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Abstract: America’s economic prosperity depends, in part, on an effective, efficient highway system.  America’s 
ecological health depends in part, on an effective, efficient habitat system. Highway and habitat needs have often 
been in conflict in the past.  Without more proactive efforts to integrate these two needs, such conflicts are likely to 
increase in the future.  This need not be the case.  Ecologists and conservationists in several areas of the country 
have identified networks of habitat areas that, if adequately conserved, would provide room in the regional landscape 
sufficient to conserve its native biodiversity.  Integrating such habitat conservation plans into the earliest phases of 
transportation planning can help identify ways to avoid highway and habitat conflicts long before significant 
resources have been irretrievably committed.  Where highway and habitat needs cannot be resolved through more 
integrated planning alone, minimizing impacts through engineering solutions, or off-site mitigation of habitat 
destruction can assure that our transportation and habitat systems evolve together to the benefit of both.  This paper 
presents a four-part federal policy to achieve this objective. 
 
The Endangered Species Act of 1973 (ESA) has proved to be a landmark in conservation efforts.  It has led to a new 
respect for the diversity of life and has been the foundation of remarkable conservation successes.  But the list of 
threatened and endangered species has grown steadily over the past two decades;  from 178 in 1976 to 1235 as of 
November 2000 (Http://www.endangered.fws.gov/wildlife.html).  Another 5000-6000 species may eventually need 
to be listed (Stein 2000).  Clearly, we are not doing enough to adequately address the underlying cause of species 
endangerment.  Eighty-five percent of currently listed species and those likely to require listing in the future are in 
that condition, at least in part, because of the continuing loss of natural habitats (Wilcove 2000).  A pro-active, state-
based, incentive-driven policy for the conservation of key habitats, outlined here in broad concept, could complement 
the existing ESA and help develop a nation-wide system of habitat conservation areas that could maintain our native 
biodiversity and lessen the need for Federal regulatory intervention in the future.     

 
 
Lessons Learned 
Twenty-five years of implementing the ESA have provided valuable lessons that should be reflected in a new 
habitat-focused policy initiative to conserve biodiversity.  The principal lessons are scientific, political, and 
economic.  
 
Science has taught us that the underlying threat to biodiversity is the loss of habitat.  Eighty-five percent of 
species currently listed as threatened or endangered are in that condition, at least in part, because of the loss 
or degradation of habitat (Wilcove 2000).  Science has also taught us that waiting to take conservation action 
until a species is listed minimizes the chances of long-term viability (Shaffer 2001).  Because options are 
limited when a species’ habitat is greatly reduced, continuing habitat loss also tends to maximize the costs of 
conservation.   Maintaining the full array of plant and animal species and natural communities is going to 
require the protection of a large amount of habitat, and much of that habitat is on privately-owned land 
(Shaffer 2001). 
 
The politics of the ESA has taught us that a strictly regulatory approach to achieving protection of a sufficient 
amount of habitat is politically controversial and unlikely to be as successful as needed in the current political 
climate.  Although the ESA provides some regulatory flexibility through its habitat conservation planning (HCP) 
provision, this approach often falls short because it is generally targeted at  individual species, and because 
the standards for approval are too low to encourage recovery, let alone adequately protect other species or the 
overall ecosystem (Hood 1998). 
 
We have also learned that a strong law can be seriously weakened by its annual appropriation.  Congress has 
failed to provide the Fish and Wildlife Service with funding sufficient to attain the ESA’s goal of species 
recovery (Scott 2001). 
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Economics has taught us that non-regulatory, incentive-based programs that do not involve fee simple 
acquisition can promote the use of land for conservation purposes (Fischer 1993; Vickerman 1998; Casey 
1999; Shogren 1999; Brown 1999).  Examples include land retirement or cost-sharing of stewardship 
practices through the U.S. Department of Agriculture’s (USDA) Conservation Reserve Program (CRP), 
Environmental Quality Incentives Program (EQIP), the Wetlands Reserve Program (WRP), and the Wildlife 
Habitat Incentives Program (WHIP) (Libby 1998; Boyd 1999).    
 
To date, the lessons from these different disciplines have too often been pitted against each other.  If species 
need more habitat protection than current regulation is producing, then some believe the regulations should 
be strengthened.  Because regulation is unpopular with some constituencies and land acquisition is expensive, 
others want to believe we can get by with less conservation land.  And, because the costs of effective 
conservation loom larger than our historic level of investment in these resources, some believe we can’t afford 
it.   
 
Greater progress in achieving the effective conservation of our nation’s biodiversity heritage requires that 
society accept these lessons, and formulate a habitat conservation policy that reconciles the legitimacy of 
each.  Saving biodiversity at all its levels (genes, species, communities, ecosystems)  will involve protecting a 
significant portion of the American landscape from intensive development, but not the whole landscape.  
Achieving the necessary scale of habitat protection through regulation alone is not the only option.  The 
economic costs of large-scale habitat protection are large when viewed through the lens of immediate 
acquisition, but not every acre must be bought, and not all at once.  In fact, many lands currently managed 
primarily for purposes other than conservation, especially low intensity agriculture, forestry and recreation, 
provide important conservation values that could be maintained or even improved with application of the right 
management techniques. 
 
Principles of a New Policy Initiative 
National biodiversity conservation policy should complement the strong regulatory protections of the ESA with 
a new program for habitat conservation based on the lessons learned to date.  Such a new habitat program 
should be proactive, state-based, and incentive-driven. 
 
Proactive 
Biodiversity conservation efforts are likely to be more successful and less expensive if we design and protect 
adequate habitat conservation areas before species become threatened or endangered. If we do so on a 
biologically comprehensive basis (all natural community types and all at-risk species), and in accord with 
emerging principles for the long-term viability of such systems (Shaffer 2000), then we should be able to pre-
empt the future endangerment of thousands of species.  Designing and implementing such systems of habitat 
conservation areas would also provide opportunities for better addressing the habitat needs of currently listed 
species and providing a common framework for recovery efforts on their behalf.  
 
An important corollary for a proactive approach is integration.  Integrated conservation strategies that address 
both terrestrial and aquatic ecosystems simultaneously will be more successful in the long run because both 
are impacted by human activities across the landscape.  And, if habitat needs are addressed within a broader 
context along with water quality, flood control, transportation systems, growth management, and outdoor 
recreation, the probability that biodiversity is likely to receive adequate attention will be improved.  
  
State-Based 
A prevailing trend in American politics is placing more authority and discretion for the achievement of social 
goals with the States.  This pattern is evident, for example, in the implementation of federal air and water 
quality statutes.  While maintaining a strong federal ESA is essential as a fail-safe mechanism, there are 
sensible ways to empower the states to play a greater leadership role in biodiversity conservation that, over 
time, could lessen the need for federal regulatory intervention.  Moreover, as Wilkinson (Wilkinson 1999) 
points out, the traditional role of States with regard to wildlife and other public trust resources, and their role in 
the land-use decision-making process means the States are essential players in habitat conservation efforts. 
 
Although State government can still seem far removed from local communities, it is a step closer than the 
federal government, and States could, where appropriate, empower local governments to work together to 



ICOET 2001 Proceedings 259 A Time for Action 

formulate coordinated local habitat conservation strategies that could, collectively, produce a comprehensive 
state-wide effort. States can also facilitate and support regional efforts to develop and implement integrated 
conservation strategies like the ones currently underway for the Chesapeake Bay, the Bay Delta in California, 
the Sonoran Desert in Arizona, and the Willamette Basin in Oregon.          
 
Incentive Driven 
Under our form of government, wildlife (mammals, birds, reptiles, amphibians, fish, etc.) is considered a public 
trust resource not subject to private ownership.  At the same time, most habitats, other than navigable waters, 
that are home to these species have no equivalent public trust status.  The net result is that the public trust 
often depends critically on habitats that occur on private land.  Land is a commodity traded in the free market, 
and government prohibitions of certain land uses to protect habitat can diminish the financial value of that 
land to the owner.  On the other hand, one individual’s decision to alter habitat could extinguish a species and 
irreversibly diminish the rights of other citizens and future generations to the full benefits of the public trust.  
Thus, no matter how we look at it, the conservation of endangered species and overall biodiversity requires the 
balancing of legitimate but sometimes competing interests. 
 
To date, the ESA has relied on a primarily regulatory approach to balance these interests.  But regulation is 
only one of several tools for achieving endangered species and biodiversity conservation goals.   
 
The Essential Elements of a National Habitat Conversation Policy 
Translating these principles -- prevention, state-based, incentive-driven -- into concrete policy initiatives is 
easier to envision than to achieve. But the nation could have a habitat conservation policy that embodies these 
principles through the expansion and coordination of existing programs.  Three elements are essential: a plan 
or strategy, a menu of incentives, and the coordination of these efforts with future highway development....    
 
State Habitat Conservation Strategies 
Congress and the Clinton Administration took a giant step toward enabling an improved habitat conservation 
policy last fall.  The FY 2001 Interior and Commerce Appropriations bills designated a new state wildlife 
funding program that, among other things, now encourages and supports States to undertake the development 
of comprehensive, state-wide habitat conservation strategies.  Such strategies are expected to identify and 
map those land and water areas essential to the long-term conservation of the state’s at-risk plant and animal 
species, and natural communities.  Such plans or strategies have already been completed in Florida (Cox 
1994)  and Oregon (Defenders of Wildlife 1998), and these efforts can serve as models for other States.  
 
Based on the experience of Defenders of Wildlife and our partners in Oregon,  these strategy development 
efforts will be most useful if they are multi-sector (public and private), multi-agency (wildlife, forests, 
agriculture, transportation, etc.), and multi-jurisdictional (state, local, and federal).   
  
Habitat Conservation Incentives 
Public lands--especially federal and state lands--are the logical starting point for providing the habitat 
necessary to support the public trust of biodiversity.  Enhanced multi-agency coordination and planning can 
assure that the public gets the most biodiversity value from the very significant investment it has already made 
in our public lands.  Nevertheless, nearly 40% of at-risk species are not known to occur on federal lands which 
constitute the vast majority of public lands (Cox 1994).  For other species, the habitat that existing federal 
lands provide is not enough to assure their viability because 67% of populations of threatened and 
endangered species exist on non-federal lands (Groves 2000).  Consequently, many important habitat 
conservation areas will be, in whole or in part, on private lands. 
 
There is a need for new incentives to promote habitat protection on private lands, either permanently, or as an 
interim step until acquisition is feasible.  A national habitat conservation policy should address this need in two 
ways: first, through the enhanced and streamlined provision of information, and second, by the provision of 
new incentives  for the voluntary conservation of habitat areas identified by the States in their comprehensive 
habitat conservation strategies.   
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Information 
The federal government could provide funding to each State to establish a “Habitat Conservation 
Ombudsman’s Office.”  Such offices could provide one-stop shopping for landowners wishing to take 
advantage of Federal, State, and local incentive programs that might be used to conserve biodiversity habitat.  
Such offices could  also, over time, provide feedback to Federal, State, and local policy-makers on how existing 
land owner incentive programs for natural resource management are working at all levels, and how they could 
be improved and better coordinated to more effectively conserve habitat conservation areas. 
 
Incentives 
A more effective national habitat conservation policy also needs to provide a menu of flexible incentives to 
private landowners whose lands lie within the habitat conservation areas identified in their State’s habitat 
conservation strategy.  Incentive options should  recognize that the social and economic factors that influence 
a landowner’s habitat conservation decisions are not the same for all landowners, or in all parts of the country.  
There is no “one-size-fits-all” approach to conserving habitat.  
 
Table 1 provides a menu of incentives to meet two different habitat conservation needs: natural habitat 
protection and habitat management activities, including restoration.  Natural habitat protection is simply 
leaving lands in habitat conservation areas identified in a State’s habitat conservation strategy in their current 
natural or near-natural condition.  Habitat management activities refer to such things as the control of exotic 
species, and the return of ecosystem processes, such as fire, that are essential to maintaining or restoring 
habitat conservation areas as identified in each State’s habitat conservation strategy.  
 
Funding for direct habitat conservation payments could be accomplished either through amendment of one of 
the existing conservation titles of the farm bill (e.g., CRP,WHIP, etc.), or  creation of a new habitat protection 
program.  
 
Table 1 also includes preferential tax treatments that could be established through amendment of the federal 
tax code to provide an alternative set of incentives to landowners not normally involved in agriculture, or whose 
primary limitation on participating in habitat conservation is related more to tax considerations than to the 
availability of funds.   Also included are tax incentives for the sale of lands in habitat conservation areas to 
qualified public or private conservation buyers.  
    
 
Table 1 
Possible incentives to promote the voluntary conservation of privately owned land in habitat conservation areas 
identified in state-wide habitat conservation strategies.  
 

Direct Payments Preferential Tax Treatment 

1. Conservation lease (5+ yrs.) for natural habitat 
protection. 

1. Capital gains exclusion for sale of land to 
conservation buyer. 

2. Cost-share of habitat management activities (e.g., 
control of exotics, prescribed burning, etc.). 

2. Estate-tax exclusion for value of lands in natural 
habitat protection. 

 3. Federal income tax credit in amount of local 
property taxes for land in natural habitat protection. 

 4. Cost-share federal income tax credit for habitat 
management activities. 

 
 
To qualify for the above incentives, other than the capital-gains exclusion, the landowner would enter into a 
written agreement with a State-designated habitat conservation authority, or, if no such authority is 
designated, with USDA/NRCS, affirming that the landowner will keep the identified lands in a use compatible 
with their identification as habitat conservation areas, or, where applicable, undertake habitat management 
activities deemed necessary under the State’s habitat conservation strategy.  To encourage participation, the 
minimum term for such agreements could be five or ten years, with the option of a permanent agreement.  
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Each State would need to establish a system for enrollment and for certification that the relevant habitat has 
been conserved and/or management activities undertaken. 
 
Such a menu of incentives could start to change the underlying dynamic of land conservation for biodiversity.  
Whether these incentives would prove equal to the task is an empirical matter, and Congress could include in 
any authorizing legislation the authority and funding to assess their efficacy at some suitable point (five or ten 
years) in the future.  They were selected based on a common-sense appreciation of the cost structure of land 
ownership and management, the fact that many of these incentives have been identified as potentially useful 
instruments in previous studies (Fischer 1993; Keystone Center 1995; Vickerman 1998), and the fact that 
Congress has in the past, or currently is considering several of these incentives in some form.     
 
These policy changes would necessitate providing additional resources for the Natural Resources Conservation 
Service, the U.S. Fish and Wildlife Service and state designated lead and support agencies for program 
implementation and monitoring.   
 
 
Habitat and Highway Coordination 
Sprawl development is second only to agriculture as a leading cause of habitat destruction and alteration 
(Wilcove 2000).  Although many types of infrastructure (bridges, dams, power-lines, etc.) have an impact on 
habitat, highways are the most important because they are the leading edge of development.  National 
transportation policy has many consequences for our nation’s efforts to maintain a safe, healthy and 
productive environment, including the maintenance of sufficient habitat to sustain our native at-risk species 
and natural communities.  Because a more comprehensive national habitat conservation policy would provide 
major federal resources for voluntary, State-based habitat conservation efforts, it is important that such a 
national policy also address coordination of other federal expenditures that could impact the prospects for the 
success of the States’ efforts.      
 
At present, few States have general habitat conservation strategies, and those that do have little direct control 
over federal actions that might negatively impact their efforts.  That need could be addressed through earlier 
and more informed coordination of federal expenditures on surface transportation with State-based habitat 
conservation strategies, and through expanding the concept of mitigation currently applied to wetland habitats 
to apply in the future to a State’s overall system of habitat conservation areas. 
 
 Enhanced coordination could be accomplished through the use of State habitat conservation strategies at the 
initial stages of the transportation planning process.  Utilization of this habitat mapping data can serve 
effectively as an early warning system to identify projects with major wildlife impacts.  
 
In recent years, Congress has expressed a great deal of interest in reducing environmental review times 
through what it refers to as “environmental streamlining.”  Simply put, streamlining is an effort to avoid 
unnecessary delays in the development of highway projects caused by the environmental review process.  
Comparing proposed highway projects with the State’s comprehensive habitat strategy should reduce project 
delays and yield greater natural resource protection.  A leading cause of project delays is insufficient 
understanding of resource impacts, especially relating to wildlife, resulting in protracted litigation.  Such a 
review of highway plans in light of a State’s habitat conservation strategy would help identify many of the most 
controversial projects – ones likely to have the longest average approval times – at a time when the number of 
options for addressing environmental concerns is the greatest.   
 
Some States are already beginning to recognize the advantages of more closely coordinating highway 
construction plans with natural resource mapping data.  The Florida Department of Transportation, for 
example, is working with local governments to implement an environmental screening analysis to address 
secondary and cumulative impacts.  The analysis consists of a 12-part questionnaire focused heavily on 
natural resource mapping data compiled by various agencies, including the Florida Fish and Wildlife 
Conservation Commission.  While the primary goal of this process is to encourage more effective mitigation, 
the process could also be helpful in discouraging local governments from pursuing especially damaging 
projects. Using this type of early warning process to weed out the small number of highly damaging and 
litigation-prone projects should yield both significant environmental benefits, and help address streamlining 
concerns.   A review (Smith 1999) of the application of this screening process to proposed road projects 
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throughout Florida identified a mere 38 projects with highly ranked ecological conflicts.  This represent an 
extremely small percentage of highway projects proposed statewide but, in all likelihood, a high percentage of 
projects that will be subject to extensive delays due to environmental concerns.  
 
Biodiversity is our “green” infrastructure, providing important public services (carbon sequestration, oxygen 
generation, water filtration, etc.) not unlike the “grey” infrastructure of roads, bridges, water systems, etc.  The 
public gains little if its investments in one type of infrastructure negate its investments in the other.  Highways 
and conservation have often been in conflict in the past, and will often be in conflict in the future.  The first 
step toward minimizing such conflict is to recognize the importance of both types of infrastructure and to 
coordinate planning the adequate provision of each.  State-based comprehensive habitat conservation 
strategies can be critically important  to informing long-range transportation policy and planning, stream-lining 
environmental review and permitting, and expanding the concept of mitigation to the full system of habitat 
conservation areas.  But for these state-based habitat conservation strategies to lead to the systems of habitat 
conservation areas necessary to maintain our green infrastructure, they must be supported by a transportation 
and overall infrastructure policy    that recognizes their value to society.    
 
Summary 
By the midpoint of the 21st century the population of the United States is expected to increase by at least 50%.  
If that increase takes place in the absence of more focused, effective, and proactive means of identifying and 
protecting a comprehensive system of habitat conservation areas, our native biodiversity resources are likely to 
be severely and irreversibly diminished.  Upwards of 5,000 additional species may have to be listed as 
threatened or endangered, and a good many may become extinct, if not in our lifetimes, then in our childrens’.     
This need not be the case.  We are still sufficiently wealthy in natural resources that conservation and 
development are not alternative choices we must make, but widely shared values we can blend and balance.  
Wisdom can still make a difference.  We are also sufficiently experienced in our practice of conservation to 
have a general sense of what works best in our society.  Adding a pro-active, State-based, incentive-driven 
policy for habitat conservation will allow us to apply our collective wisdom to meet the need we still face–
securing the place of nature’s diversity in the American landscape. 
 
Biographical Sketch::::    Dr. Mark Shaffer is the Senior Vice President of Programs at Defenders of Wildlife. He supervises Defenders’ 
habitat conservation, species conservation and law and litigation activities, and a growing regional staff in eight states.   
 
Dr. Shaffer has extensive experience in conservation biology, population viability analysis, and resource economics both as a governmental 
and non-governmental participant.  He has served as consultant for federal and state agencies on various endangered species issues 
including protection of the grizzly bear, California condor, black-footed ferret and northern spotted owl.  He is also widely published in the 
conservation biology literature.   
 
Prior to joining Defenders, Dr. Shaffer served as director of Heritage Network Operations for The Nature Conservancy (1994-1998), and 
V.P. for Resource Planning and Economics at The Wilderness Society (1991-1994).  During an eleven-year tenure at the U.S. Fish and 
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