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OF THE 602 GUIDELINES FOR FISHERY MANAGEMENT PLANS1
Gregory Mannesto

National Marine Fisheries Service

Executive Summary

The "602" guidelines were designed to improve understanding of what is
required for secretary of Commerce approval of fishery management plans (FMPs)
and their amendments. If the guidelines were fully implemented, habitat factors
would be fully considered in all FMPactions. In order to obtain secretary approval of
any FMP action the following factors must be considered:

The FMP or amendment must be based on the best available environmental
information. Habitat information could be gathered in habitat assessment
workshops (similar to stock assessment workshops) and incorporated into
required Stock Assessment and Fishery Evaluation (SAFE) reports, which
should be reviewed annually and updated if any significant, new information
becomes available;

The 'overfishing" definition for each managed species must be objective and
measurable, defined biologically and related to reproductive potential;
All environmental factors affecting stock size must be assessed and explicitly
included in FMPs and amendments. An extensive, long-term monitoring and
research program relating environmental factors to fish stocks must be
developed;

Management of overfished stocks must include conservation and management
measures for protecting habitat to reverse a downward trend. Measures must
be implemented in a timely manner; and

Risk(uncertainty in estimating domestic harvest and environmental degradation)
must be figured into stock assessments and rebuilding plans. One method of
allowing for uncertainty is to allocatea conservation reserve. This will keep the
stocks from continual being driven to an overfished state.

The Fishery Management Councils (habitat committees) and the National
Marine Fisheries Service (NMFS) should provide leadership in identifying information
deficiencies in assessing habitat quality or quantity, its trends, and its relationship
with fish stocks. A long-term monitoring and research program is needed to gather
this information. With it, fishery managers will be able to include changes in natural
mortality in stock assessments. Also, this information can provide the basis for

'Opinions expressed in this paper are those of the author and do not necessarily represent
those of the National Marine Fisheries Service.
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making recommendations to action agencies on projects having the potential to
degrade marine habitat.

The councils and NMFS must cooperate to restore degraded habitat and
prevent further habitat degradation. Healthy habitat enables fish stocks to rebuild to
their maximum sustainable yield. Fully implementing the environmental provisions of
the guidelines makes habitat an important issue in fish management. The use of a
habitat-based approach to fisheries management will improve the long-term viability
and harvest of marine resources.

Introduction

The Magnuson Fishery Conservation and Management Act (16 U.S.C. 1801
ef seq.) requires that fishery management plans (FMPs) be consistent with seven
national standards in order to be approved by the secretary of Commerce. In 1989,
the secretary revised the guidelines for implementing National Standards 1 and 2 to
improve the quality and consistency of FMPs. These 602 guidelines explain the
secretary's basis for approving FMPs. The goal is responsible conservation and
management of living marine resources. This paper explains the environmental
responsibilities of the Fishery Management Councils concerning the revised
guidelines. It is important for council members to understand their legal obligation to
implement all aspects of the 602 Guidelines.

New Council Focus

Appendix A to Subpart B of the guidelines states "changes in the guidelines
emphasize the resource, not its allocation and focus on overfishing, not on Optimum
Yield." In the past, the councils concentrated on allocating the resource to maximize
benefits to the fishing industry. This resulted in many fish stocks being overexploited.
The guidelines require that degraded stocks and their habitat be restored. The new
management focus should be from a biological perspective. The fully implemented
guidelines should eventually restore stock health and maximize long-term benefits to
the nation. In the short term, fishermen will probably have to reduce their fishing
effort, and some will be urged to switch to less exploited species or to another
career.

Defining Overfishing in Terms of Maximum Sustainable Yield

The guidelines provide some flexibility in defining overfishing. Congress
recognizes that fisheries and fish population dynamics vary from stock to stock.
Thus, it would be hard to apply one definition to every species. Section 602.11(c)
states, "Overfishing is a level of fishing mortality that jeopardizes the long-term
capacity of a stock or stock complex to produce maximum sustainable yield (MSY)
on a continuing basis." It leaves specification of overfishing to the individual FMP.

Defining overfishing is aided by the guidelines that identify economic, social
and ecological factors to consider in modifying MSY to arrive at optimum yield (OY).
Section 602.11 (f)(3)(iii) of the guidelines states that the ecological factors to
consider when setting MSY are "the vulnerability of incidental or unregulated species
in a mixed-species fishery, predator-prey or competitive interactions, and
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dependence of marine mammals and birds or endangered species on a stock of fish.
Equally important are environmental conditions that stress marine organisms, such
as natural and man-made changes in wetlands or nursery grounds, and effects of
pollutants on habitat and stocks." This section clearly specifies that environmental
factors should be considered in setting MSY. Fishery managers must consider
habitat that varies from wetlands and nursery grounds to open ocean. They should
consider switching from single-species management to management from an
ecosystem perspective. They could then consider competitive interactions,
unmanaged species important to the food chain, and endangered species.

OY is based on MSY. Section 602.11(d)(3) states, "MSY may need to be
adjusted because of environmental factors, stock peculiarities, or other biological
variables prior to the determination of OY." Each FMP or amendment must explain
how MSY was adjusted to consider environmental factors and how the choice of OY
will prevent overfishing. This will be easy if OY is determined from a measurable,
biological standpoint; then if fishing effort exceeds the effort level associated with
OY, the stock is considered to be overfished.

Status of the Stock

Section 602.11 (c)(5) states, "Secretarial approval or disapproval of the
overfishing definition will be based on consideration ofwhether the proposal:... (iii)
provides a basis for objective measurement of the status of the stock against the
definition." The Northeast Fisheries Center hosts stock assessment workshops to
assemble species experts to determine the status of each managed species. The
assessment allows managers to determine if a stock is overfished by comparing
current fishing mortality rates with the target rate in the overfishing definition.

One problem with the current assessment technique is that habitat and
non-fishing mortalities are considered constant when calculating natural mortality in
fish populations. If habitat quality is held constant, thenchanges in habitat will not be
reflected in stock assessments. Appendix A to Subpart B of the guidelines states,
"Councils should attempt to obtain estimates ofall sources ofmortality and consider
these estimates in adjusting directed fishing levels." Habitat variability should be
added to population models in order for habitat to assume importance in fish
management. Unfortunately, information linking habitat factors to stock changes is
usually not available.

Habitat Assessment

Habitat assessments are needed for each species. One way to gatherthe
best available information on habitat, its trends, and its link to stock sizes is to hold
a habitat assessment workshop similar to a stock assessment workshop. The
experts should assess the status of the habitat and what information is lacking to
complete a good assessment. A research program should be designed to address
these information deficiencies. Until there is sufficient information linking habitat
factors and stock size, habitat factors will not be fully considered in stock
assessments and fish management.
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Stock Assessment and Fishery Evaluation Reports

The guidelines require the preparation of periodic Stock Assessment and
Fishery Evaluation (SAFE) reports. These SAFE reports must be prepared by the
secretary but may incorporate information from any source. According to the Section
602.12(e), SAFE reports should be based on "the best available scientific infor
mation concerning past, present, and possible future condition of the stocks and
fisheries being managed under federal regulation." The guidelines require the reports
to be reviewed annually and changed as necessary for each FMP.

Habitat assessment workshops would be a good method of collecting
information for these reports.

Appendix Ato Subpart B, (Standard 2—General) states, "Each SAFEreport
should contain information on which to base harvest specifications, such as ...
significant changes (if any) inthe habitat or ecosystem since itwas last described in
the FMP, an amendment to the FMP or previous SAFE report." The reports should
document current ecosystem and habitat descriptions, significant trends, and
deficiencies in habitat information. These reports could be used by other agencies to
improve environmental and regulatory impact documents. The SAFE reports should
explain the relative health of stocks, how OY was determined, and stock estimates
relative to the overfishing definitions. Also, the reports need to evaluate the
effectiveness of the conservation and management measures in preventing
overfishing.

Monitoring to Determine Sources of Downward Trends

Section 602.11(c)(7) states, "care should be taken to identify the cause of
any downward trends in spawning stock size or average annual recruitment; ... (i)
whether these trends are caused by environmental changes or by fishing effort." To
determine the causes of any downward trend, the stock and its habitat must be
closely monitored over many years. This monitoring requirement is delineated in
Section602.11 (2): "Overfishing mustbe defined in a wayto enable the council and
secretary to monitor and evaluate the condition of the stock or stock complex
relative to the definition." An extensive habitat and stock monitoring and research
program is clearly needed to determine if overfishing is occurring and to identify the
causes of stock decline. This information allows management decisions to be placed
on a sound biological foundation.

Measures to Prevent Overfishing

According to National Standard 1, all FMPs or amendments must contain
conservation and management measures to prevent overfishing while achieving OY
on a continuing basis. Implemented conservation and management measures must
be capable of being monitored to determinetheir effectiveness.

The councils should be innovative in developing approaches to conserve
and manage stocks. These approaches should include habitat improvements.
Without good quality habitat in sufficient quantity, individual species will be unable to
reach their maximum potential. If stocks are approaching or have reached an
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overfished state, the conservation and management measures, according to the
guidelines, must be more restrictive.

Rebuilding Program Must Be Timely

The concept of overfishing is based on the premise that irreversible
damage to a resource's ability to recover in a reasonable period of time is
unacceptable. Therefore, if the stock is overfished, a rebuilding program must be
implemented in a timely manner. The rebuilding program may require drastic cuts in
fishing effort and the restoration of degraded habitat. The period of time required to
cut fishing effort must be specified even if there is uncertainty in estimation of
parameters. The secretary will determine if the rebuilding schedule adequately
addresses overfishing and habitat issues in a timely manner.

Uncertainty and Conservation Reserves

The guidelines require that risk (uncertainty associated with either
environmental factors or estimates of domestic harvest) be considered in stock
assessments or rebuilding plans. Section 602.11(c)(4) states "Councils must build
into the definition appropriate consideration of risk, taking into account uncertainties
in estimating domestic harvest, stock conditions or the effects of environmental
factors." One method of allowing for uncertainty in stock estimates is to allocate a
conservation reserve as an ecological safety net. Appendix A to Subpart B states
"Buffers toprotect against overfishing because ofuncertainty in estimating stock size
or domestic harvest may be established in the form of reserves or a reduced OY."
Most estimates of spawning stock biomass have large variances, therefore an
ecological safety net (reserves) should be established for all fisheries with large
uncertainties in spawning stock biomass.

The concept of establishing reserves is stated clearly in National Standard
6. Section 602.16 (c)(2) states "Every effort should be made to develop FMPs that
discuss and take into account these vicissitudes. To the extent practicable, FMPs
should provide a suitable buffer in favor of conservation. Allowances and uncer
tainties should be factored into the various elements of an FMP. Examples are: ...
(ii) Establish a reserve. Creation of a reserve may compensate for uncertainties in
estimating domestic harvest, stock conditions, or environmental factors." Therefore,
besides protecting against uncertainties in stock estimates, conservation reserves
can be justified for rebuilding stocks degraded by man's activities. Conservation
reserves are needed so that stocks are not continually driven to, or maintained at,
the threshold of overfishing.

Quotas as Conservation Reserves

Optimum yield may be expressed as a formula that converts periodic stock
assessments into quotas. If FMPs are quota based then it is possible to adjust OY
based on environmental conditions. Therefore, if the habitat is degraded, an
adjustment can be made in the quota to help conserve the stock.
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Habitat Degradation

Healthy habitat is essential to healthy fish stocks. Appendix A to Subpart B
states "NOAA [National Oceanic and Atmospheric Administration] also recognizes
that a decline in stock size or abundance may occur independent of fishing pressure
and that adverse changes in essential habitat may increase the risk that fishing
effort will contribute to a stock collapse." To guard against a stock collapse, the
quality and quantity of a species habitat must be maintained. The loss of habitat has
lead to the decline of many species and the disappearance of others.

Section 602.16 (c)(2)(iv) states "FMPs may address the impact of pollution
and the effects of wetland and estuarine degradation on the stocks of fish; identify
causes of pollution and habitat degradation and the authorities having jurisdiction to
regulate or influence such activities; propose recommendations that the Secretary
will convey to those authorities to alleviate such problems; and state the views of the
council on unresolved or anticipated issues." It is clear the councils must be actively
involved in the process of preventing and restoring degraded habitat. The councils
and NMFS can contribute to the process by monitoring the habitat of living marine
resources and identifying the causes of degradation.

Comment Authority

Section 602.11(c)(7)(iii) states "If man-made environmental changes are
contributing to the downward trends, in addition to controlling effort councils should
recommend restoration of habitat and other ameliorative programs, to the extent
possible, and consider whether to take actions under Section 302(i) of the Act."
Section 302(i) gives the councils comment authority on federal and state activities
that may affect the habitat of any species under its jurisdiction. This Magnuson Act
mechanism provides the councils the authority to influence decisions impacting living
marine resources outside of their direct control. The councils must take an active

role by providing comments on federal and state actions that impact living marine
resources and their habitat. The action agency must provide a substantive response
to council comments within 45 days. No penalties are imposed on the action
agencies if they do not respond. Therefore, this comment authority needs to be
strengthened legislatively or the councils need to work aggressively to get action
agencies to accept their recommendations to protect or restore degraded habitats.

Conclusion

The environmental provisions of the 602 guidelines are not being fully
implemented. The councils need to shift their management perspective from an eco
nomic to a biological basis. Stock rebuilding programs should err on the side of
conservation instead of exploitation. Councils must fully integrate environmental and
habitat factors into management of the fisheries.

Councils need to do a better job of habitat assessment. Habitat assessment
workshops are a good mechanism to gather the best available information. The
councils and NMFS must identify information deficiencies and conduct a research
and long-term monitoring program to develop the linkage between habitat quality and
stock changes. The monitoring program will establish baseline information so
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changes in habitat will be documented and factored into stock assessments. This
will provide a good foundation for biological management of the fisheries.

Full implementation of the guidelines means fishing effort on overfished
stocks must be reduced. Councils need to make the tough decisions now to reduce
fishing effort. Also, the councils and NMFS should identify who is degrading marine
habitats. With this information, the councils, NMFS and other agencies can work
together to minimize or eliminate human degradation of marine environments.
Healthy habitats allow fish stocks to rebuild to their maximum sustainable yields,
thereby increasing the long-term viability and harvest of marine resources.
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Abstract

ENTERPRISE BUDGETS FOR OYSTER RELAYING
Benedict C. Posadas, David D. Burrage,

Jurij Homziak and C. David Veal
Mississippi State University

Oyster landings in many regionsare in persistent decline. At the same time,
the extent of oyster grounds where harvest is restricted for sanitary reasons is ex
panding. This resource may provide an alternative to revitalize the ailing oyster
industry. A joint two-year pilot oyster relaying program was undertaken by oyster
fishermen and local, state and federal governments in Mississippi. The results of this
public relaying program were compared with relaying activities in a hypothetical
private lease. Harvest projections are limited to two years due to the lack of reliable
basis for estimation beyond this period. The presence of juvenile oysters in the
public relaying site, however, indicates that more harvests are expected in the
future. With good management and suitable environmental factors, the public
relaying site could develop into a sustainable oyster fishery. Average harvests from
the public reef were relatively higher than from the private lease. Fishermen harvest
264 sacks per acre from the public reef. A harvest of 125 sacks per acre is
sustainable in the private lease. Private relaying is a relatively cheaper method than
public relaying. The estimated average totalcosts in a new 14-acre private lease are
$17 per sack or $2,095 per acre in Year I and $5 per sack or $576 per acre in Year
II. Public relaying in a new 10-acre reef costs $20 per sack or $5,244 per acre in
Year I and $7 per sack or $1,950 per acre in Year II. However, the expected
average gross receipts are greater in public relaying than in private relaying. At$24
per sack, annual gross receipts average $6,342 per acre in the public enterpriseand
$3,000 per acre in the private enterprise. Both investment alternatives could be
profitable enterprises. The expected average returns to capital and management
skills in private relaying are $905 per acre or $7 per sack in Year I and $2,424 per
acre or $19 per sack in Year II. The estimated average returns to capital of all par
ticipating institutions and oystermen's labor and managerial skills in public relaying
are $1,099 per acre or $4 persack in Year I and $4,393 peracre or $17 persack in
Year II. The estimated net returns for both enterprises, however, are sensitive to
variations in ex-vessel prices and annual harvests.

Introduction

Mississippi oyster landings have declined since the latter part of the past
decade. Landings in 1990 was 147,517 pounds of meat, which is less than 14 per
cent of the average over the past decade. The value of the 1990 landings was
$402,976, representing about31 percent ofthe average during the past decade. The
average ex-vessel price increased from $1.06 per pound in 1980 to $2.73 per pound
in 1990. Effort varied widely reflecting wide fluctuations in oysters available for
harvest. An average of805fishermen participated in the oyster fishery annually. The
reduction in landings adversely affected fishing income of fishermen. The average
fisherman landed 1,376poundsofoyster meatvalued at $1,791 per year.
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Loss of habitat was identified as the most serious problem contributing to
the dismal state of the oyster industry (GSMFC, 1991). Habitat loss may be attribut
ed to the loss of cultch, salinity fluctuations, reef destruction, disease and pollution.
The increase in coastal populations has placed pressure on the estuaries from
sewage disposal, industrial activities, increased runoff from urban areas, and
agricultural and livestock activities (Broutman and Leonard, 1988). Public health
concerns are aggravated because many of the best growing waters are located near
discharges of sewage and other wastes (GSMFC, 1991).

For management purposes, the shellfish growing areas in Mississippi are
classified as approved, conditionally approved, restricted, prohibited and unclassified
areas (MCWFP, 1990). Several sections of the state oyster-growing areas are
classified as restricted waters (MCWFP, 1990) covering about 2,000 acres in 1985
and 57,000 acres in 1990 (USDC, 1991). Not all water bottoms classified as
restricted for water-quality reasons are productive oyster reefs and annual
production varies significantly. For example, a restricted shoreline safety zone is
essentially devoid of oyster production.

Oyster relaying was recognized as one of the measures to increase the use
of oyster resources from restricted areas (GSMFC, 1991). It involves the removal of
oysters from restricted waters and transfer to approved or conditionally approved
waters for natural biological cleansing using the ambient environment as a treatment
system (USDC and USDHHS, 1985). The oysters may be directly spread on the
new bottom or suspended in various types of containers. When suspended in
containers, mature oysters are allowed to cleanse themselves in approximately 15
days (GSMFC, 1991). Materials spread on the new bottom consist of mature and
juvenile oysters and empty oyster shells. The mature oysters are harvested later
when the oyster season opens. The empty shells may become cultch materials for
spat spawned by mature oysters. The juvenile oysters may be harvestable after one
or two years from relaying.

Management Alternatives

In a public relaying enterprise, oyster resources are transferred to public
water bottoms and harvested by licensed fishermen during open seasons. The
relayed oysters become a common-property resource, while the revenues accruing
from the harvest and sale of oysters belong to individual fishermen. State revenues
associated with relaying come from oyster fishing licenses, seafood dealer and
processor licenses, and shell retention and sales taxes (GSMFC, 1991). The
decision to undertake public relaying enterprises is dependent upon the economic
benefits and costs of relaying oysters (Burrage et al., 1991).

When oysters are relayed by a private enterprise, materials are moved to a
privately leased oyster growing area. The revenues earned from the harvest and
sale of oysters belong to the owners of the private enterprise. Private relaying
enterprises are financially feasible if the net present value of future income is
positive, or the internal rate of return is greater than the cost of borrowing.
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Relaying Process

Oysters are dredged and planted during the establishment year (Year I).
The monitoring of oyster resources and harvesting of mature oysters occur during
the establishment (Year I) and production (Year II) years. Harvest projections are
limited to two years due to the lack of reliable basis for estimation beyond this
period. The presence of juvenile oysters in the relaying site, however, indicates that
more harvests are expected in the future. With good management and suitable
environmental factors, the relaying site could develop into a sustainable oyster
fishery.

Dredging. A relaying permit issued by the Mississippi Commission on
Wildlife, Fisheries and Parks (MCWFP) is required before any person or entity other
than the Bureau of Marine Resources (BMR)can relay oysters in the state of Missis
sippi (MCWFP, 1990). Further, only two dredges weighing not more than 115
pounds each and not having more than 16 teeth are allowed on each vessel for
dredging oysters. A BMR officer must be present during dredging of oysters in
restricted waters until their transfer to privately leased oyster grounds (MCWFP,
1990).

In public relaying, a 65-foot boat is used in dredging oysters from restricted
Mississippi waters (Table 1). The dredge boat can transfer an average of 250
barrels per trip. The dredge boat is operated by four state employees and assisted
by four volunteer inmates. In each dredging trip, the dredge boat operates for more
than 19 hours. An employee guards the boat during evenings when it is loaded with
oysters.

In the example used of private relaying operations undertaken in
Mississippi, a 67-foot vessel is used in dredging and planting oysters. This vessel
can move 500 barrels per trip, depending on the availability of materials. The vessel
is operated by three people who spend about 18 hours each per dredging trip.

Planting. The planting rate for new oyster reefs is about 500 barrels per
acre (Table 2). The oysters relayed in a public enterprise are loaded onto motorized
skiffs. Contract oystermen shoveled these materials at designated areas each
planting day. This planting technique is suitable in relaying areas with shallow
waters.

In private relaying, oysters are sprayed overboard by a fire cannon from the
dredge boat directly to designated areas on the relaying site. This planting method is
appropriate in oyster reefs accessible by large dredge boats or barges.

Monitoring. The monitoring of the oysters and growing areas is necessary
to assess the biological characteristics of oyster resources to ensure compliance
with existing oyster fishing regulations and management practices. Both private and
public relaying areas are susceptible to poaching, and steps must be taken to deter
theft of the relayed materials.

An oyster biologist, a BMR officer and project manager monitor the oysters
in the public relaying area 10 to 12 times per year (Table 3). Oyster samples are
taken from the relaying area to determine size composition, mortality rates and other
biological indicators.

For about two months after relaying, an employee of a private relaying
enterprise watches the oyster grounds from the beach. When the shrimping season
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opens, monitoring is stopped since the risk of losses due to poaching is greatly
reduced.

Harvesting. Mature oysters over three inches long can be harvested during
open season (MCWFP, 1990). An annual oyster fishing license is required when
harvesting oysters from the state water bottoms. Fishermen need to register at the
designated check-in station before and after harvestingoysters every harvest day. A
shell retentiontax of 50 cents is imposed on every sack landed in Mississippi.

Harvesting in the public relaying site is undertaken by fishermen using
motorized skiffs (Table 4). Each skiff is equipped with one set of tongs. One fisher
man harvests the oysters while the other culls them. Over three sacks are harvested
by each boat daily, which is below the sack limit for commercial fishermen using
tongs.

The harvesting of mature oysters in a private lease requires written
permission from the BMR (MCWFP, 1990). Each boat uses two dredges and five
people to harvest 14 sacks of oysters per hour.The actual harvesting rate, however,
is generally adjusted to the actual condition of the oysters.

Enterprise Budgets

Enterprise budgets for oyster relaying in Mississippi are estimated for the
establishment (Year I) and production (Year II) years. Computer simulation models
were developed to estimate the enterprise budgets. The biological, technical and
economic aspects of public oyster relaying are based on the actual results of the
oyster relaying program in Jackson County, Miss. (Burrage et al., 1991; Posadas et
al., 1991). Additional information was collected from a private oysterman who has
undertaken private relaying operations in Mississippi to develop enterprise budgets
for an hypothetical private enterprise.

Users of these budgets are cautioned to use them only as guides in
preparing financial projections, and estimates must be adjusted to circumstances
surrounding individual enterprises. The assumptions used in budgeting are based on
actual relaying operations, but differences in the underlying circumstances and
management practices of planned enterprises might require adjustments in the
planning assumptions. Estimates depend on the assumed environmental conditions
in the oyster reefs and fluctuations beyond the critical limits may lead to inaccurate
results.

Annual Costs and Returns. The two consecutive years of oyster harvests
from the oyster-relaying area inJackson County, Miss. (Burrage et al., 1991) provide
strong empirical evidence for a successful public relaying enterprise. Fishermen
harvest an average of 2,643 sacks of oysters per year for two years from the new
10-acre public reef. The reported harvest of a commercial fishing boat averages 3.2
sacks per day. With an ex-vessel price of $24 per sack, the expected gross receipts
for public relaying are $63,423 per year (Tables 5 and 6). Public relaying costs
$52,435 in Year I and $19,496 per year in Year II. The estimated combined net
returns to capital of all participating institutions and oystermen's labor and
managerial skills are $10,988 in Year I and $43,928 in Year II.

However, there are some distributional issues involved in public relaying,
since the state/local government provides funds for the public relaying enterprise.
The state/local government undertakes the dredging, planting and monitoring, which
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cost $25,765, $6,884 and $1,744, respectively. In return, the state government
expects to collect fishing licenses and shell-retention taxes from oyster fishermen,
amounting to $1,198 and $1,321 per year, respectively. Additional revenues are
anticipated from seafood processor and dealer licenses, sales taxes during the final
sale of oyster products, property taxes and state income taxes.

Fishermen incur $18,042 per year to harvest oysters from the public
relaying area. In return, fishermen receive $63,423 per year from the sale of oysters
harvested. The net returns to their labor, capital and managerial skills are $45,381
per year. Essentially, the state/local government subsidizes the income of oyster
fishermen by paying for the total costs of dredging, planting and monitoring
amounting to $34,393 in Year I and $1,454 in Year II.

At 50 sacks per day, about 1,750 sacks can be harvested from a 14-acre
private oyster lease. However, no reliable data substantiate this estimate from a
private oyster lease. Critical fluctuations in environmental conditions in the private
oyster reefs prevented the owner from sustaining oyster production. Nevertheless,
the private lease is expected to generate gross receipts of $42,000 per year at a
cost of $29,335 in Year I and $8,062 in Year II (Tables 7 and 8). The expected net
returns to owners' capital and management are $12,665 in Year I and $33,938 in
Year II.

Comparison Between Public and Private Relaying. Oyster harvests from the
public reef are higher than from the private lease. Based on actual landings, oyster
fishermen harvest 264 sacks per acre from the public relaying area. As suggested
by the interviewed oysterman, a harvest of 125 sacks of oysters per acre is
sustainable in the private relaying area.

The expected average gross receipts are greater in public relaying than in
private relaying. At $24 per sack, annual gross receipts average $6,342 per acre in
public enterprises and $3,000 per acre in private enterprises due to differences in
recovery and harvesting rates.

Private oyster relaying is a relatively cheaper method than public oyster
relaying. The estimated average total costs of relaying in a new 14-acre private
oyster lease are $16.76 per sack or $2,095 per acre in Year I and $4.61 per sack or
$576 per acre in Year II. Public relaying in a new 10-acre oyster reef costs $19.84
per sack or $5,244 per acre in Year I and $7.38 per sack or $1,950 per acre in Year
II.

Private relaying generates higher average net returns per sack of oysters
harvested due to lower average relaying costs. However, public relaying produces
higher average net returns per acre planted because of higher average oyster
harvest. The expected average net returns to capital and management skills for
private relaying are $905 per acre or $7.24 per sack in Year I and $2,424 per acre
or $19.39 per sack in Year II. The estimated average net returns to capital of all
participating institutions and oystermen's labor and managerial skills in public
relaying are $1,099 per acre or $4.16 per sack in Year I and $4,393 per acre or
$16.62 per sack in Year II.

Sensitivity Analysis. The precarious nature of the oyster industry requires
an evaluation of the possible effects of fluctuations in critical factors affecting the
economic viability of oyster relaying (e.g., harvest, costs and prices. Annual harvests
are determined by the availability of mature oysters in the relaying area. The survival
ofoysters depends on several biological and environmental factors (e.g., spawning,
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salinity, predation and pollution). The wide fluctuations in environmental conditions in
traditional oyster growing areas make relaying a highly risky enterprise. To evaluate
the sensitivity of the net returns from oyster relaying enterprises to price and harvest
fluctuations, three output levels and three ex-vessel prices are assumed, namely:
oyster harvest, 1,000, 2,000 and 3,000 sacks per year; ex-vessel price, $10, $15
and $20 per sack.

The combined returns to capital of participating agencies and labor-
management of oyster fishermen are sensitive to fluctuations in ex-vessel prices and
harvests (Table 9). In a new 10-acre public relaying enterprise, a total harvest of
3,000 sacks in Year I will generate positive net returns if ex-vessel price is at least
$20 per sack. A total harvest of less than 2,000 sacks in Year I will produce
negative net returns for the public relaying enterprise. At any harvest level, however,
the harvesting of oysters from the public oyster reef brings more private benefits to
the fishermen than the private cost of harvesting.

The returns to capital and managerial skill of the owners of the private
relaying enterprise are sensitive to fluctuations in ex-vessel prices and harvests
(Table 10). A harvest of 3,000 sacks and ex-vessel price of $10 per sack will
produce net returns of $-2,464 in Year I. When harvest is 2,000 sacks and ex-vessel
price is $15 per sack in Year I, net returns will be $-152. If harvest is 1,000 sacks
and average ex-vessel price is $20 per sack, net returns will be $-6,876 in Year I.
Positive net returns are expected at any harvest level from the private lease in Year
II.
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Table 1. Dredging assumptions for-public and private oyster relaying (Posadas et al.,
1991).

Item

Dredging period
Dredging output
Dredging vessel
Dredging gear
Regular crew
Volunteer crew

Dredging trips
Dredging hours

Public Relaying
May-July
250 bbl/trip
One 65-ft dredge boat
2 dredges
4 persons/trip
2-4 persons/trip
20 trips/yr
19.3 hr/trip

Private Relaying
March-April
500 bbl/trip
One 67-ft barge
2 dredges
3 persons/trip
None

14 trips/yr
17.9 hr/trip

Table 2. Planting assumptions for public and private oyster relaying (Posadas et al.,
1991).

Item Public Relaying Private Relaying
Planting area Bangs Lake Pass Christian

Lease size 10 acres 14 acres

Planting period May-July March-April
Planting method Shoveled from skiffs Sprayed overboard barge
Planting boats 5.6 skiffs/day 1 barge/trip
Planting gear 1 shovel/skiff 1 fire cannon/boat
Planting rate 500 bbl/acre 500 bbl/acre

Planting days 20 days/yr 14 trips/yr
Planting hours 3.1 hr/skiff/day 0.5 hr/trip
Regular crew 1.7 persons/skiff 3 persons/boat

Table 3. Monitoring assumptions for public and private oyster relaying (Posadas et
al., 1991).

Item

Monitoring period
Monitoring method
Monitoring boat
Monitoring trips
Monitoring crew
Monitoring hours

Public Relaying
Monthly
Collect samples
1 skiff

1 trip/month
1-3 persons
3 hr/trip
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Private Relaying
April-May
Monitor from beach

None

60 trips/yr
1 person
4 hr/trip



Table 4. Harvesting assumptions for public and private oyster relaying (Posadas et
al., 1991).

"em Public Relaying Private Relaying
Harvesting period December-April December-April
Harvesting days 35 days/yr 35 days/yr
Harvesting boats 24 skiffs/day 1dredge boat/day
Harvesting gear 1set of tongs/skiff 2dredges/boat
Harvesting hours 2.8 hr/skiff/day 3.6 hr/boat/day
Harvesting rate 3.2 sacks/skiff/day 50 sacks/boat/day
Regular crew 1.7 persons/skiff 5 persons/boat
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Table 5. Summary ofestimated costs and returns of public relaying ina new 10-acre
oyster reef, Year I. Valuesand costs are given in dollars (Posadas et al., 1991.)

Gross Receipts
Oyster harvest

Dredging Planting Monitoring Harvesting Total

0 0 0 63,423 63,423

Variable Costs

Labor services 13,703
Fuel and oil 1,695
Repair and maintenance 1,142
Food supplies 1,665
Launching fees 20
Land transport 560
Interest on operating capital 949
Total Variable Costs 19,934

Income Above Variable Costs

3,685
619

244

0

117

233

245

5,143

Fixed Costs

Licenses 0 0
Depreciation 2,130 428
Insurance and taxes 639 17

Interest on investment 663 87

Management 2,396 1,208
Miscellaneous 0 0

Total Fixed Costs 5,831 1,741

Total Costs 25,765 6,884

Net Returns (25,765) (6,864)

574

491 0 17,879
60 3,133 5.507
25 2,016 3.427

0 0 1,865
12 839 988

336 3,356 4,485
46 467 1,708

971 9,810 35,858

27,565

0 1,198 1,198
65 4,061 6,685

3 155 815

16 776 1,542
689 720 5,015

0 1,321 1,321
773 8,232 16,577

,744 18,042 52,435

744) 45,381 10,988



Table 6. Summary of estimated costs and returns of public relaying in a new 10-acre
oyster reef. Year II. Values and costs are given in dollars (Posadas et al.. 1991).

Gross Receipts
Oyster harvest

Dredging Planting Monitoring Harvesting Total

0 0 0 63.423 63,423

Variable Costs

Labor services 0
Fuel and oil 0
Repair and maintenance 0
Food supplies 0
Launching fees 0
Land transport 0
Interest on operating capital 0
Total Variable Costs o

Income Above Variable Costs

Fixed Costs
Licenses 0
Depreciation 0
Insurance and taxes 0
Interest on investment 0
Management 0
Miscellaneous 0
Total Fixed Costs q

Total Costs 0

Net Retums 0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

575

409 0 409
50 3,133 3,183
21 2,016 2,037
0 0 0

10 839 849
280 3,356 3,636
39 467 506

809 9,810 10,619

52,804

0 1,198 1,198
54 4,061 4,115
3 155 158
14 776 790

574 720 1,294
0 1,321 1,321

644 8,232 8,877

1,454 18,042 19,496

(1,454) 45,381 43,928



Table 7. Summary of estimated costs and retums of private relaying in a new
14-acre oyster reef, Year I. Values and costs are given in dollars (Posadas et al.,
1991).

Dredging Planting Monitoring i Harvestm]J Total

Gross Receipts
Oyster harvest 0 0 0 42,000 42,000

Variable Costs

Labor services 7,210 158 1,032 3,500 11,900

Fuel and oil 3,187 89 0 1,005 4,281

Repair and maintenance 1,831 51 0 76 1,958

Food supplies 1,260 0 0 875 2,135

Launching Fees 0 0 0 0 0

Land transport 112 0 120 140 372

Interest on operating capital 680 14 58 90 841

Total Variable Costs 14,280 312 1,210 5,685 21,487

Income Above Variable Costs 20,513

Fixed Costs

Licenses 100 0

Depreciation 1,221 34

Insurance and taxes 1,465 41

Interest on investment 1,831 51

Management 1,826 53

Miscellaneous 0 14

Total Fixed Costs 6,442 193

Total Costs 20,722 505

Net Retums (20,722) (505)

576

0 100 200

0 102 1,356

0 61 1,567

0 76 1,958

0 0 1,878

0 875 889

0 1,214 7,848

1,210 6,899 29,335



Table 8. Summary of estimated costs and returns of private relaying in a new
14-acre oyster reef, Year II. Values and costs are given in dollars (Posadas et al.,
1991).

Dredging Planting Monitoring Harvesting Total

Gross Receipts
Oyster harvest 0 0 0 42,000 42,000

Variable Costs

Labor services 0 0 1,032 3,500 4,532
Fuel and oil 0 0 0 1,005 1,005
Repair and maintenance 0 0 0 76 76
Food supplies 0 0 0 875 875
Launching Fees 0 0 0 0 0
Land transport 0 0 120 140 260
Interest on operating capital 0 0 58 90 147

Total Variable Costs 0 0 1,210 5,685 6,895

Income Above Variable Coats 35,105

Fixed Costs

Licenses 0 0 0 100 100
Depreciation 0 0 0 102 102
Insurance and taxes 0 0 0 0 0
Interest on investment 0 0 0 76 76
Management 0 0 0 0 0
Miscellaneous 0 14 0 875 889
Total Fixed Costs 0 14 0 1,153 1,167

Total Costs 0 14 1,210 6,838 8,062

Net Returns 0 (14) (1.210) 35,162 33,938
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Table 9. Estimated net combined retums from public relaying in a new 10-acre
oyster reef at different ex-vessel prices and oyster harvests, Years l-ll. Values are
given in dollars (Posadas et al., 1991).

OYSTER HARVEST (SACKS)
EX-VESSEL PRICE 1,000 2,000 3,000

Yearl

$10/sack -31,666 •28,220 -24,773

$15/sack -26,668 -18,223 - 9,778

$20/sack -21,668 •8,223 5,222

Year II

$15/sack 6,271 14,714 23,162

$20/sack 11,271 24,714 38,162

$25/sack 16,271 34,717 53,162

Table 10. Estimated net retums from private relaying in a new 14-acre oyster reef at
different ex-vessel prices and oyster harvests, Years l-ll. Values are given in dollars
(Posadas et al., 1991).

OYSTER HARVEST (SACKS)
3,000

-2,464
11,574
26,576

EX-VESSEL PRICE 1,000 2,000

Yearl

$10/sack -17,463 •9,959

$15/sack -11,877 -152

$20/sack - 6,876 9,850

Year II

$10/sack 3,810 11,315

$15/sack 9,371 21.131

$20/sack 14,371 31,132
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Introduction

ECONOMICS AND THE ENDANGERED SPECIES
Katharine F. Wellman and Karl Gleaves

National Oceanic and Atmospheric Administration'

The Endangered Species Act of 1973 (Pub. L. 93-205, 1973, 87 Stat. 884-
903 as amended; 16 U.S.C. 1531-1543, 1988) (ESA or "the act") is one of our
nation's strongest and most controversial environmental laws (Pub. L, 1973; 16
U.S.C. 1531-1543. 1988). Often the controversy is framed in terms of "nature vs.
economics." For example, there have been numerous debates on topics such as the
snail darter vs. the $100 million Tellico Dam project [TVA v. Hill); sea turtles vs. the
economic survival of shrimp fishermen and the shrimp industry; the Spotted Owl vs.
thousands of timber-related jobs; and Pacific salmon in the West and Northwest vs.
significant economic consequences for utilities, farmers and other water users. This
article focuses on the role of economics in the ESA.

A commonly held view is that the ESA precludes consideration of economic
factors (Wall Street Journal, 1992). This article suggests that the common im
pression is overly simplistic and that it is legitimate and appropriate to consider
economics at certain stages of the ESA process, it provides a general description of
the ESAand reviewssix types of determinations or actions that may occur as a part
of the ESA process. In each case, the permissibility of considering economic factors
at that stage is analyzed, and if economics can be considered, the importance of
economics in that decision is summarized.

Faced with the need for a methodological approach that can deal with the
inevitable economic questions and uncertainties encountered in the ESA process,
this article then suggests that mathematical models should be considered. These
models address the need for explicit and objective analysis of economic costs and
benefits associated with species preservation at appropriate points in the ESA
process. In addition, using the listing of salmon in the Columbia River Basin as an
illustration, the article outlines several economic evaluation approaches and their
appropriateness in various stages of the listing and recovery process.

Legal Constraints and Considerations

A General Description of the ESA. The ESA is jointly administered by the
secretaries of the Interiorand Commerce, with most responsibilities delegated to the
Fish and Wildlife Service (FWS) and the National Marine Fisheries Service (NMFS),
respectively. (The term "service" is used to refer to either FWS or NMFS.) The ESA
protects a population of fish, wildlife or plants if that population is officially listed as
an "endangered" or "threatened" species. The act also provides for the designation
of critical habitat. Among the ESA's most significant provisions are the protections of

'The views expressed in this article are solely those of the authors and do not purport to
represent those of the National Oceanic and Atmospheric Administration, the National Marine
Fisheries Service, or any other agency or person.
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Section 7. This section includes a-requirement that federal agencies, in consultation
with FWS or NMFS, ensure that their actions are not likely to jeopardize the
continued existence of a listed species or result in the destruction or adverse
modification of critical habitat. Section 9 prohibits actions such as the taking of
endangered fish and wildlife (in most cases, similar restrictions apply to threatened
species). Unlike Section 7, these prohibitions are not limited to agency actions but
apply to all persons subject to U.S. jurisdiction.

Proposed and Final Listing Decisions. Typically, the ESA process begins
when the service begins to review the status of a species, either on its own initiative
or in response to a petition that presents substantial information. The statute does
not specify time schedules if the service initiates the status review. However, if the
service receives a petition, a proposed listing decision is required within one year. A
final listing decision is required within two years after receipt of a petition providing
substantial information. These time constraints are infrequently extended.

Economics are not relevant and cannot be considered as a part of the
listing process. These determinations shall be made "solely on the basis of the best
scientific and commercial data available ..."2 The legislative history of the 1982
amendments states explicitly that "economic considerations have no relevance to
determinations regarding the status of a species. ..." Consequently, the listing
process is exempt from various laws and executive orders that otherwise would
require an economic analysis. In addition, the listing is exempt from the require
ments of the National Environmental Policy Act (NEPA).

Proposed and Final Critical Habitat Designations. Under the ESA, critical
habitat should be designated at the time of the final listing of a species but can be
delayed as long as one year if it is not determinable at that time (16 U.S.C.
1531(b)(6), 1988).3 The first step in designating critical habitat is to determine the
physical and biological features that are essential to the conservation of the species
and whether they may need special management consideration and protection. In
the second step economics are to be considered. "The secretary shall designate
critical habitat... on the basis of the best scientific data available after taking into
consideration the economic impact, and any other relevant impact, of specifying any
particular area as critical habitat."

Consideration of economic impacts is required before final designation of
critical habitat. However, the joint NMFS and FWS regulations appear to allow pro
posed designations to go forward prior to completion of that analysis. FWS was
threatened with litigation in the spotted owl case because it did not provide adequate
notice nor the opportunity to comment on the economic analysis component of the

*The use of the word "commercial" is not intended to authorize the use of economic
considerations in the process of listing a species. The term is used to allow for the use of
trade data.

'Until recently, many critical habitat designations were delayed using this rationale. A recent
decision indicates that delays are appropriate only under limited circumstances and that this
one-year extension should not be considered automatic. Northern Spotted Owl v. Lujan. 758 F.
Supp. 621 (W.D. Wash. 1991).
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proposed critical habitat designation. Subsequently, FWS re-proposed critical habitat,
and that proposal includedan analysis of economic impacts.4

While, critical habitat designations must involve the consideration of
economic impacts, evaluating the extent of these economic impacts is problematic.
As interpreted by the service, the critical habitat designation by itself mayhave little
direct economic impact. Most oftheeconomic consequences are derived from listing
the species and are not directly attributable to the critical habitat designation. When
a species is listed, prohibitions against the taking of that species usually become
effective, and the no-jeopardy standard ofSection 7 becomes applicable to agency
actions. The prohibition on destroying or adversely modifying critical habitat, as
interpreted by regulation, provides protection that is very similar, if not the same, as
the protection provided by the no-jeopardy standard. In addition, the prohibitions
under Section 9 and associated regulations often protect habitat, regardless of
whether the habitat is officially designated. The fact that the designation of critical
habitat provides for little or no additional protection has been criticized by
commentators (Rohlf, 1989).

In some cases, the economic impact of the critical habitat designation,
apart from the impact of the listing and other protections provided for the species,
can be expected to be minimal. For example, the final listing of the Steller sea lion
as a threatened species under the ESA also prohibited shooting at these animals
and provided for a three-mile no-approach buffer area around certain key rookery
sites in order to protect the animals from unauthorized takings. Another rule
implemented restrictions on trawl fishing around key rookeries in order to conserve
the species and to avoid any possibility that commercial fishing could jeopardize its
continued existence. The 3-mile buffers and 10-mile no-fishing zones may have
significant economic repercussions, but these are consequences of regulations to
prevent takings and to ensure that agency actions will not jeopardize the species.
The economic impacts are not the result of critical habitat designations; critical
habitat has not been designated for this species. Clearly, while economics must be
considered in designating critical habitat, the relevance and importanceof economics
in the designation process may be limited.

Jeopardy Determinations and the Mandate to AvoidJeopardy. Once a spe
cies is listed under the ESA, the mandatory provisions of Section 7(a)(2) apply.
Federal agenciesare required to ensure that their actions are not likely to jeopardize
the continued existence of listed species. Similarly, once critical habitat is
designated, agencies must avoid the destruction or adverse modification of these
areas. The no-jeopardy obligation and the duty to avoid destruction or modificationof
critical habitat are to be carried out in consultation with NMFS or FWS. In making
determinations under Section 7(a)(2), the best scientific and commercial data
available are to be utilized. Consequently, FWS and NMFS do not consider
economics in issuing biological opinions or making jeopardy determinations as a part
of the Section 7 consultation process. The Supreme Court decision in the Tellico

4lt appears various laws and executive orders that require an economic analysis apply to the
designation of critical habitat. Under FWS policy, NEPA does not apply to critical habitat
designations; this policy is under legalchallenge.
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dam case indicated that economic consequences are irrelevant to the Section 7
mandate to avoid jeopardy. "The value of this genetic heritage is, quite literally,
incalculable." The court went on to state:

Quite obviously, it would be difficult for a court to balance a sum certain—even
$100 million—against a congressionally declared "incalculable" value, even
assuming we had the power to engage in such a weighing process, which we
emphatically do not." (TVA v. Hill, 1978).

Thus, the no-jeopardy mandate does not provide for the consideration of
economic factors; except in the extraordinary economic factors are irrelevant in
making jeopardy determinations under Section 7; or in a situation where an
exemption is sought from the Endangered Species Committee.

Alternatives to Avoid Jeopardy and the Duty to Conserve. As a practical
matter, economic considerations are important in the evaluation of alternatives that
are acceptable under the ESA. Normally, economic factors are considered when an
agency proposes an action, and, if applicable, economic and environmental
documents are prepared as a part of the administrative process. During consultation
with FWS or NMFS, the impact of the proposed action on endangered and
threatened species and their habitat is evaluated, and sometimes the proposed
action is modified to mitigate adverse impacts. Often economic factors are
considered in this process. While the language in some earlier cases suggested that
the duty to conserve species under Section 7(a)(1) imposed a stringent obligation, a
more recent decision indicates that there is a large degree of latitude in fulfilling this
duty if that action is consistent with a biological opinion issued through the
consultation process {Pyramid Lake v. U.S. Navy, 1990). Provided the action agency
complies with the no-jeopardy mandate and does not adversely modify critical
habitat, there is a great deal of latitude in choosing a preferred alternative, and
economics or other factors may be considered in making this choice.

Ifa biologicalopinion concludes that an agency action is likely to jeopardize
a listed species or to destroy or adversely modify critical habitat, reasonable and
prudent alternatives to avoid this conclusion must be suggested. In fact, jeopardy
opinionsare relatively infrequent. But even with a jeopardy opinion, nothing restricts
or prohibits the consideration of economic factors in selecting among the acceptable
reasonable and prudent alternatives. In a very few cases, the alternatives may be
viewed as so costly or undesirable that the action is blocked by the Section 7
process. But obviously, an evaluation of cost is an important consideration in
deciding whether to cancel an action. A recent study concluded that blocked actions
are very infrequent (Berry et al., 1992).

The Endangered Species Committee and the Exemption Process. In
response to TVA v. Hill, the 1978 ESA amendments created an Endangered
Species Committee and provided a mechanismfor obtaining an exemption from the
no-jeopardy mandate of Section 7. Economic factors are considered in the
exemption process.

The exemption process begins upon application to the Endangered Species
Committee, following completion of the normal consultation process. This committee,
sometimes referred to as the "God Committee," consists of the secretaries of
Agriculture, Army and Interior, the chairman of the Council of Economic Advisors,
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the administrator of EPA, the administrator of NOAA, and an individual to represent
the affected state. Five of the seven members must vote in person to allow for an
exemption. Before a waiver may be granted, the Endangered Species Committee
must determine on the record that: first, there are no reasonable and prudent
alternatives; second, the benefits of such action clearly outweigh an alternative
course of action that would preserve the species or its critical habitat, and the action
would be in the public interest; and third, the action is of regional or national
significance. After making those determinations, the committee is required to
establish reasonable mitigation and enhancement measures to minimize adverse
effects on the species and habitat concerned.

Since the creation of the exemption process, the Endangered Species
Committee has voted in only two cases: the Tellico Dam project and the Graylocks
dam project, which was granted an exemption. Becausethe exemption process has
been used so rarely, there is little information available on how it functions in
practice. This situation may change in the near future.

Recently, the Bureau of Land Management (BLM) applied to the
Endangered Species Committee for an exemption concerning timber sales on 44
tracts of land in the Pacific Northwest on which FWS had issued jeopardy opinions.
According to FWS, these timber sales are likely to jeopardize the continued
existence of the Spotted Owl. The secretary of the Interior has determined that the
BLM application is complete, and hearings were conducted on this matter. The
secretary of the Interior is expected to submit a report in late March 1992, although
the report may be delayed by mutual agreement between BLM and the committee.
The Endangered Species Committee must make its decision within 30 days after
receiving that report.

In summary, the exemption process is atypical, but it represents a situation
where economics can be used to justify activities that mayjeopardize the continued
existence of endangered and threatened species.

Recovery Plans and Management Actions. The ESA requires the
development and implementation of recovery plans. Timing is not specified by
statute, although certain priorities are established; a high priority is specified for
species in conflict with construction, development, or other forms of economic
activity. Economic considerations are relevant to the recovery planning process.
Plans are to include site-specific management measures and estimates of the time
and costs required to carry out those measures. The NMFS or FWS is responsible
for the development and implementation of a recovery plan for a listed species,
although the responsibility for many management actions and conservation mea
sures may rest with other agencies, with FWS or NMFS acting in a consulting
capacity.

A recovery plan is subjectto public notice and public comment prior to final
approval. The issue of whether a complete economic analysis is required is
undecided. In addition, it is unresolved as to whether executive orders 12291,
12612,12630, the Regulatory Flexibility Act, the Paperwork Reduction Act, or NEPA
apply to the plan, or only when the plan is implemented. The answer to this question
probably depends on the nature of the plan. If the plan itself includes only research
objectives, goals and general recommendations, most of the requirements and
proceduresof these various executive ordersand acts may be inapplicable.
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Implementation of management actions, especially regulatory actions,
probably would need an economic analysis and would be subject to various
executive orders and statutes requiring the preparation of this type of analysis. The
ESA does not specify a schedule for implementing management actions.
Management actions could be taken as a part of the recovery planning process, or
under other statutory authority.

In general, consideration of economics and other factors may be most
important and relevant during the recovery planning process and when specific
management and conservation measures are being implemented. While the
mandate to avoid jeopardy establishes a legal minimum, recovery planning and
conservation management options involve more latitude. The consideration of
various options should involve the evaluation of broader social and economic costs
and benefits as well as the narrow evaluation of the impact on the listed species.

Economic Analysis

Informal Economic Evaluations and the Need for an Objective Methodology.
While the law restricts the role of economics in certain decisions and determinations

under the ESA, such as the listing process, informal economic evaluations and
assessments often are conducted and published (Buck et al., 1991). Special interest
groups often weigh the costs and benefits of a proposed listing. While the
evaluations occur outside of the formal listing process, these groups often attempt to
influence ESA decisions based on their economic assessments.

Unfortunately, such assessments are often based on inappropriate use of
economics and the results presented out of context. One of the most frequent errors
is the use of regional economic impact measures to represent overall implications to
society resulting from an ESA listing decision. Often costs are evaluated only in the
short term and in isolation, without consideration of associated economic benefits. In
other cases, these assessments are unsophisticated or erroneous, if, in fact,
economic factors enhance political impacts on the ESA process, then there is an
obvious need for a rational application of economic analysis to ESA decisions using
a comprehensive and consistent approach.

As suggested above, even if economic factors cannot legally influence
listing decisions or the obligation to avoid jeopardy, the ESA provides for the
consideration of these factors in the designation of critical habitat and, perhaps more
importantly, in the implementation of recovery planning and specific management
measures. In the case of Columbia River salmon, an economic analysis might
attempt to explore the costs and benefits associated with alternative actions to
promote recovery, such as habitat protection, efforts to maximize natural spawning
and promote propagation, river management measures to facilitate upstream and
downstream migration, and other mechanisms to enhance survival and promote
recovery. In terms of economic efficiency, the objective is to promote the recovery of
the salmon resource at minimum economic costs. For example, certain minimum
river flows and maximum temperature requirements are essential for the survival of
salmon; certain flows and temperatures may be required to avoid jeopardizing the
continued existence of the listed salmon. Additional flows may promote recovery. In
evaluating the efficacy of flows, at the margin, the survival of juvenile fish and other
environmental and economic benefits resulting from increased flows, including
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increased production and survival of non-listed fish, must be evaluated in the context
of additional environmental and economic costs. These costs would include direct
capital, operation and maintenance costs, as well as the opportunity costs of
removing resources from existing uses. Moreexplicitly, these costs might include the
loss of hydroelectric energy production resulting from increased flows, whichmight in
turn require production from other energy sources, such as increased reliance upon
fossil fuels, nuclear, solar, geothermal, or wind power generation.5 Ifthese costs are
overlooked and economic efficiency is neglected in the implementation of the
recovery plan, unnecessary opportunity costs may be borne by society.

Measuring Economic Implications. There are four levels of economic
evaluation that may be applied to salmon recovery decisions. They are, in order of
decreasing economic involvement: benefit-cost analysis, cost-effective analysis, cost-
sensitive analysis, and cost-oblivious analysis (Whittlesey and Wanderschneider,
1990; Yallup et al., 1984).6 An initial decision will be to determine which of these
models is most appropriate, given the environmental conditions, knowledge about
the effectiveness of the actions, and the implicit budget constraints for carrying out
the specified goals.

Benefit-cost analysis. A benefit-cost analysis (B/C) is a classical, fully
monetized approach to measuring social welfare of development plans. It is the
preferred alternative by economists when economic efficiency is the major concern.
B/C is best carried out in a "withvs. without" framework to determine the social wel
fare implications of a proposed undertaking.

Many biologists and environmentalists are persuaded that B/C has no place
in wildlife management planning because of the difficulty ofattachingdollarvalues to
non-market resources. For example, it may be difficult to place an economic value
on a species' continued existence.

Nonetheless, it may be argued that B/C does have a place in the evaluation
of projects that are unaffected by the ESA or other legislative mandates or where
wildlife concerns are of secondary importance. Moreover, if salmon recovery efforts
are successful, at some point it may be appropriate to evaluate certain fish
enhancement and production projects as economic endeavors utilizing a B/C-type
analysis. In addition, it could be argued that B/C would be appropriate in evaluating
conservation and recovery efforts that are economically motivated.

Cost-effective modeling. Cost-effective modeling in general is appropriate
when applied to some legislatively determined goal and when there are alternate
means for achieving that goal. Following this paradigm, the specific goal or project
benefits have been evaluated through the political process and found to be worth
undertaking. Cost-effectiveness avoids the issueofevaluating benefits (especially for
non-market resources) by establishing the desired objective a priori and by
searching for the least-cost methods of achieving this objective. This model thus

'Columbia River hydropower production provides electricity equal to the needs of 12 cities the
size of Seattle; completely replacing this power capacity would require 15 to 20 coal-fired or
nuclear plants.

"Whittlesey and Wandschneider (1990) followed the suggestion ofYallup et al. (1984).
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facilitates comparisons among available alternatives. For example, this approach
would not provide a means of deciding how many fish to produce or at what cost,
but it would provide a mechanism to eliminate options that cost more than equally
and more efficient alternatives, or to eliminate options that cost the same as other
alternatives but are not as efficient.

A cost-effective model may be particularly useful in evaluating acceptable
alternatives to avoid a jeopardy situation. In addition, a cost-effective model may
facilitate comparisons among alternative recovery options. This approach would
allow decision makers to build a "frontier of cost-effective actions that would

highlight the marginal costs associated with additional recovery efforts. At some
point, the small increase in productivity associated with the increased recovery effort
may not justify the increased cost (Hyman and Weinstedt).

Cost-sensitive analysis. Cost-sensitive analysis is generally less restrictive
than the two previous models and better describes the process of meeting the goals
of maintaining environmental quality and protecting wildlife. It is assumed that the
goals have been legislatively determined but there are some alternatives for their
achievement. Also, there may be some budget constraints that implicitly influence
the choice of action. Choices frequently will be based on biological or politically
determined criteria but, where alternatives are equally satisfactory in terms of these
criteria, economic efficiency can play a role. Similar to cost-effective modeling, a
cost-sensitive analysis may be useful in evaluating alternatives that are equally
satisfactory in avoiding a jeopardy situation.

Cost-oblivious analysis. Finally, a cost-oblivious approach may be used to
address societal issues. In this case a goal has been politically established that is so
extreme that there is no room for alternate paths of action or concern about
economic efficiency (Whittlesey and Wandschneider, 1990). This approach may be
appropriate in listing decisions under the ESA. The statute and legislative history
indicate that a decision that a species is endangered or threatened should be based
on biological data and should not be influenced by economic considerations. This
approach is also appropriate in decisions concerning whether an action is likely to
jeopardize the continued existence of a species. These are biological decisions and
there is no room in the decision-making process to consider B/C or social welfare
functions.

The cost-oblivious model, however, is not required for other decisions in the
ESA process. In terms of ensuring the survival of an endangered or threatened
species, there are usually alternatives or choices that avoid jeopardizing the species
and that allow for a cost-effective or cost-sensitive approach. In terms of providing
for the recovery of these species and in providing for special management
measures, even greater latitude is generally available, and a cost-effective analysis
appears most appropriate. In the special cases, such as an application to the
Endangered Species Committee, or where economic considerations are of
paramount importance, a B/C analysis may be most appropriate.

Conclusion

Economic considerations are not relevant to determinations that are part of
the ESA listing process. Likewise, economic impacts are not considered in making
jeopardy or adverse modification determinations. Except in extraordinary cir-
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cumstances, economic considerations may not be used to excuse compliance with
the duty to avoid agency actions that are likely to jeopardize the continued existence
of listed species or result in the destruction or adverse modification of critical habitat.
In the rare case where an application for an exemption is submitted to the
Endangered Species Committee, economic factors are considered in determining
whether to allowan action that is likely to result in jeopardy or in the destruction or
adverse modification of critical habitat.

Three other ESA actions involve the consideration of economic
consequences. Economic impacts must be considered in the designation of critical
habitat although the relevance and importance of economics at this stage of the
ESA process may be limited. As a practical matter, the consideration of economics
probably is very important in evaluating options that are available to avoid jeopardy.
Where two or more alternatives exist that would comply with the mandates of the
ESA, it is appropriate to consider economics in making a choice. Finally, economic
considerations may be especially relevant and important during the later stages of
the ESA process and should be considered during the recovery planning process
and in implementing management actions and conservation measures.

Economic considerations are not ignored by the ESA. The role of
economics, while circumscribed in some instances, is an important part of evaluating
projects that may affect listed species or their habitats and is valuable in the imple
mentation of recovery actions. However, if economic factors are considered, a
systematic and rational approach is encouraged. Decisions should be based on a
comprehensive economic analysis that is used consistently, rather than in an ad hoc
fashion. While some feel that "contaminating biological decisions"" with economic
considerations should be discouraged, relying on a faulty economic analysis may
pose an even greater threat to the integrity of the ESA. If the Columbia River salmon
debate is viewed by the public in terms of "salmon vs. economics," then it is
imperative that the economic analysis be theoretically sound, thorough and objective.
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ECOTOURISM DEVELOPMENT AND MANAGEMENT:
A DISASTER WAITING TO HAPPEN?

Samuel H. Sage and Anne Beeman
Atlantic States Legal Foundation

Tourism has become an economic panacea for many countries struggling
against the debt grip. Worldwide travel and tourism is the largest industry in the
world. In 1987 alone, 364 million international tourists spent a total of $150 billion. If
domestic spending is included, approximately $2 trillion were spent on tourism that
year. As a result, the tourism industry directly or indirectly creates 65 million jobs
and accounts for 25 percent of world trade as the third largest export industry
(Kutay, 1989).

The benefits of international tourism to a nation's economic growth and
development seemingly outweigh the costs. Tourism does have a great impact on a
national economy by producing much-needed revenues for investment and de
velopment. With relatively little expense, national governments can develop their
tourism industries and expand their economic opportunities.

Nevertheless, tourism has not been considered a satisfactory basis for
long-term economic stability. The tourism industry is an unstable source of currency
and revenues for national governments. It is an industry extremely vulnerable to
changes in the general health of the global economy. It typically provides primarily
unskilled, low-paying jobs, adding little to the development of a highly industrialized
nation. Often, the successful promotion of tourism produces environmental
devastation, when the popularity of a region causes overcrowding anddegradation.

Despite the drawbacks of tourism, an increasing number of developing
countries are attempting to claim a portion of this growing industry by exploiting one
of their seemingly underutilized resources: wildness. Though perhaps not wild in the
American sense of wilderness, there are places to escape from the industrial world
and enjoythe glories of nature. Unchecked development and the many environmen
tal disasters aside, there are still many natural wonders in the developing nations.
This tourism to the natural and relatively undisturbed areas has been termed
"ecotourism" and has become increasingly popular.

Citizens from many nations, especially the developed or industrialized coun
tries, are willing to spend large sums of money to visit these remote areas of the
world. They frequently come bringing the ethic of only leaving footprints. Other
times, the impacts to the environment are more negative. If relatively little investment
in new infrastructure is needed and little long-term change in the land results, these
visitors can indeed come and look at these natural treasures, leave money behind,
and then go home without inflicting pain on the area. This benign viewof tourism is
how many members of the tourism industry, governmental agencies, and citizens
define "ecotourism."

Is ecotourism, in fact, benign? Or is this just another buzzword presented
by the tourism industry trying to capture a newmarket consisting of affluent travelers
eager to add bird species to their life-lists, to see unusual plants, or to snorkel in
exotic waters? This paper will attempt to answer these questions through an
analysis of the ecotourism movement. It will describe, from the point of view of a
hardened conservationist and environmentalist, some of the pitfalls and drawbacks
of ecotourism.
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Two Approaches to Ecotourism: The Tourist's and the Environmentalist's

The recent popularity of tourism to natural areas is due for the most part to
the increasing global awareness of environmental problems and the fragility of the
planet. Travelers are eager to see the endangered areas of the world—the rain
forests, deserts and polar regions—while they are still pristine and relatively free
from degradation. One of the more often quoted definitions of ecotourism, or nature
tourism as it is sometimes called, incorporates the above approach. Nature tourism
is

tourism that involves traveling to relatively undisturbed or uncontaminated areas
with the specific object of studying, admiring, and enjoying the scenery and its
wild plants and animals, as well as any existing cultural areas (Cabellos-
Lasurian, 1988).

From this perspective, ecotourism, on the surface, appears to be a free
lunch, the creation of much-needed revenues without damaging environmental
effects. The lure of this "free lunch" is attracting the interests of all parties—the
tourism industry, travelers, government officials and environmentalists. For tourist
planners, ecotourism is the perfect industry: it doesn't pollute, it attracts plenty of
foreign currency, and it gives an economic boost to regions that would otherwise
remain undeveloped.

"it doesn't make any sense to make the Amazon an untouchable area that
no one can see, and forget the people who live there have economic needs," noted
Ronaldo do Monte Rosa, president of Embratur, the national tourism board of Brazil.
"Ecotourism is ideal because it can substitute a few of the more predatory activities,
such as agriculture, cattle-raising and mining, yet it allows an area to develop at the
same time."

Ecotourism, however, involves much more than economics and
development. Environmentalists and conservationists view ecotourism as
incorporating an ethic of environmental protection into the tourism industry and its
promotion. The description of ecotourism formulated by the Talamanca Association
for Ecotourism, a Costa Rican non-governmental organization, is indicative of this
environmental perspective.

Ecotourism means a constant struggle to defend the earth and to protect and
sustain traditional communities. Ecotourism is a cooperative relationship
between the non-wealthy local communities and those sincere, open-minded
tourists who want to enjoy themselves in a Third Worldsetting and, at the same
time, enrich their consciousness by means of a significant educational and
cultural experience. Real ecotourism is a phenomenon that produces tangible
political and economic results, educated and motivated tourists who return to
their homes ready to do something about our common crises on spaceship
earth, and educated and economically viable communities whose residents
have the commitment and the resources to exercise an ongoing, ecologically
sound stewardship of the rainforests, beaches, and wetlands (Salazar et al.,
1991).
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Central to this approach to ecotourism is the emphasis on environmental
education about endangered areas and the conservation and protection of those
areas. Tourism to endangered areas, termed ecotourism, should be centered around
the idea of protecting those areas. As Eric Werner notes, conservation groups see
ecotourism as a potentially viable alternative to the agricultural and commercial
development that endangers many pristine lands (Werner, 1991).

In one sense, ecotourism makes it profitable for developingcommunities to
protect and preserve the environment. However, by promoting these endangered
areas as tourist attractions, governments and communities run the riskof destroying
the object they are trying to promote. The history of the preservation of natural
wonders in the United States exemplifies this point.

The U.S. Experience: Insight on the Future of Ecotourism?

The first national park in the world was Yellowstone, where the magnificent
geysers, waterfalls, and relict ungulate herds commanded the attention of the public.
However, even Yellowstone could not be set aside for its own sake, but needed to
be created and promoted as a tourist destination before the concept of a national
park gained widespread acceptance. The first directors of the U.S. National Park
Service spent more energy promoting the parks and trying to attract visitors than
they did trying to protect the parks from unneeded development.

Still today, the debate continues. The recent purchase of the parent
company that runs the concessions at Yosemite National Park in California has
raised important questions surrounding the role of tourismin the protection of natural
wonders. The group that wanted to remove the most massive of the touristdevelop
ment from the park is supported by the U.S. environmental movement. Those who
wanted to maintain the development found support within the levels of the U.S.
government. The question remains: can an area be simultaneously protected and
developed? With development, there seems to be only incentives for more people to
visit; in essence, we love our parks to death.

Another example of this dilemma between environmental protection and
tourist development from the United States experience is Niagara Falls, perhaps the
most visited ecotourism site in the world. In this area, the abundant waters of the
upper Great Lakes drop approximately 99 meters (326 feet) through the Niagara
Escarpment and then into Lake Ontario. Niagara Falls is seldom visited because of
its natural wonder, despite its pre-European colonization wonderment. The area is
despoiled with one of the greatest concentrations of chemical industries and
concurrent toxic emissions in the world, as well as with unaesthetic trinket shops,
fast-food restaurants, and towers.

In other areas of the globe, the balance between adequate environmental
protection and appropriate development poses similar dilemmas. In Tierradel Fuego
in Argentina, the issues of protecting this fragile environment as a tourist attraction
confront the tourism industry, government officials, and the public alike. Basic
infrastructure improvements are needed in the area in order to accommodate
additional tourists. This is a disaster waiting to happen.

During the 1970s, government policy favored settlement of Tierra del
Fuego, several thousand kilometers southof Buenos Aires. The government-initiated
development has left a legacy of toxic contamination and economic distress. Now,
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non-indigenous beaver, peat mining, clear-cutting, overfishing of the endemic spider
crab, raw sewage, and open garbage disposal greet tourists, instead of the once-
open and relatively undeveloped land.

Tourism is considered the single available alternative if there is to be any
economic base for the area. As a result, the construction of hotels and casinos is
underway in order to attract and accommodate tourists. The environmental impact of
this development has the potential to be devastating. In fact, the first five-star hotel
and casino are being built at the base of the same glacier whose melt waters
provide the drinking water for the community. Thus, the potability of that water
supply is becoming increasingly questionable.

The promoters of ecotourism suggest that this form of tourism does not
entail an all-or-nothing choice between economic development and environmental
preservation. The ecotourism supporters take the position that ecotourism can be a
win-win situation because the land does not have to be developed to attract visitors.
Visitors, ecotourism promoters argue, will pay for the opportunity to see the land in
its primitive form.

Nevertheless, the development of ecotourism as a viable economic
alternative is not as simple nor as environmentally sound as its supporters suggest.
Ecotourists require the same basic infrastructure services as other tourists—airports,
ground transportation, lodging, communications and the bureaucracy to maintain
these facilities. Investments in water and sanitation are often needed to ensure the

health and well-being of the tourists (Boo, 1990). This investment in infrastructure!
development necessarily involves a sacrifice of land and resources and the
possibility of environmental degradation in the process.

Given these examples of the dilemma created by tourism, in particular
ecotourism, is it possible to strike a balance between environmental protection and
sustainable development? Who should be responsible for doing so? Any decisions
about how much protection an area needs, and whether that protection is at all
realistic in the political milieu of a region, naturally should be made by local leaders
and citizens.

However, in many instances, local citizens are excluded from
decisionmaking by developers with an abundance of projects and capital to finance
them and by national officials with hopes of attracting them. When a local community
is involved, the promise of economic success and development often outweighs any
concern for the protection of the environment. As the experiences of the U.S.
National Park Service reveal, even public concern for the protection and preservation
of natural wonders is not enough to prevent the environmental degradation created
by uncontrolled ecotourism. What is needed for successful environmentally sound
tourism is widespread planning and foresight.

Planning for Ecotourism

All environments are fragile to a certain extent and all have an inherent
carrying capacity. This capacity refers to a "certain threshold level of tourist activity
[or any activity for that matter] beyond which there will occur physical deterioration of
the resource, or damage to natural habitats ..." (Miller, 1988). Therefore, all
ecotourism promotion and development must be grounded in an understanding of
the region's carrying capacity.
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An ecotourism planning mechanism should allow for the control of the scale
andamount of development appropriate to the particular site and should guarantee
that no pollution would result from this development. However, the best planning
cannot take the place of understanding carrying capacity. How much is too much
requires a case-by-case analysis. Nevertheless, even in places such as the
Galapagos Islands where tourism is carefully planned and monitored, the envi
ronment has been threatened by too many tourists and the resulting overdevelop
ment of the infrastructure.

Fragile areas need special management. Examples of this kind of
management include wetland and coastal dune areas in the United States where
boardwalk systems have been designed to keep people from trampling the very
resources that are being protected and visited. Another example is the seasonal
closing of bird nesting areas, which has been important in the preservation of viable
populations of these creatures.

The careful planning that is necessary for any ecotourism project to be
successful must include local governments and citizens in the decisionmaking. An in
formed population with rights to participate in the development process is essential
before any proposals can be given approval. However, this has not been the case.
Without local involvement, projects attempting to be environmentally sensitive are
doomed to failure as ultimately only the eyes and ears of the surrounding population
can protect and have protection enforced. This is especially true where outside
resources are severely limited, resulting in very few rangers and other professional
managers.

In Africa, the establishment of game reserves without local involvement has
been detrimental to the preservation of both the human and animal communities.
The local citizens, having no positive stake and losing both their grazing areas and
hunting rights, often became poachers. Success in the African reserves has been
accomplished only when the local population became thewardens and staff, helping
to create an association whereby the reserve becamesomething positive in the lives
ofthesurrounding population. This is not to suggest, however, that theAfrican game
parks are now functioning as healthy ecosystems. Poaching andother problems still
plague the areas, and many of the natural resources are still in decline.

Proper planning is necessaryto ensure that the parks and natural areas are
managed and protected. People come to visit these regions in order to see them at
their best. Simply delineating an area on a map is not protection. The crush of
visitors will destroy the resource that is being protected. As Boo (1990) notes,

As a resort's attractiveness declines, frequently as a direct result of tourism,
tourists move on to new sites, sometimes leaving behind polluted beaches, a
disillusioned local population, and a devastated local economy...this situation
can also implythe end of the protectedecosystem.

A tragedy of the commons will occur when visitors overwhelm park areas
lacking adequate infrastructure andenough staff to supervise andcontrol the tourist
activities.

To promote ecologically sound tourism, which balances economic
development with environmental protection, financial resources must be availableto
local communities and national governments. Money for these ambitious
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undertakings unfortunately is scarce and, at times, nonexistent, even in the United
States. The tourist dollars generated by ecotourism can be a substantial monetary
resource to towns and cities surrounding the natural sites. However, these profits
from ecotourism are often diverted to foreign entrepreneurs as a return on an
investment and other vital economic interests by local and national governments.

As a result, profits from ecotourism must be invested in the preserved area
and not in unrelated needs. Park management is costly, though these initial costs
will repay themselves many times over in the future. The tourist dollars should be
invested in the preservation, protection and management of the resources so that
they will remain attractive to tourists and environmentally sound. Planning is
essential to the success of any project having widespread impact, especially in
ecotourism. There are too many examples of environmental exploitation and
degradation of protected natural areas. The preserves have suffered and cease to
provide any long-term protection for the wildlife and naturalness that prompted them
to be set aside initially.

Conclusions

Ecotourism has been promoted as the new wave in tourism, incorporating
both environmental conservation and economic development. Supporters argue that
ecotourism is the model for economic success in Third World nations. It attracts

foreign investment and helps to diversify national economies without entailing huge
start-up costs or causing widespread environmental damages. As a result,
developing nations, such as Costa Rica and Belize, are attracted to this new tourism
phenomenon and are encouraged by the potential economic benefits to develop
ecotourism attractions.

At present, ecotourism makes up a very small percentage of all travel and
its promise of immediate economic benefits is illusory. As Karen Ziffer notes, true
ecotourism based on true economic development can take a long time while market
forces are looking for immediate satisfaction. She adds that the wise approach must
be broader from the beginning, for if nature and local development are dependent
solely upon tourism, they may well be once again endangered after ecotourists have
all packed up and gone home (Stutz, 1990).

Nevertheless, the tourism industry and many developing nations continue to
view ecotourism as a path to economic success and as a marketing concept to
attract increasing numbers of tourists to Third World areas to ensure that success.
The stated environmental concerns and goals are secondary to the development of
economically viable tourist attractions. This is a problem common to tourism industry
development in general.

Developers in the rush to make profits ignore the potential environmental,
not to mention social and cultural impacts, of their projects on local communities.
The creation of these tourist attractions skews development away from the most
needy areas of a nation's economy and toward the development of additional
amenities for tourists, amenities that even the locals may not have. As an area's
popularity increases, not only does the number of tourists increase but also the
volume of the internal immigration of citizens seeking better incomes and op
portunities. These increases often overwhelm the carrying capacities of the tourist
areas and have detrimental effects on their environmental soundness. Local
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interests in protecting natural areas are overtaken by those of the developers and
their supporters and lure of potential profits. In ecotourism projects, the result is
often "exploitation hiding behind the green mask of tourism" (Stutz, 1990).

True ecotourism does have thepotential to be both economically viable and
environmentally sound. However, true ecotourism development requires a long
period of time for planning and cooperation between tourists and local communities.
Travelers from the industrialized nations have much more to offer to local
communities than money. Very often, travelers bring expertise in solving envi
ronmental problems that they will share willingly with local populations. However,
these tourists must come solely as educators, allowing local governments, citizens
and non-governmental organizations to adapt methods that have been explained to
them. The key to successful ecotourism is the empowerment ofthe local population
and its involvement in any kind of development project. Successful ecotourism can
occur only when there are strong and sufficiently numerous local non-governmental
organizations to carry the burden as watchdogs and protectors of their lands.
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