal policy portfolio, state‐level inva-

sive species laws tend to be focused on specific plants, animals, or hab-

itat groups. Like federal agencies, state governments utilize a wide range

of policy tools and legal authorities in their efforts to control invasive

and noxious species. Examples include “black” lists that stipulate which

species are subject to management authority; survey and mapping pro-

grams; codification of requirements for permitting; maintenance of

bonding and insurance programs to cover damages from accidental

releases of invasive agents; notice requirements and legal authorities

for entering private lands; and provision of funding for research, educa-

tion, monitoring, enforcement, and restoration.

Enabled partially through federal funding, a majority of states (36)

have established invasive species management councils to coordinate

department and agency activities within their jurisdiction (ELI, 2010;

OTA, 2013). In most cases, the council's responsibility includes devel-

opment of an invasive species management plan. As stipulated in their

management plans, many states devolve authority to governmental

subdivisions, including counties, special districts, and municipalities

to undertake invasive species and noxious weed control actions. In

the United States, there are four broad, sometimes overlapping types

of invasive species and weed management institutions operating on the
local level: (a) county weed management programs, (b) cooperative man-

agement areas, (c) weed districts, and (d) volunteer groups (Hershdorfer,

Fernandez‐Gimenez, & Howery, 2007). County weed management pro-

grams tend to have regulatory authority and are empowered to enforce

state prohibitions and/or local weed control ordinances. These pro-

grams are usually bounded by county lines and receive annual funding

through the parent county budget or a mil levy. Cooperative manage-

ment areas coordinate invasive species programs across an area that

corresponds with natural features rather than a political jurisdiction.

Weed districts tend to be found in communities that are dependent

on crop agriculture and are created when residents approve a measure

to self‐tax for establishment of some type of weed control program or

organization. Finally, grassroots weed organizations are initiated by pri-

vate citizens, rely heavily upon volunteer work, and operate in partner-

ship with federal and/or state land management agencies (GAO, 2005).

Policy instruments utilized, and activities undertaken by local weed

and invasive species management bodies vary widely but may include

punitive measures such as placement of liens upon noncomplying

properties, cost‐sharing for removal and control efforts, programs to

inventory and map infestations, and education and outreach. Survey

research suggests that local weed and invasive species management

bodies vary significantly in their execution of law and policy, with

some choosing not to enforce highly punitive mechanisms, preferring

instead to maintain a collaborative, voluntarist relationship with stake-

holders and citizens (ELI, 2010; GAO, 2005; Hershdorfer et al., 2007;

Stratus Consulting Inc, 2009).

To summarize, the U.S. invasive species policy mix is a broad‐based

complex of loosely coordinated statutes, executive orders, agency

guidance documents, grant programs, interagency plans, and agency‐

specific directives and programmatic actions. It is beset by inconsis-

tent terminology and diverse objectives. It is implemented through

federal, state, local, and special jurisdictional entities, often in a man-

ner that is situationally dependent and allows significant discretion.

Its operations are largely uncoordinated except for state‐level councils

and an executive‐level coordination body that lacks statutory basis.

Considered in terms of Keohane and Victor's (2010) continuum,

although the U.S. invasive species policy mix may qualify as a “com-

plex,” it does not operate as an integrated “regime.”
3.3 | Review of literature critical of the U.S. complex
of invasive species policy

Almost a quarter of a century ago, the Congressional Office of Tech-

nology Assessment conducted a review of the U.S. invasive species

policy landscape and concluded that the “Federal effort is largely a

patchwork of laws, regulations and programs” (OTA, 1995). More

recently, the nonpartisan Congressional Research Service described

the U.S. invasive species policy complex as a series of “ad hoc” attacks

on particular problems, such as “impure seed stocks [to] brown tree

snakes on Guam” (CRS, 2013). The current U.S. invasive species com-

plex is frequently characterized by means of a pejorative grammar,

including terms such as “fragmented,” “fractured,” “piecemeal,” and
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“patchwork,” all of which imply an alternate “integrated” or “unified”

state‐of‐affairs (CRS, 2013; ELI, 2010; McCubbins et al., 2013; Miller,

2005; Schmitz & Simberloff, 2001). As emphasized in this essay, it is

widely asserted that the lack of an integrated framework undercuts

and/or constrains U.S. ability to effectively address and resolve

invasive species issues (Beck, 2015; Dyer, 1996; Early et al., 2016;

Lodge et al., 2006; OTA, 2013; Quinn et al., 2013; Schmitz &

Simberloff, 2001; Simberloff et al., 2005; Thompson Campbell &

Schlarbaum, 2014; Wade, 1995).

Although many invasive species policies deal with agriculture,

there has been no single champion, authority, or entrepreneurial

agency driving the layering of policies. There is no agency with a mis-

sion centered around invasive species, at any level of government.

Narrative analysis of statutory language and allied materials (e.g., pro-

gram plans and budget narratives) do not reveal a clear framework of

response at the federal level. Apart from highly conceptual “road

maps” (e.g., USDA, 2018), there is no government‐wide strategy regard-

ing preferred approaches or overall orientation, such as when and why

an agency should seek to eradicate an invader rather than merely con-

trolling its spread. Similarly, there is no published logic of deployment

underlying the available policy tools outlined in List 2. For instance,

there is no clearly articulated hierarchy of tools and no protocols on

whether or how to combine or sequence the use of different tools to

achieve optimal outcomes. Aside from limited academic case research,

there has been no formal evaluation of the comparative efficiency and

efficacy of alternative tools (Anderson, Delfosse, Spencer, Prosser, &

Richard, 2003; Costello, Drake, & Lodge, 2007; Marbuah, Gren, &

McKie, 2014; Stratus Consulting Inc, 2009). Finally, it is possible to doc-

ument instances of policies and tools being used at cross‐purposes. For

example, emergency efforts to control the spread of invasive plants on

federally owned lands can be delayed by requirements to complete

environmental assessments called for under National Environmental

Policy Act (Beck, 2015; GAO, 2005; Miyamato, 2017).

Individual policies do not share common principles of design, perfor-

mance metrics, or elements of vision (United States Department of the

Interior, 2015; USDA‐B, 2017). As already mentioned, this mix of pro-

grams and policies has emerged over an extended period, with specific

statutes and policy initiatives frequently coming about due to unfore-

seen emergency events. Although there is at least a theoretical comple-

mentarity among the various programs and policy tools, audits indicate

significant inconsistencies in the implementation and enforcement pat-

terns of different agencies. There is concern that invasive species policy

at the state and local level lack sufficient integration, a concern which

applies within individual states, between adjoining states, and between

states and cognizant federal agencies (CRS, 2013; OTA, 2013).

Acting at least partially in response to calls for an integrated

approach to invasive species management, the NISC recently released

a framework document outlining a proposal to develop a national pro-

gram to enable early detection and rapid response to invasive species

with potential to adversely impact U.S. landscapes and water bodies.

The NISC framework includes preventive measures such as

border surveillance and controls, management of invasive pathways

through regulatory and nonregulatory measures, and application of
state‐of‐the‐science risk analysis and horizon scanning tools. The pro-

posed program would be implemented through a task force composed

of senior‐level representatives from federal departments and agencies,

states, territories, and other governmental bodies with capacity to set

national priorities and mobilize resources for early detection and rapid

response to observed or potential invasions of non‐native species

(NISC, 2016). The NISC framework draws upon a 2006 report pub-

lished by the Ecological Society of America (ESA; Lodge et al., 2006).

Through this report, the ESA recommends that the federal govern-

ment enact legislation, develop aligned regulatory policy, and provide

funding necessary to implement a program of computational risk

screening and monitoring to enable rapid detection of “even small

numbers and small organisms.” The ESA further recommends that

screening protocols be adopted for “all proposed new introduction

into the country, so that no species is allowed entry unless the risk

of invasion, including the invasiveness of any parasites and other

hitchhiking organisms is acceptably low” (Lodge et al., 2006: 2042).

This comprehensive, centralized, science‐based control regime would

be administered through a National Center similar to the Centers for

Disease Control and Prevention or the National Interagency Fire

Center (Schmitz and Simberloff, 2003).

In summary, for nearly a quarter‐century a coherent thread of liter-

ature has questioned the adequacy of the U.S. invasive species policy

mix. Based on perspective and input from policy entrepreneurs, the

conservation biology community, and legal and policy scholars, this

literature is persistent in its call for an integrated solution to U.S.

invasive species policy shortcomings.
4 | DISCUSSION

Although it may be tempting to search for a synoptic solution to the

invasive species problem, current arguments advocating a tightly

integrated approach have not employed the concepts, orienting

assumptions, and formalized frameworks of the policy sciences. In this

section, I draw upon the policy integration literature and apply a

regime lens to critique the proposition that U.S. invasive species poli-

cies can and should be more tightly integrated. As already mentioned,

May and Jochim (2013) characterize regimes in terms of their com-

portment with respect to three primary criteria: coherence, legitimacy,

and durability. Beyond this, Keohane and Victor (2010) assess the via-

bility of integrated regimes in terms of two other criteria, namely,

effectiveness and epistemic quality. Below, I describe each of these

criteria and assess its applicability to a postulated, tightly integrated

invasive species regime.
4.1 | Policy coherence

The criterion most central to the viability of an integrated invasive spe-

cies regime is perhaps policy coherence. Policy coherence relates to the

consistency of actions undertaken to address a particular problem

(May & Jochim, 2013, Schneider & Ingram, 1997). A lack of coherence

can disorient and frustrate target audiences, lead to wasteful and
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counterproductive expenditures of resources, and undermine the per-

ceived legitimacy of governmental actions (Candel & Biesbroek, 2016).

As May and Jochim demonstrate, ideas serve as the glue that binds

together an effective policy regime. Ideas are central because they ori-

ent policy formulations, serve as a locus for matters of organization,

and articulate the basis for governing. “The identification of a core idea,

as a governing principle, is an important element in depicting a given

policy regime” (May & Jochim, 2013, p. 435).

As indicated by review of columns C and D of Tables 1–3, the

invasive species policy mix is framed across diverse operational frame-

works and lacks a single, orienting focus. Although the various target

audiences for invasive species policies share the abstract goal of

improved oversight of invasive species, their rationale for policy action

vary significantly. As suggested by the narrative summaries in column

C (Tables 1–3), most policy audiences are not interested in invasive

species per se but seek governmental services and/or regulatory

actions to mitigate the negative consequences that invasive species

impose upon a particular economic activity, public service stream,

resource base, or ecological service. In other words, the objectives

of invasive species policies are typically couched within the

cognitive frameworks and operational context of other policy arenas,

such as agricultural productivity, defense facility management, or eco-

logical stewardship. This means that different audiences articulate inva-

sive species policy objectives in terms of different narrative frameworks,

often embedded within or tied to sectoral or institutional operating

environments (Jordan & Lenschow, 2010; Keohane & Victor, 2010).

And since the definitional basis for an “invasive species” is dependent

upon the recognition of some type of harm, this means that the objec-

tives underlying various invasive species policies can vary substantially.

The current U.S. invasive species policy mix is couched within and

framed to address the needs of at least five distinct value streams.

• Ecological integrity: The increasing occurrence of invasive species

threatens the health of ecosystems and leads to the degradation

of habitats for wild animals, reduces plant and animal biodiversity,

and can fundamentally alter ecosystem functions. As documented

by Wilcove et al. (1998), invasive species are associated with the

demise of almost 50% of the extinct or imperiled species in

the United States. In this case, invasive species issues are

problematized within the broader narratives of conservation biol-

ogy and ecological stewardship.

• Economic damage: In the United States, the annual economic

damage associated with invasive species is nearly $120 billion

(Pimentel, et al., 2005; USGS, 2017). This equates to an annual cost

per household of approximately $1,100. Economic impacts can be

especially acute within specific economic sectors; for instance, U.

S. farmers and ranchers lose about $13 billion per year due to inva-

sive plants (Westbrooks, 1998). In this case, invasive species prob-

lems acquire salience as one of many factors that impede economic

performance, especially as it pertains to specific sectors of activity.

• Operational degradation of public services: The establishment of

invasive species populations can interfere with the delivery of pub-

lic services, such as hydroelectric power generation, transportation
systems, and the operation of water conveyance systems. In this

case, invasive species issues are operationalized as one aspect of

the ongoing challenge associated with infrastructure maintenance

and the delivery of public services.

• Biosecurity and border control: There is concern that exotic bacte-

ria and other germ agents can be weaponized and threaten U.S.

health and security. Beyond nefarious intentions, there is more

general concern that U.S. customs and border controls are inade-

quate to control the importation and transferal of potentially harm-

ful substances and organisms. In this case, invasive species are

merely one aspect of a broader program oriented with respect to

the parlance and objectives of homeland security (CRS, 2013).

• Public health: The public health challenges implied by biological inva-

sions are formidable. For example, Aedes albopictus and Aedes aegypti

mosquitoes are becoming well established in the Southeast, threat-

ening to spread dengue fever, yellow fever, and viruses that cause

hemorrhagic fevers (Soule, 1990). Nonindigenous species are also

responsible for the spread of diseases such as HIV and West Nile

virus (Mack et al., 2000). In this case, invasive species become part

of a larger operational schema set within the parlance, objectives,

and methods of medical science and the public health community.

Articulation of a “core” invasive species issue is difficult to characterize

in a coherent manner because it involves a collection of distinct prob-

lems, none of which reduce neatly to any of the others. There is no uni-

fied logic of operation behind these policy foci, and they do not

constitute “an issue” so much as a bricolage of problems that involve

some variant of invasive species. Considered differently, there is little

evidence to suggest that most actors within the invasive species policy

complex think of the issue as something in need of consolidation into a

more holistic governance approach (Candel & Biesbroek, 2016).
4.2 | Epistemic quality

A second factor that should be considered when evaluating the viabil-

ity of a policy regime is its epistemic quality. A regime has a high level

of epistemic quality if its standards and rules are widely viewed as

consistent with scientific knowledge. In the case of regimes that

must accommodate scientific uncertainty, a high‐quality regime would

likely include robust provisions for, and resources to support, an

explicitly adaptive mode of management and implementation

(Keohane & Victor, 2010).

Although some commenters assert that scientific findings provide

a “basis” for reconfiguration of the U.S. invasive species policy regime

(Lodge et al., 2006; Lodge & Shrader‐Frechette, 2003; Quinn et al.,

2013), there is a significant and persistent thread of literature

questioning the scientific underpinnings for a hard‐and‐fast distinction

between species that are “native” and those deemed “invasive” (Chew

& Laubichler, 2003; Gould, 1998; Jamieson, 1995; Lavoie, 2010;

Pyron, 2017; Simberloff, 2012; Warren, 2007; Woods & Moriarty,

2001). A major criticism is that the terms “native” and “invasive” are

relativistic stipulations, representing disciplinary conventions and
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social constructions rather than objective characterizations of an inde-

pendent empirical reality (Simberloff, 2012). As Michael Soule points

out, analyses of Holocene era distributions of contemporary species

indicate that “many of the genera of animals that most conservation-

ists would consider [invasive] in North America were actually part of

that continent's biota only moments ago in evolutionary time” (Soule,

1990, p. 234). As Warren describes this, “No species is inherently

alien, but only with respect to a particular environment at a particular

moment” (Warren, 2007). To designate a species as invasive, one must

first select spatial boundaries and a temporal threshold that separate a

pristine or baseline condition from a subsequent altered state‐of‐

affairs. One must then stipulate that populations and processes within

that spatiotemporal domain are somehow optimal or preferred. And

beyond debate concerning the existence of a meaningful distinction

between native and invasive species, there is emerging debate regard-

ing degrees of “native‐ness,” with some researchers suggesting that

native cultivars do not fill ecological roles as effectively as wild geno-

types (White, 2018). The epistemic basis for an integrated invasive

species policy can, and is, being questioned.
4.3 | Effectiveness

A third criterion of regime integrity is effectiveness. Put simply, effec-

tive regimes result in more net benefits for their target audience than

less effective regimes. Effectiveness requires a good level of compli-

ance with rules but also requires good rules (Howlett, 2009; Keohane

& Victor, 2010). There is reason to question whether a tightly inte-

grated policy construct would result in significantly better outcomes

than the current mix of loosely associated invasive species policies.

As recognized by the Invasive Species Advisory Committee, some

non‐native species are considered harmful by some sectors of society

whereas others consider them beneficial. This discontinuity is reflec-

tive of the different value systems operating in a free society. As

already emphasized, the concept of invasiveness is context dependent

and changes among localities and over time (NISC, 2016). What is

more, it is possible to document instances of success—or at least

stakeholder satisfaction—within the extant cluster invasive species

policies. As discussed earlier, most U.S. invasive species laws deliver

constituent services and are designed to address a particular species

or category of species within a specified context. Indeed, this past

year, the NISC published a compilation of invasive species success

stories citing case examples of efforts to control or manage invasive

species within a particular context, such as control of waterthyme in

the Erie Canal, preventing the spread of phragmites from the St. Louis

River into Lake Superior, or eradication of rats from Hawadax Island,

Alaska (Holland, Kirkey, & Reaser, 2018). Survey data indicate that most

(78%) recipients of federal grant funding to control the spread of inva-

sive plant species view their efforts as “mostly successful” (Stratus Con-

sulting Inc, 2009). Beyond this, states and localities clearly depend on

federal funding and other forms of programmatic assistance to maintain

institutionalized efforts to manage noxious weeds and invasive species

(Bean, 2007; GAO, 2005). Depending on its configuration, imposition
of an integrated invasive species governance regime could become a

source of irritation, possibly resulting in frequent litigation and adminis-

trative adjudication (Anderson et al., 2003).

There is another reason to question the effectiveness of an over-

arching policy. It has been argued that invasive species are not the pri-

mary cause or even a major contributor to ecological degradation but

rather an indicator of more fundamental pressures or disturbances,

such as urbanization, habitat fragmentation, climate change, and vari-

ous aspects of globalization (Breining, 2009; Early et al., 2016; Lavoie,

2010; Maher, 2010; Soule, 1990; Westman, 1990). Based on this

logic, comprehensive programs to address invasive species could

overwhelmed by larger socioeconomic trends and be said to address

symptoms rather than root causes.
4.4 | Political legitimacy

A fourth attribute of regime integrity involves perceptions of political

legitimacy. As summarized by Tyler, “legitimacy is a psychological prop-

erty of an authority, institution, or social arrangement that leads those

connected with it to believe that it is appropriate, proper, and just”

(2006, p. 375). Legitimacy arises from the widespread acceptance of

a particular convention as a part of the policy landscape that is taken

for granted and “goes without saying” (Bourdieu, 1977). Perceptions

of legitimacy depend upon the salience of ideas that underlie policies,

the credibility and competence of involved institutions, and the

certainty that outcomes will be achieved (Connolly, 1984; May &

Jochim, 2013).

In the United States, there is no grass‐roots clamor for an intensi-

fied regime of invasive species control. Indeed, the general public has

a low level of awareness regarding invasive species and their problem-

atic character (Brantley, 2018; NISC, 2016; Tidwell & Brunson, 2008;

Miller, 2005). Outside of specialized literature, few question the basic

legitimacy of the status quo invasive species policy complex, which as

we have already described, serves a diverse target audience and is

partitioned among numerous client agencies at all levels of govern-

ment. For many stakeholders it makes sense for the invasive species

problem cluster to be partitioned among multiple institutions as a

mechanism for sectorial maintenance. However, an integrated and

comprehensive regime would likely require an overarching structure

that would subordinate the core ideas and values that underlie and

animate the extant complex of policies. Although it is easy for

stakeholders to countenance, or even welcome, invasive species man-

agement as a governmental function in support of other, overriding

objectives (e.g., economic sector prosperity), it stands to be more

difficult for the same stakeholders to accede to a policy that places

invasive species goals in a superordinate posture.
4.5 | Policy durability

My fifth criterion is policy durability, which relates to the sustainability

of policies and modes of governance (Buchanan & Keohane, 2006).

Although acknowledging that laws may be amended and that policies
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will evolve over time, durability deals with the ongoing salience and

viability of basic objectives. As Keohane and Victor point out, durabil-

ity entails adaptability.

The durability of a comprehensive, tightly integrated invasive spe-

cies policy regime could suffer for reasons similar to those discussed

under “effectiveness” and “political legitimacy,” above. As mentioned

earlier, the type of centralized, science‐based control regime contem-

plated under the ESA proposal would be administered through a

centralized agency such as the Centers for Disease Control and Pre-

vention (Schmitz & Simberloff, 2001). By the nature of its mandate,

such an operation would likely entail command‐and‐control instru-

ments of regulatory oversight, buttressed by extensive emergency

powers and authorities. Such an institution would likely interfere with

commerce and thereby induce opposition not prevalent under the

current policy complex. As an illustration, lawmakers recently attacked

an Obama Administration effort to restrict the sale of Burmese

pythons as an affront on “personal freedoms” and a threat to small

business (Reis, 2010). A comprehensive regime could require expendi-

ture of significant political capital and be subject to dissembling

centripetal forces, unlike the policy status quo which, in large part,

merely provides authorization and support for sectoral maintenance.

Further, it seems reasonable to speculate that a comprehensive regime

would also result in greater burden upon regulated communities,

another factor that could arouse active opposition.
5 | CONCLUDING THOUGHTS

Although existing the policy complex may be insufficient to produce a

systematic solution to the invasive species issue, it is difficult to make

the case that each and every element is exhausted and in need of

replacement (Rayner et al., 2017). Taking a step back, it is a truism

of policy analysis that policy problems are only rarely solved. As Aaron

Wildavsky is famous for saying, “problems are not so much solved as

alleviated, superseded, transformed, or otherwise dropped from view”

(Wildavsky, 1989, p. 386). Wildavsky's dictum may be relevant to

efforts to facilitate a solution for the invasive species problem though

development of an integrated policy regime.

As observed by Rayner and Howlett in this journal, “it is currently

fashionable to argue that ‘policy silos’ should be replaced by policy

integration” (2009, p. 100) In this analysis, I have reviewed a variety

of factors that raise cautionary flags with respect to the quest for an

integrated solution to the invasive species issue complex. However,

it is a false dichotomy to suppose that we have only two options for

addressing design‐related problems with the current mix of invasive

species policies: acceptance of the status quo or implementation of

an integrated regime. There are actually a number of alternative strat-

egies that could be explored. In this spirit, Falk Daviter has identified

two alternatives to the goal of an integrated, comprehensive solution

mechanism for complex, multidimensional policy problems: coping

and taming. Taming strategies aim to reduce complex, multifaceted

problems to make them “controllable and manageable,” whereas cop-

ing strategies address fragmented problem sets through reliance on a
“disjointed and tentative process of formulating policy responses”

(Daviter, 2017, p. 578).

In order to inform a rich, multidimensional discussion of invasive

species policy options, I recommend that efforts to reform the invasive

species policy mix be preceded and informed by a thorough, program‐

by‐program evaluation process. Prior to selection of any specific policy

design, it would be illuminating to evaluate existing policy elements to

assess (a) their individual effectiveness and (b) the degree to which

they enable and/or constrain one another in terms of “like” objectives.

Beyond the standard critique of logic models, inputs, processes,

outputs, and outcomes, such an evaluation should be structured to

address factors known to affect the efficacy of alternative policy

designs, including whether each policy (a) is grounded in adequate

intelligence, (b) has been subject to sufficient stakeholder vetting

and promotion, (c) includes a relevant and unambiguous policy pre-

scription, (d) has had adequate invocation and been communicated

in a clear and distinct manner by appropriately credentialed officials,

(e) has been applied to target audiences in a consistent and predictable

manner, (f) is subject to critical review and appraisal, and (g) includes

reasonable and fair provisions for termination (Clark, 2002; Schneider

& Ingram, 1997).

It is important to use the tools of the policy sciences to assess

whether extant policies and agency programs are based upon an appro-

priate problem orientation. Such an assessment would (a) clarify pro-

gram goals and determine whether they correspond with preferred

outcomes, (b) analyze whether available trend data align with articu-

lated goals, (c) explain conditions that might account for discrepancies

between goals and trends, (d) develop projections of future conditions

subject to factors known to impact program performance, and as

necessary, (e) articulate and select alternative means of achieving the

clarified goals (Clark, 2002; Vogel, Cherney, & Lowham, 2017). Such

reviews should be calibrated in terms of agency goals and

performance metrics but also include a critical review of the metrics

themselves to assure (a) that they adequately reflect the diversity of

invasive species management objectives (and do not inappropriately

reduce logically distinct objectives to an overarching goal) and (b) are

adequately operationalized to enable data‐driven analysis. Further, pro-

grammatic review should also include some type of root cause analysis

to illuminate “sticking points” and other reasons why a specified policy

may have failed to meet expectations (Waylen & Blackstock, 2017).

The type of comparative policy‐focused evaluation that I propose

would require the resources of a multidisciplinary policy research

entity such as the National Academy of Public Administration. The

battery of information synthesized through such an evaluation process

would provide valuable input for an adaptive management process

and inform revisions and augmentation. Beyond the benefits that such

an evaluation effort would provide for the adaptive management of

the U.S. invasive species policy complex, it could also inform policy

design and decision‐making across a range of issue areas and in other

countries. The prospects for policy integration and/or holistic resource

management are being explored across a range of topical areas includ-

ing coastal zone management, sustainable forestry management, air

quality management, ecosystem management, climate change
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mitigation policy, climate change adaptation policy, nonpoint water

pollution control, area‐based fisheries management, and river basin

management (Jordan & Lenschow, 2010; Rayner et al., 2017; Rouillard

et al., 2018; Underdal, 1980; Waylen & Blackstock, 2017). For exam-

ple, the Institute for European Environmental Policy has recom-

mended an EU‐wide legislative instrument to provide coordinated

action against all invasive species (Shine et al., 2010). In addition to

the EU and OECD, several nations including Australia, Canada, Den-

mark, England, Germany, and the Netherlands have enacted or are

considering expanded programs of invasive species monitoring and

control (Keller, Geist, Jeschke, & Kuhn, 2011; OECD, 2010; Stead &

Meijers, 2004). Finally, the type of evaluation process that I outline

has potential to provide the policy design research community with

data and an opportunity for semicontrolled research regarding alterna-

tive models of policy regime evolution.
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